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, ~ ABSTRACT

L4

in a self-paced computer—managed léarning environment in its inaugural year are
exammed It was hoped that the self-pacmg and md|v1dual|zed instruction mherent in
a computer-managed learmﬂ& g environment might address the relatively poor
mathematics achievement and consequent low graduation rates at Mountview
-Secondary. The school’s multicultural student population presented a large number of
“at-risk”, poor, ethnic minority and néle immigrated English assa Second Language
students. Because affective as well as cognitive issues play a role in students’
mathemétiés achievement, this study reports how students perceived their
mathematics learning in both traditional classroom environments and the computer-
managed learning environment.

Students’ perceptions were Qogumented through recurrent student interviews,

my journal reflections on observations and experiences, and students’ term self-

-y,
PR

evaluations in which they elaborated on what was positive, interesting and negative-in
their learning environment. Adhering to tﬁé framework for nzituralistic, qualitative
"research, my reflections, student self-evaluations and transcriptions of the student
interviews were reviewed aild analyzed with fellow researchefs. In the final term of
the yeaf students completed*&a; self-eva.lya;ti,on in which they agreed or disagreed with
43 stat’ements synthesized from analysis of the year’s data.. ’

The computer-managed learning environment provided a mathematics learning
. environment in which students benefited from cooperative interactions with one
another and teachers modeled a less authorit'arian, more learning facilitating role.
Students perceived and generally appreciated greater learning autonomy and more
opportunities for mathematical meaning-constructing with their peers than they had in

their previous mathematics learning. Most students enjoyed using the computers.

Students evidenced improved mathematics attitudes and increased awareness of

i

In this study, the perspectives of adolescent students who learned mathematics

3
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effective attributes of self- regulated learning. behawors 0verall mstructlonal quahty

#

]

' may be improved through cours‘epath revisions, mcreased d1versnty in learning

- resources, lower pupil-teacher ratio, and more technical support. Computér-managed
learning systems must continue to be éufﬁciently flexible to add, delete an’d‘ modify
learning resourcc';:lements to address individual student’s learning needs. A
computer-managed learning environment _cah provide an effective dliemaiive learning . |

environment within a secondary school setting.
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ST 'CHAPTERONE '

Intro_dilcti’on

> . -

s

The educational research community has generated a vast quantity of research on

learning styles, learning disabilities, methods for teaching and the cognitive and aﬁ'e(v:tive_

glements of learning. The intent is clear: educators want students to experience success in

- learning in order to acquire the knowledge, skills and attitudes to lead productive,

satisfying lives in tomorrow’s world. The significant role mathematics achievement plays
1 . 4 ' ' . -
in enabling students to access the careers of tomorrow gives impetus to the niathematics

Jor all movement (Damerow & Westbury, 1984). Educators can now test, analyze, label,

sprescribe and coordinate resources, learning styles and methodologies. Nevertheless, we

address the ever evolving multiplicity of cultural, genetic, cognitive, affective and
environmental variables that individual students bring to the school learning environment
in the classroom. When students enter secondary schools, they enter classroom lezirﬁing
environmerits thatbd’ecrease opportunities for student self-management and choicc,
promote ability evaluation and social compaﬁson, ére more formal and impersonal, and are

less demanding cognitively. The typical secondary school le_aming environment is

developmentally inappropriate because it is at odds with the physiological, psychological

and cognitive changes of an adolescent (Eccles & Midgley, 1989). Indeed, it is the typical -

. secondary school classroom paradigm that is a most significant factor in addressing the

complexities of the affective and cognitive interactions that have kept “the patterns which

were created in the 19th centugy still holding; advanced mathematics is a study for a few”

-(Damerow & Westbury, 1984, p.23). Damérow. and Westbury (1984) indicate that it is the .

inherent curricular pacing and the structure of classroom interaction itself that create the
achievement and ability differences that develop over students' years of schooling

Interaction quality impacts motivation, achievement, and future achtevement (Johnson &
. o
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Johnson, 1985) smes (1978, 1981) Covmgton (1984), and Wemstem (1989) also

attnbute learmng achxevement dlfferences to the complexmes of classroom dynanncs

®

'Both task-oriented and non-task-onented copmg strategles (i.e. ego defense copmg and -

soc1al‘dependence coping J-are systematically strengthened in typical school-felated

interaction situations over several yéars. Research also indicates that teachers tend to .
interact with individual students in ways that increase students initial maladaptlve copmg

strategies (Lehtinen, Vauras, Salonen Olkinuora, & Kinnunen, 1995).

£

Students' perceptions within classroom learning environments influence their

motivation, attitudes and beliefs about themselves as mathematics learners.

28,
!
o

;A simple but profound truth that emerges is that environments do not
influence motivation in any direct fashion, rather, it is the perception of
those environments that influences motivation. (Berliner, 1989, p. 317)

Berliner (1989) hypothesizes that students' perceptions will differ as a function of their

cultural, ethnic, and social-class backgrounds. Reynolds and Walberg (1992) similarly -

attest to the impact of these perceptions in their conclusions that attitude persistence, prior
achievement and home environment strongly influence subsequent achievement. Berliner
(1989) laments the fact that there is a scarcity of genuine differences in learning

-~

environments available to address the diversity of student attributes.

For many students in our schools, failure and dysfunction characterize their daily

school experience. My teaching and parenting experiences have led me to believe that
students' negative perceptiens of learning and schooling produce a negative affect that
seri’/es to disable many of the resources the system could bring to bear on their learning
difficulties. Indeed, as McLeod (1992) states, “the U.S. reform movement in mathematics
education clearly takes affective factors as an importari area where substantial change is

’ -
needed (p. 575).” Similarly in Canada, there is public pressure for school reform evident in

Fo
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Bl’l'tlSh Columbia,s Year 2000 cumculum imtiatives (Provmce of Bntlsh Columbia 1994)

LI

and its new mathematics cumculum High]y pubhc forums such as Young § (1996)
y newspaper article, The bzggest fallure in our schools is schools that fail kzds where he
| espouses t’i:e need for continuous progress schoolmg without failure further raise public
awareness and pressure for school reform. Yet concurrently, the public dernands content ‘ . -
‘ learning and ‘skill mastery account—abiiify from piiblic schoo_ls to jnstify education budgets - |
\(Ryan, annell, & I__)eci, 1985).. Schools also serve the social function of sorting and
<lgssifying students o identify the “best students’ (Berliner, 1989)!to order accesS'to post?

secondary education and career oppormnities. Educators seem to be in a chronic $truggle ~ ~ «

to keep accountable schooliiig and humane legamingfrom being mutually exclusive events..

In seeking to address the verypoi;,efiii—l—rnagative affect created by schooling ) ‘
dysfunction and failure, educators have u‘sfed the “at-risk” label to identify those students
. who are at-risk of failure or ‘dropping out' of ‘t’he*school system. Berenson, Carter and
Norwood (1992) conclude that individual char'acteristics%of “at-risk” students are too
widespread toiapply a remedial template to predict which students will be successful and
, which will drop out. However, affective variables are related to the fact that low socio- -
economic students, ethnic minorities and females generally, are each under-represented in -
mathernatics courses and activities (Hart, 1989). In the absence of evident reasons to the
contrary, a teacher should consider students from any of the aforementioned groups, as
potentially “at-risk”. The perpetuation of certain mathematical attitudes, specifically
. mathematics anxiety, has been found to be more related to lack of persistence than strictl.y
- | cognitive ability among Native Aiinerican students, prompting Hadﬁeld,’-Martin, and

8

Wooden (1992) to conclude that, to improve participation of all minority groups in

' Since 1988, with the release of the Sullivan Commission’s Year 2000 document by the British
Columbia Ministry of Education, many working papers and curriculum revision documents have been
produced. A most significant break from past secondary curriculum is a red¥ected focus on the learner,
not just curriculum content. This redirected focus was repeatedly made evident at the Secondary Schools:
Success Within and Beyond Conference held at Simon Fraser University. August 19-20, 1996.



g

s

4

[ A

attltudes to mathematlcs is necessary . : g
- &

’ : : . A

\ Addressing this lack of persistence related to mathematics anxiety and attitude, it

. may be argued that these students have not had appropriately mediated leaming ’
- i

e

T

S

n\

% . thinking, within an autonomous context and appropriate peer, adult, and teacher

expenences (Feuerstein, Rand Hoffman, & Miller 1980; Haywood 1987). The

perspective that both Haywood and Feuerstem et al. present views students who are at-;h

risk”, or who show serious cognitive function deﬁcnts, as retarded pei;fonners rather tharr -
ret’arded individuals; they have been mediationally deprived in their develgpmental
experiences of both the affective and cognitive psychological tools for leaming Kozulin
and Presseisen (1995) ﬁ.uther argue that cognmve functions in formal schoolmg do not.
appear sPontaneously, the education reform movement consequently requrres a scnenii\flic ®
theory that emphasizes a classroom design based on the metacognmve aspects of self- _
regulation. Concurring, I would summarize .that students, and particularly “at-risk,’.’
students, require mathematics learning envnronments that respect and address each -

-

mdmdual student’s need to develop posntive affective thmkmg and productive cogmtive

.o A
mediation.

. T’Iie previously cited research implies that the currently common classroom
paradigm is affectively toxic for many students. Teachers, however, have few alternatives
to address this dilemma. Eccles and Midgley (1989) state, “Educators and psychologists
have long recognized the need for a more personal, student-managed, task-focused ‘
learning environment for young adolescents (p.178).” Spector (1993) argues that rhe
reform movement of the 1980s is becoming the restructuring movement of the 1990s

based on an acknowledgment that education needs to’be.restructured in a way that is

consistent with the restructured society. It is my belief that'many of the descriptors in ,

mathematics a significant national effort to reduce matiiematics anxiety and i 1mprove R
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Spector’s new paradigm schooling may potentially be addressed by offerings students their -

mathematics schooling in learning énvironments supported» by computer-managed -

instruction (See Table 1). New paradigm schooling parameters that may be spve”ci’f.icall')i'.\1

impacted by an instructor mediated, computer-managed instructional environment include *

intended outcomes, school culture, teacher’s role, student"s role, curriculum, instruction -
. | °,

and evaluation.
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Table 1.1 New paradigm schooling p‘arametérs potentially influenced by_aﬁ

instructor mediated, compuier-managed instructional environment.

Intended outcomexof schooling
- learn how to learn “:- -
- ¥ construct undeggtandmgand meamng

" both acagk cfand psycho-social-achievement
- uﬁ_‘def&aﬁ@%e 38 others

School culture # S
" - based on win/win mind set (assumes everyone in a situation can gam somethmg -
no one has to lose for another to gain) :
-caring attitude obvious (teacher / learner relationships incorporate persdmal
concerns and develop through visible responses to each other)
- overtly protects individual’s self esteem ej
- perceived to be risk free o
- values connections, teaming, and collaboration, (a professional learning culture)
- values teacher / teacher, teacher / student mteractlon Py
- values inquiry-and reflection ‘
- requires thinking about thought (metacognition)
- values creativity and individualism: celebrates diversity
- values questioning as the vehicle for inquiry and constructlon of knowledge:
rewards questioning
- considers answers to be the basis for new questions

Teacher’s role
- conduct research on own and student’s experiences as reflective practitioners
- responsible for meeting needs of individual learners
- responsible for enabling each learner to reach his/her own potential dictated by
inheritance, culture, accomplishments, and experiencés
- develop relationships with individual learners
- focus on student learning and subsequent growth
- co-learner posture
- model life-long learning
- facilitate experiences from which students construct their own knowledge
- create student-centered classrooms '
Students’ role B !
- rearrange, add to, or delete information from personal conceptual framework
- intellectually empowered as reflective learner to take responslbxhty for own
learning )
- develop knowledge and understanding of self: student self-realization
: ‘ (...continued)




Cumculum
. -builds on a constructnvnst approach to learning ]
- focuses on processes to deVelop connections forming conceptual frameworks into
which new information may be integrated: emphasizes holistic concepts
(theoretical and perceptual) - ‘ o

Instruction ! . ' :

- assumes students have different- learning ‘styles and different stages of cognitive
and psychological development

- responds T questions with questions developing lines of questlomng (pattems of
reasoning)

- cooperative learning strategies dominate

- fosters collaborative environment

Evaluation ‘
- curriculum specific assessment serves to improve instruction
- used in service of instruction .
- embedded in instruction: lines blur between assessment and instruction
- fosters divergent instruction
- monitors for students’ understanding
- self-assessment of learning progress is done by students

(Spector, 1993, p. 12-13)

Computer technology, generally, is associated with positive affect and is well
received by students in educational environments (Askar, Yavuz, & Koksal,1992; Féh},
1985, 1987; Francis, 1990; Jessup, Egbert & Connolly, 1996, Kaput, 1989; Keeler, 1996;
Kluger & Adler, 1993; Kulik & Kulik, 1987; Okolo, 1992; Perez & White, 1985; Repman,
1993; Salerno, 1995, Signer, 1991; Terrell & Rendulic, 1996;"Wepner, 1991). Most
research however, relates to CAI, computer assisted instruction. Computer-managed
instruction, CM, is distinct from computer assisted instruction. Guthrie (1987) defines the
functions of CMI as test generation, correction and analysis’, record keeping a;1d |
reporting, the routing of learners fhrough a set of learning activities, and the charting of

learner progress for a variety of purposes. CAI generally is interactive programmed

learning whereby the computer teaches the student. With computer-managed instruction,
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students interact, largely at their own diséretion, with peers and téaé;hers to mediate‘
learning during the completion of computer generated as’signménts; the cdmputer is only _
used to test, mark and generate assignments consequent to objectiVe scores achieved on
tests. Stﬁdent prbgress- is self-paced. Boblin and Gibson (1986) found higher achievement
scores in CMI groups cof}lpared to non-CMI groups, as did 'Tenhyson (1981), who also -
determined that high school students were able to make better judg;nen_ts about managing

their own learning when provided with their own diagnostic and prescriptive information

~from the system. The variety of learning resources available to the student is only limited

by what divers?t“y the coursepath or teacher programs into the system's:assignments. A

computer-managed self-paced leatning environment may thus be a means to provide a

.

personally interactive, technology-based alternate schooling experience and-environment

?fu%
T,

for adolescent students. : AR |

. o
.:‘i‘-‘ BT

Use of a computer-managed lealzning system to éddress the needs of at-n'sk ’
leafners is supported in the work of Francis (1990), who claims that with individualized
attention, CMI offers these students an efficient, non-threatening, supportive learning_
environment with real-life relevance and clearly stated learning goals. Nagarkatfe (1989)
similarly attests to the value of a co_mbination of CMI, CAI, tutoring and instructor input,
to address the needs of a heterogeneous group of adult learners, 85% of whom required
mathematics remediation. Nagarkatte found CMI and CAl to be a hecessary component of
the students’ curriculum because it oﬂ‘éreq immediate feedback and held the students’
attention.

Several school districts throughout Canada and the United States currently use the
computer-managed learning environment in alternate schools and adult learning centres

(Pathfinder Learning Systems, undated; Buck, 1995). Some secondary schools are using

computer-managed instruction to provide self-paced courses to individual students in

" locations where there is insufficient enrollment to run a full class of a course. Others use it
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to enable the pro\)ision of alterﬁate timetabling and alternate leaming environment_s_.2 _’Tbher
West Vancplif/er School District has successfully used a computer-managed instructional
system as part of its alternate school enViro;lment since 1990. Alternate schools are
generally small, special program educational sites that exist within British Columbla school
districts to comply with the legal mandate for avallablllty of a public secondary school

education for all students up to and including the year of their eighteenth birthday. Sites

may have a particular program focus. Often, their raison d’étre is to educate adolescents

studeﬁts who have been generally unsuccessful within the regular secondary school system

for a variety of reasons. These reasons may include absenteeism, repeated failure,
substance abuse, family problems, learning disabilities and physical, ‘emotional and
behavioral disorders. Attributes inherent to the instructor mediated, computer managed

learning environment suggest these issues may be more flexibly accommodated by this

typ;e of learning environment.

Research Question
In an attempt to accommodate many “at-risk” learners and issaes undermining
mathematics achievement and graduation rates at Mountview Secondary School, a
computer-ma;iaged instructional system was implemented. This study'_explores the
students' perceptions of learning mathematics in the computer-managed alternate learning
environment set within the regular secondary school learning environment of Mountview

Secondary School. This research will attempt to answer the following question:

In what ways does a computer-managed self-paced learning program
shape the learning experience and learning(env‘ironment of "at-risk"

students within the secondary school setting?

* Discussion with Ed Carlin and Tanya Northcott, representatives of Pathfinder Learning Systems.
September 1996. ;

¥
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In Chapter Two I wrll present related research that reviews the role of aﬁ‘ect

autonomy, motivation, and classroom mteractrons in mathematics learning. A rat-nonale for ‘
a computer-managed mathematlcs learning environment follows. Chapter Three presents
the historical context for this study and the research design.’An analysis and presentation
of eight students’ perspectives on their learning experiences and the learning ent/irenment
in the Mountview Seeondary‘School Pathfinder Lab is pf"esented‘in Chapter Fpur. The

final chapter derives conclusions from all the data and-defines the implicati-ons for the

provision of satisfying and effective mathematics learning environments to students.

10




CHAPTEI; TWO -

e

Review of Related Research
Learning experiences and the learning environment have'a strong impact on what -
students bring ti;:and auquire in their mathematics learning. The following will present the -
reader with an operative definition of aﬂ'eut in this study, how affect has an impact on I‘
motivation, achievement and self regulated learning behaviors, and the role of computer-

managed instruction in addressing affect and learning.

Affect: its definition and role in mathematics achievement -
The role of affect in its influence on cognitive growth an‘d learning for all students
- is taking a higher profile in educational research. Mandler (1989) states, “affectless
learning is not a possible goal for a theory or<or the praxis of instruc'tion” (p. 16). Affect
is a nebulous concept and l;ighly subjective term. The different dimensions of affect are
Qvident in Williams’ (1979) and McLeod’s (1989b) distinctively different perspecfives on
- the topic. Williams’(1979) recognizes affect in the interactive elements of pupil behaviors,
curriculum, and teacher behaviors. Pupil behaviors evidence what Williams refers to as
“cognitive intellective” and “affective feeling” components. William’s “affective. feeling”

I (C

dimension includes the attributes that he labels;'“'curiosi / willingness”, “risk taking /
,; gn 2

courage”, “complexity / challenge” and “imagination / intujtion”. Willingness, »
perseverance and self-confidence are similarly key elements of affect recognized in the
work of Grouws and Cramér (l§89), Lester (1980), Lester, Garofalo, and Lambdin;Kroll
(1989) and Reyes (1984). Where‘ Williams focuses more on motivational outcomes of

. feelings, McLeod focuses on the intensity and quality of feelings. McLeod’s (1989b)

-

11



theoretical framework for research on affect in mathematical problem solving, focuses on

four aspects of emotion:

-1. Magnitude and direction of the emotion.
2. Duration of the emotion. '
3. Level of awareness of the emotion.

4. Level of control of the emotion. (p.32)

McLeod attests to the role of affect in mathematical learning in his statement that all

mathematics students, both low achieving and the strongest, “need to be able to deal with

(

the role of affect in their learning” (p.33). He finds that the cogflitive processes involvedifin

problem solving are particularly susceptible to the influence of the affective domain and

“summarizes numerous research studies that indicate memory and representation processes,

¥

consciousness, metacognition, automaticity, emotions, instructional environments and
belief systems each contribute to a complex interplay of affective and cognitive outcomes.

Mchbd (1992) concludes three major facets characterize the affective experience of R

mathématics:

First, students hold certain beliefs about mathematics and about themselves that play .
an important role in the development of their affective responses to mathematical
situations. Second, since interruptions.and blockages are an inevitable part of the
learning of mathematics, students will experience both positive and - negative
emotions as they learn mathematics; these emotions are likely to be more noticeable”

when the tasks ate novel. Third, students will develop positive or negative attitudes
toward mathematics (or parts of the mathematics curriculum) as they encounter the

same or similar mathematics situations repeatedly. (p578)

Therefore we can think of beliefs, attitudes, and emotions as representing increasing,

levels of affective involvement, decreasing levels of cognitive involvement,

increasing levels of intensity of response, and decreasing levels of response stability. 1
(p. 579) 4

For the purposes of this thesis, the meaning of the term affect will be that

summarized by Blum-Anderson (1992):



Mathematical affect is defined as‘the feelings that stidents hold about the
subject of mathematics, about conditions that exist- within mathematics
classrooms, and about the self as a learner of mathematics. It also includes
the perceptions students hold with regard to the difficulty, usefulness, and

appropriateness of mathematics as a school subject and the reasons

(attributions) that students give for successful or unsuccessful mathematlcal
outcomes. (p. 433) - :

=

Reflecting Blum-Anderson’s dimensions of affect, the reader will view students’
comments exposing the affective attributes of learning mathematics in the self-paced,

computer-managed environment.

" Feelings serve as a selective filter in mathematical affect. This filter is tuned to

incoming material that supports or justifies one's feelings.

‘The filter admits material congruent with the perceiver's mood but casts
aside incongruent material. Feelings cause congruent stimuli to become
more salient, to stand out more, arouse more interest, cause deeper
processing and. greater learning of congruent material. This filtering is
important msofar as it determines what gets stored in memory in the first
place. (Bower & Cohen 1982, p. 291) M

¥

The outcomes of this filtering may intensify affeit;\/»/gather poéitive or negative, and
interrupt and redirect behavior. This is affirmed by Scheier and Carver (1982): “When a
schema that incorporates affective information is accessed in the process of perceiving a
new stimulus, the affective-response information is evoked along with the other
information (p.178).” Consequently, one can appreciate how both positive and negative

mathematical attitudes among students can arise over time from albeit, similar initiating

linked in influencing self-regulatory behaviors, but adds that:

Behavior is continually influenced by affect, and the intensification of
ongoing affect or the emergence of a different and strong affect results not
simply in interruption of ongoing behavior but in the organization of new
behaviors. Another way of saying this is that a change in affect state

stimuli. 1zard (1982) concurs with Scheier and Carver (1982), that affect and cognition are
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reorganizes and redirects behavior and moblhzes the energy to sustain lt
" (Izard, 1982, p. 233) ,

Readers will witness many student behaviors influenced by the emergence of redirecte_d or

ireafﬁnned affective states,sboth positive and negative. Where a positive affect oc,curs‘,f

‘students can be expected to demonstrate more willingness to persevere and take risks; -

~ positive affect influences the processes they use to solve problers and decide among

alternativeés (Isen, M‘eans, Patrick, & Nowicki, 1982).

Ne gatlve affect perpetuates underachievement and failure

Negative aﬁ‘ect is the root of mathematics anxiety and the precursor to failure

vy

(T‘obias, 19’78). failure and underachievement, however, have their own affective dynamic

_of perpetﬁ;tlon Nicholls (1984) descﬁbes' how ego-involved students who believe their

@Rflcxty is low, will avoid moderate normative difficulty levels or "realistic" challenges and

-

perfonn dt thelr worst if obliged to work on such tasks. He states that. self-perceptions of

competency become the dommant manifestation of the self-worth motive.

The evidence suggests that individuals strive to maintain both pnvate and
public images that are not only internally consistent with one another, but
also credible in the éyes of others. The research also provides a unifying
theoretical and empirical basis for understanding a bewildering array of
self-handicapping behaviors encountered in the classpoom, ranging from
procrastination, to cheating, to setting impossibly high goals for oneself
All of these actions can be seen as strategies in the struggle to protect a
sense of personal worth. (Nicholls, 1984, p. 80-81)

" As effort expenditure represents a potential threat to one's sense of worth because a
combination of high effort and failure implies low ability (Covington, 1984), students
perceiving themselves to be in a learning environment for low ability students are in a

~ double bind and under an increased threat to their self-worth (Jones, 1974). The

perpetuation of this personal affect for failure and underachie?ement can also be related to

attribution and behavioral patterns.

2
-
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" Success oriented students tend to attribute their successes to a combination

“of skill and effort, and their failures to a lack of proper effort. In contrast,
failure-accepting students attribute their successes, infrequent as they are,

_to external factors such as luck, task ease or to the generosity of a teacher,
while failure is ascribed to a lack of skill and ability. Because these students
perceive success as beyoad their control, they tend ta withhold self-praise
as being un]ustlﬁed and also actively avoid success because it implies an
obligation to succeed again, something they beheve themselves incapable
of. (Covington, 1984 p. 93) : '

P

My teaching experience has acquainted me With many students evidencing these behaviors

and attributional sty}es.

Learning autonomy and motivation ) .

Autonomy in one’s learning provides a s'attisfying sense of control, facilitating the

-

development of initiative, motivation and other self-regulated learning behaviors. Self-
paced learning programs were popularized in the 1970s to address low achievement and

individual student ability differences (Allison, 1975; Leuba and Flammer, 1975;

-

=

‘McCollom, 1974; Schoen, 1977). The learner's autonomy in a self-paced course may offer
a sense of initiative and control over one's learning activities that is generally less evident
in the traditional, more teacher directed, mathematics classroom. Researclr findings
indicate that although ;elf-paced instruction may not demonstrate consistent superiority in
raising standardized test scores, its use continues on the basis of its intuitive appeal, and

student and teacher satisfaction. Students strongly preferred a self-paced format to a

conventional formait, feeling that they worked harder; leamed more, and had more control

=
-~
b

over their grades in a self-paced course (Allison, ]975‘“)% S*tzudent’motivati.oi to learn has
been enhanced by the provisiorr of self-paced learning (McCollom 1974, Nagarkatte
'1989). Both Nagarkatte and Reiser (1984), however, highlight the problem of student
procrastination when a course is exclusively self-paced. More current research focuses on
the development of self-regulated learning (SRL) behaviors (Alexandér, 1995, Boekaerts,

1995; Pressley, 1995; Winne, 1995). The degree to which a student initiates productive
' 15



thought and learning activity in response to interests; learning challenges -or classroom

experiences reflects vﬁrying levels of self regulated learnihg behavior. Effective \vself-‘paced
lea;'ning would oﬁ‘er*tb studenis, task’rcon‘ditions that develop% SRL ;md are"‘deSiglned,
through social and other fonns of supbort, to ciréumvent their.inapt)itudes l'ong enqugh for
success experjences to show (Corno & Rohrkemper, 1985, p.84).” Positive self-appraisals
forthcoming from success experiences are prerequisite to an intrinsic motivation to learn
(Conz}o & Rohrken'fper, 1985). ’ V

" Some elements of self regulated learning are metgcognjtive and metamotivational, 7
SRL is guided by appraisa]s and affective states (Boerkaerts, l99§). Dominantly positive
appraisals and their concomitant affective states motivate students to assemble available
learning resources, whereas domine;ntly threatening appraisélls and cone§ponding negative
emotions motivatt; students to assemble available coping resources for protecting their’
well-being (p. 198), I would emphasize that these appraisals and affective states are part of
a complex and continuous feedback loop rendered from the student's cognition on his
perceptions; cognition and perception that are all deeply binﬂuenced by the affect the
student brings to the learning environment and the affect of the learning environment itself.
The social interactidns Qccurring within the learning ::n‘Vironmenf generate the affective
and cognitive foundations on which stu'dehts construct their pefceptions. These
perceptions ultimately determine students' intrinsic motivafion and \quality of learning

(Biber, 1981; 1zard et al., 1965; Johns_on & Johnson, 1985; Kloosterman, 1988;

Leventﬁal, 1982; Scheier & Carver, 1982; Winne, 1995). Intrinsic motivation results when -

an interplay of classroom conditions promote student self-regulated learning and positive -

self-appraisals (Corno & Rdhrkemper, 1985).

{



Classroom mteractlons influence student p_ercegtlons and motlvatlon

S

A computer-managed learning environment generates teacher-student and student-‘
student interactions that may differ both quahtatrvely and quantitatively from those of}@e
typical mathematlcs classroom Johnson and Johnson (1985) dlstmgmsh types of
_mteraction contexts w1th1n classrooms, and their consequences for affect, motivation ‘and'
achievement. These interaction contexts may exhibit positive interdependence: negative
interdepeiidence or no interdependence. The different interaction patterns of ’?i
interdei)endence resuii in different motivational systems, consequently affecting
achievernent, which ultimately determines expectations for future achievement.
Interdependence patterns within a classroom thus influence whether the oyerall learning
environment is cooperative, competzitive or indii/idualistic. JohnsOng& Johnson concludé;,i
that cooperc;tiye learning situations promote greater intrinsic motivation, higher -
expectations for success,' grea’tgr’"iricengtive for achievement, greater epistemic curiosity and
continuing motivation to leam@ more ccirnnijtment to learning, and great’er task persistence,
The competitive classroom, ereated by such practicés as bell curve gra‘ding and
opposmonal interactions, promotes a motLvational element that includes extrinsic-
motivation to win, low expectations for sucﬁess by all byt the highest ability students,
incentive to learn based on differential benefit, low epistemic cunosrty and lack of
continuing interest to learn, a lack of commitment to learning and low task persistence in
most students. The individualistic learning situation promotes a motivational element that
includes extrinsic motivation to meet preset Triteria of mastery, low expectations for
success by all but the higTiest ability students, an incentive to learn based on self benefit,
low epistemic curiosity and continuing interest to learn, low commitment to learning, and
low task persistence by most students (Johnson & Johnson, 1985). A computer-managed
learning environment is individualistic in its self-.ﬁicing and learning objective mastery
criteria. It is also, however, conducive to a cooperative'leaming environment to the extent
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that peer and teacher mediated learning and problem solving occur during the cqmpletidﬁf

of students’ assignments and corrections (Path_ﬁnder'Leafrning Systems, undated). Fahy’s

(1987) students found using computer-managed learning modules more heigﬁll, enjoyable,

and less stressful, preferring the cooperative and print'léarhing elements of their program

to traditional instructor-centered approaches. Greater questioning opportunities with peers’

2

generated a satisfying and cooperative learning environment.

A successful computer-managed learning environment thus needs to be designed to

-
P

offer opportunities for autonomy, meaning-constructing learning interaction, content

mastery and self-pacing. A rationale supporting these goals is found in the work of Ryan, |
Connell & Deci (1985). They recognize the’ adrmmstratwe trend and public pressure for

prescriptive leammg and standardized cumcula while expressmg the difficulty in marrymg

“these attributes with learning autonomy and intrinsic motivation. Their findings conclude «

-
~ -

that: _ 2
-a) providing students with choice improves learning;
b) intrinsic motivation, achievement and conceptual learning are positively related; .

¢) circumstances that afford autonomy and support competence tend to facilitate

*

intrinsic motivation.
Computér-generatéd feedback from a computer-managed instructional system increases
intrinsic motivation and achi:,vemént, and supports the Cognitive Evaluation Theory's
proposition that extrinsic, informational feedback will ‘cause a positive shift in
motivation with a correspondihg chgnge in achievement (Clariana, 1993, Te’;rrell &

Rendulic, 1996).

-

A basic precept to the computer-managed learning environment is that students

will initiate peer and instructor mediation of their learning as the need presents. Offering

the potential for a more personable teacher-student interaction than may be feasible in the

typical mathematics classroom, this individualized learning mediation could be expected to
. - ' 18
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be a learning motivation reinforcer. Help seeking beﬁaviors, however, are found to v

idemonstrate an interesting paradox; those who need them most, practice them least

(Karabenick & Knapp, 1988). Except among very young children, help seeking beh@;jo;s
, . 7

have been found to imply low ability to one’s peers (Graham & Barker, 1990).

Indirect sources of low-ability information are also found in prevalent teacher
behaviors, both in situations of success as well as in situations of imminent failure. Praise
itself is often counterproductive and a questionable motivation reinforcer (Brophy, 1981
Dinkmeyer & Losconcy, 1980). Particularly among low achieving students, unsolicited |
help from a teacher is perceived by both the recipient student and the stude;lt’s peers to be .

an attribution of low ability by the teacher. This attribution influences the student’s self-

&7,

perception of ability and has psychological consequences impacting affect and expectancy -
(Graham & Barker, 1990). Karabenick and Knapg (1988) conclude that poor performers
thus faee both cognitive and emotional obstacles to.obtair'ling the help they need. Their -
study showed that help seeking behaviors occurred predominantly among students
achieving in ihe B-to C+ range; that aboye and below that range help seeking behaviors
decreased, approaching O at an overall achievement grade of D. Teachers are thus in a
double bind with low achieving students because these students may not only avoid

seeking help but also may avoid receiving teacher initiated help because botl; actions are
perceived by students to _infer low ability, and would further undermine fheir already

fragile self esteem. When the low achieving student chooses to maintain an isolation in his
learning he adds to hie own difficulties by limiting his learning resources. Winne (1995)
describes the shortcomings of solitary learning: “Solitary study lacks the dynamically -
responsive scaffolding and guidance that can be rhade available when learnjngv proceeds in
the context of social interaction or intelligently interactive media (p-186).” Where students
perceive help-seeking interactions to indicate a lack of ability, rather than a positive 3

demonstration of learning initiative to construct meaning, the students’ major :
19



preoccupation, the protection of a sense of ability and sélf-worth, becomes an unrealistic
self-defeating aspiration (Covington, 1984). Readers will view several different
perceptions that had an influence on individualstudent's quantity and quahty of mteractlon

in the Mountview Secondary computer-managed learning enwromnent

>

—

Rationale for a comp_uter-nﬁmaged instruction learning environment

The rationale for a computer-managed learning environment is that it may provide
a means to address the demands for both publicly accountable schooling and humane
learning whiie enabling a recognition and utilization of Kuhs and Ball’s (1986) dominant

and distinctive views of how mathematics should be taught:

1. Learner-focused: mathematics teachmg that focuses on the learner's personal
constructigg of mathematlcal knowledge;

2. Content- focused wzth an emphasis on conceptual understanding: mathematics
teaching that is driven by the content itself but emphasizes conceptual
understanding, -

3. Content-focused with an emphasis on performance: mathematics teaching that
emphasizes student performance and mastery of mathematical rules.and
procedures; and

4. Classroom focused: mathematics teaching based on knowledge about effective
classrooms. (Kuhs and Ball, 1986, p. 2)

The Pathfinder Learning System, which provides the instructional context in this
study, is said to provide a learner focused and content understanding focused approach
through its séi?'—pﬁcing, its ability to create customized individual coursepaths, and the
interaction between students, teachers, and peer tutors to construct their knowledge and
understanding (Pathfinder Learning Systems, undated). Content f(;cus with an emphasis on
performance ensues from the 80% maétery criteria that is required by the system before <
new material is introduced to students. Mastery percentage criteria can be changed to
address individual student's learning needs. Positive changes in teacher role, a cooperative

-
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and enhanced classroom climate and. the creation of a more student f:ocllsed learning
énvironment were consequent to the computer based learning environment (using
networked CMI and CAl) initiated in an urban sc.hoolv characterized by an ethn?cally
diverse and low income student poputation (Keeler, 1996). Where tﬁe Pathfinder Learning
System is indiyidda]isti'c in pacing, the intended autonomous and cooperative focus in
mediating the learning experie’n;:e suggests that the computerfmanaged instructional
environment may, in many ways, be concurrent with research on effective classroom
learning environments (Blum-Anderson, 1992; Corno & Rohrkemper, ‘1985; De Corte, ’
1995; Johnson & Johnson, 1985; Pathﬁﬁder Learning.System, undated; Spector, 1993').
~ Freisen (1991) récognizes sevefﬁi positive atfributes_ 6f the Pathfinder Learning
Systems version of computer-managed instruction: placement and pace flexibility,
individualization and immediate feedback, scheduling flexibility, management and
reporting features facilitating individualization, modifiability and expandability of resources
and paths, and the appeal of a simple interface computer technology. As adgli{ basic fi '
education is Freisen’s particular focus,' he 1s concerned that an over reliancehon the system
may impoverish the quality of the adult basic education environment. He stipulates that the
predetermined learning objectives increase a sense of disempowerment, depriving learners
of: opportunities for ownership and decision making. If this is the case, it may similarly be
true for secondary level students as British Columbia Ministry of Education mathematics
curriculum specifications generally oblige secondary school students to face predetemxinedf
learning objectives in each successive secondary school mathematics course, regardless of
instructional delivery system.
- A review of two decades of research on computer-managed instruction by Szabo
and Montgomerie (1992) finds computer-managed instruction to be both effective and

efficient. They conclude with the telling statement:
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Regardless of what we as instructors would like to believe about our work, many of
our students will do anything to avoid our lectures, most of which do not contribute -
as much to learning as we instructors would like to believe. The data suggests that
CMI can play a useful and productive role while satisfying student needs. (p.130)

Nagarkatte’s (19895 nine year study concludes that éomputer—managed instruction used in
- conjunction with CAL tutoring and instruction is an effective means to teach mathematics
to college s:ﬁdents of various abilities, learning styles and mathematics Eackgrounds.

-In conclusion, although there is minimal documented research té; support the
specific use of the Pathfinder Learning System (self-paced, computer-managed instrl;ctioﬁ)
with “at-risk” se?ondary school mathematics stu‘d'ents, there is a body of related research
* that implies that CMI may l;ave the potential to be an effective facilitator for the learning
of mathematics in the secondary school environment. Because, "perception is reality", how
these students perceive their learning xexperience and the learning environment using this

system will be the subject of this research.

22




e ~ CHAPTER THREE .

The Learning 'Ehrviroqment Genesis : Research Context and Design
~ The "gen‘eéis dfthis‘leagxﬁdg environment at Mountview Secondary Schodl,is,p B
, rooted in my personal and professional experiences, a school accreditation report and the
‘caring viéion of the school’s principal and staff. Following the events and experiences
described below, the Mountview Secondary School Pathfinder Lab opened ifs doors toits
student clientele in September 1995. The data collection for this research began_

3

simultaneously.

History of this Study

Budgetary cutbacks in June of 1994 .concluded.my career as an enrichmen-tr/ Vgiﬁed .
teacher at a Vancouver elementary school. Conseq.uent‘to my teaching and educaﬁ-onal
experiences in this position, I had come to believe that any student's g;eatest potential -
would only be realized with strongly developed positive affective, metacognitive, creative
and critical thinking skills. As a parent, 1 saw mathematics as the turnkey to my children’s
future educational, cere_e; and employment opportunities. While my eldest son excelled in
his secondary school environment, acquiring many awards and scholarships, I witnessed
my younger son grow to despise his secondary schooling, and pafticularly ma e‘matics.
When my younger son‘ transferred to an alternative learning environment,-that oﬁ'ere‘d\?“\\_

self-paced computer-managed learning system, he was able to acquire his mathematics

“\,._'-—""'/

credits and graduate a year earlier than his age peerS ‘because the system had enabled him -/
to progress at his own learning pace. | was amazed to watch my younger son, who had
epitomized the concept of 'mathematics anxiety' (McLeod, 1992, Tobies, 1978), become a
motivated Ieamee. In discussing his change of attitude with him, I learned that he felt he

was more motivated and worked harder because he was in control of his learning (and
o . .23




consequently the amount of time he needed to remdin enrolled to graduate); he sud(ienly ,
seemed aware of a learning goal and no longer perceived his schooling as a year's se_ﬁt_ence
to a classroom and a teaéher. I came to appreciate how seemingly non-educational,
affective issues such as-autonomy and freedom could so strongly influence learning. |
realized that our eduéational system needs to address its students' learning needs Mthou£
rejecting them from the mainstream. This pivotal experience iq my you?)ger son's schooling
came to bear on the issues I addressed in my néw mathematics teaching position at -

L

Mountview Secoﬁdai‘y, September 1994. ‘/5

" As a teacher new to teaching Mathematics 8, 9 and 10A, I experienced frustration
as [ watched-some of my otherwise capable students fall behind, struggle to learn, fail or
enroll in modified mathematics courses, evidently due to reasons such as non-completion
of homework, substanc.e abuse, ﬁoor motivation or attitude, absenteeism, ill health, family
and personal problems. For too many it seemed, the social and cultural context implied
"Why bother?"; mathematics was a long way down their list of priorities.

Mountview Secondary had completed a British Columbia Ministry of Education

accreditation in the 1993/94 school year. | welcomed the opportunity to act on many of

the recommendations included in the Final Report.' External Accreditatioh Team, May

1994, quoted below:

* examine the failure rate(s) in courses and provincial examination scores *
and explore ways to help students become more successful;

* explore ways to make all areas of the curriculum meaningful and relevant
to students;

* examine models of how students learn;

* i dels t bl 1 nd th ds of stud “at-risk”;
examine models to problem solve around the needs of students “at-risk”;

- (p8)

* involve staff proactively in addressing key areas for school improvement
(e.g. code of conduct, education change); (p.11) '
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The following recommendations were made in the School Growth Plan Summary:

To provide students with opportunities to evaluate and dlrect their own
learning: -

Strategy 1: develop an end—of-term form that teachers may use to solicit o
student feedback on the course;

Strategy 2: investigate the implementation of teaching strategies that offer
students opportunities for self-directed study units and self-evaluation.

(Action Plan 1, Objective 3)

To develop the academic confidence and self-esteem of all students:
Strategy 2: extend to all students frequent praise for their small
successes(accentuate the positive);

Strategy 3: adopt a 'small-step' approach to teachmg

(Action Plan 2, Objective 1)

To work with the district to provide the school with more: adequate and
~appropriate technological resources.
(Action Plan 3, Objective 1)

As Mathematics 11 is a critical factor in both graduation and post secondary
education opportunities, 1 reflected on my current teaching environment and the learning
environment that had made the difference between graduating and .not graduating for my
son. The self-paced, computer-managed learning system software, Pathfinder Learning
System, had been used successﬁllly in several British Columbia school districts, but largely
in the 'alternative education' site format. Evidently, because Pathfinder is self-paced and
individually peer and teacher supported, many learners with a diversity of learning and
personal problems have found success using this system, despite the variety of educational
disability labels they previously acquired®. 1 became strongly motivated to pursue a self-

paced computer-managed learning environment for my students.

v

" ? Tanya Northcott, representative for Pathfinder Leaminé Systems and John Blain, principal of Sentinel
Work Alternative Program in the West Vancouver School District, have both described Pathfinder’s
successes in discussions with me. They told me of many students who, with a diversity of learning
problems and negative schooling histories, have experienced success and secondary school graduation
using Pathfinder. Pathfinder Learning System 1995 marketing brochures elaborate on this.
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The logistics of implementation

Mountview Secondary's principal, went to great lengths.to source funding and
0 - :
support my, and my colleague Peter’s efforts to explore and initiate an alternate learning
system environment. Despite unsuccessful applications for funding through vaﬁods
foundations and ‘government programs, our princihal creatively assembled sufficient school
resourcés to purchase the Pathfinder software. A donation of used computers from
Chevron Canada e}lai)led the provision of the necessary hardware for the system.
Funding the staffing for the Lab was also a challenge. The Vancouver School
vBoard contract with its teachers designated pupil teacher ratios of thirty to one for a
secondary level mathematics class. Most learning centres using the Pathfinder Learning
Syétem usually function with a twentil to one or lower pupil teacher ratio. Vancouver’s
thirty to one ratio may be lowered by up to three students for either multiple grade
groupings and/or the enrollment of identified special needs students with British Columbja
Ministry of Education label numbers. In order to enable the individualized instructional :
assistance that typifies the Pathfinder learning environment, the prigfcipal designated
staffing by combining the school's Skills Centre and the Pathfinder léaming within one
large room. In this manner, the Skills teacher, with a maximum fifteen to one pupil teacher
ratio, and the District Resource Teacher (employed to enable the integration of students
with British Columbia Ministry of Education special needs identification numbers ) both
worked in the Lab with a mathematics teacher who would enroll a class of up’tb_ twenty-
eight students. As the District Resource Teacher was assigned to individual students and 'F
"not a classroom, she did not work in the Lab on a full time basis. However, she was
usually present Monday through Thursday and did work with many Pathfinder Lab
students while concurrently accessing many of her special needs designated students

during the periods in which they were enrolled in the Pathfinder Lab. This meant that with
' 26
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an enrollment cap of forty for the room, the Lab was then staffed with at least fwo, and
frequently three, teachers working in the room each block. Additionally, there were up to
five Community Service 11 or Peer Tutoring 11 students assigned to the Lab each block

to act as monitors and peer tutors.

-

The typical emo]iment of forty in the lab in any given block would thus be
composed of a range of twenty tol twenty-eight mathematics students in various'
Mathematics courses; the remainder was composed of Modified English 8,
Communications i)l or Skills Program students. In order to addre’ss our academically most
needy students and provide sufficient pupil enrollment to warrant the staff assignments,
the school’s.entire enrollments for the modified mathematics courses, Mathemat.ics 9A,
| Mathematics 10A and Introductory Mathematics 11; Communications 11 and Modified
English 8 were assigned to the Pathfinder Lab; Some ESL (English as a Secohd
Language) transit—io.nal mathematics students were also enrolled in }he lab for their
mathematics course. Throughout the year, when any block's enrollment fell below forty,
counselors would transfer students who were facing imminent failure in their regular
rh_athematics class iht'o the Pathfinder Lab. This happened several times through the‘year
because counselors found that student absenteeism generally increased when a student
perceived himself to be obviously failing; it was hoped that access to the individualized,
self-paced instruction in the Pathfinder Lab would maintain the student’s potential to

acquire a mathematics course credit and serve as an effective way to reduce absenteeism.

During the first year of operation the Pathfinder Lab thus functioned as a self-
paced, corhputer-manéged learning centrefoffering Mathematics 8 through 11,
Mathematics 9A, 10A , 11A and Intrdductory Mathematics 11, English 8,
Communications 11, and Skills. As other computer lal;s in the school could be accessed
through connecting cables, both computer-managed and some computer assisted

.
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instructional resources were available for ;tudeht use in the Lab. The Péthﬁnder Lab’s first -
few months of operation were plagued with techno!ogy prbbleﬁas. The school board’s
comnﬁtment to maintain and service donated COm;;uters was soon withdrawn as network
problems enslned. Several months ito the school year, poor quality cables and excéssively
l\ong cable installations between the computers (whiéh extended the network beyond its
maximum distance ré;1ge), were found to be the root of many of our problems. ‘Computer
based learning is heavily dependent on the quality and avairlability of technieal support

&

services.

The Pathfinder Learning Environment

Pathfinder Learning System isi a computer-mar;agéd instructional system with a
mastery learning orientation. Students are each enrolled in a coursepath that offers the
learning objectives for their pgrticular mathematics course. Coursepaths are a sequence of
objectives, each of which i's composed of a set of learning outcomes. The student
completes a computer generated pre-test on one objective, composed of a small set of
outcomes; it;is computer marked. Assignments are then computer generated for each
outcome where the student scores less than 80%. In completing assignments, students are
directed to a diversity of learning resources and may receive individual instruction from
teachers and peer tutors. After assiénments have been completed, marked and corrected
by the student, the student then completes a computer generated post-test on the studied
objective. Scores below 80% on any outcome within the objective will resﬁﬁ in further
assignmenté. When a student scores 80% or higher on the objective post-test, the student
then receives the pre-test for the next objective and thus works his way through the
coursepath to acquire course credit. The 80% mallstel:;kl-evel ig commonly used but can be
revised for individual students by the supervising teacher. Other individualizing potential is

available through the system’s ability to allfiwgeachers to create altered or new
S

28




R

e

coursepaths for students, and add or delete assignments, test items ahd learning materials
within coursepaths. |

In purchasing a Pathfinder system, Mountview staff had to choose the type of
system desired, Delive;y, or Delive}y and Development, and appropriate coursepath
software. Where the Delivery system would allow us to modify-or create coursepaths from
eXisting coursepath elements, both adding and deleting assignments, test items and
materials as desired, a Development system would have allowed us to create entirely new
courses. Financing availability dictated Mountview was able to purchase only the Delivery
system. Mountview’s coursepath software was acquired from three different sources.
Mathematics 8, 9 and 10 coursepaths were from the Pathfinder Learning System
Corporation. Mathematics 10A and Intr’oductory Mathematics 11 coursepaths were

purchased from Belmont Learning Centre in Victoria where teachers use a Development

system and have created several coursepaths, written to British Columbia Ministry of

‘Education Mathematics curriculum objectives and their own available learning resources.

Mathematics 11 coursewarg was acquired from the British Columbia Pathfinder User

Consortium, of which Vancouver is a member. The Consortium has created, and is

- updating, coursepaths for most British Columbia Ministry of Education Grade 11 and 12

courses. Thus each coursepath, although written to specific curriculum and instructional

objectives, logically reflects the individual professional beliefs of both its author and the
authors of the various learning materials that are desig;lated for use in the coursepath
assignments. Just as most currently used r;1athematics textbooks may designate leaming
activities that would not necessarily be fully compatible with the NCTM Standards (1989),
it bis my belief that the various coursepaths may similarly reflect some shortcomings that
could be corrected by coursepath and assignment programming that is more consistently .
oriented to addressing these standards. Each Pathfinder learning site is obviously unique in
that each environment will reﬂect the blending of its components: its coursepaths, its
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~ clientele, its funding, its physical layout and the professiohal perspectives of its teaching
and support staff. Consequently, the reader is cautioned that the term, Pathfinder
Mathen‘;atics refers to all of the mathematics courses using computer-managed instr‘uction
that were taught in the Lab, and that the term, Pathfinder Lab s1mply refers to the room.
The learning environment charactenstlcs evidenced in the Mountvnew Pathfinder Lab are
attributable to only that site and are not be attributed to Pathfinder Learning System sites

in general.

Mountview Pathfinder Lab Site Description

The Pathfinder Lab runs 10 computers networked on Novell - I Class from a
Business‘ Education Lab server in another classroom. This server runs Pathfinder Delivery
system and the various coursepath software. Other t\han one classroom of Mathematics
11A and a Modified Mathematics 8 class, the ’Pathﬁnder Lab enrolled al/l of Mountview’s
Mathematics 9A, Mathematics 10A, and Introductory Mathematics 11 students. As the |
Lab also enrolled Skills, Commum'cauti.ons 11 and Modified English 8 students, the
remedial nature of mogt of the room’s course enrollments proved to piay a negative role
in influencing many students’ percep%oh of their learning environment. ‘

The Mentor Mathematics coursepath software, written to offer academic -
Mathematics 8, 9 and 10 course curriculum, was used with transitional ESL (English as a
Second Language) students and some Grade 8, 9 or 10 students who wanted to acquire
regular academic mathematics course credit. As many of our students were already.
committed to” a modified mathematics stream, many used the Mathematics 10A and ’
Introductory Mathematics 11 coursepaths from Belmont Learning Centre to e;lablz them

¢

to acquire a British Columbia graduatiorf mathematics course credit before the end of

Grade 12, i.e. Introductory Mathematics 11, Mathematics 11A or Mathematics 11. i,

Belmont software was of particular value to Mountview in that the coursepaths were ~
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written in units_;md éame with unit tests coveﬁhg several objectives. Thgsé unit tests
~would be comparable to chapter tests in a-regular classroom . The tests were kept in
locked file drawers and were teacher administered, not computer generated. The Mentor
software did not have teacher administered unit tests, thus we created our own unit tests
that were given at designated points in each coursepath. Lab staff felt that to_ensdr.e
course credit credibility equfvalent to a regular mathematics class, unit tests, not the |
computer generated Pathfinder tests, would be the majdr‘.source of marks fof report letter

grades. °* i

The Pathfinder Lab staff agreed initially upon a philosophy that student learning was
to be self-paced; believing as we did that given sufficient time with individualized
attention, students could master regular academic mathematiés courses. Whereas some
students chose to enroll in the academig Grade 8, 9 or 10 coursepaths in order to graduate
with Mathematics 11, most of the modified mathematics cours% students continued in the
modified stream completing Mathematics 10A, with the intention to graduate with either
Mathematics 11A or Introductory Mathematics 11 and possibly Mathematics 11.
Pathfinder Lab students were not given a time schedule for the completion of their
coursepath. Th%vere told that the courses were ’self-baced and students were ~

encouraged to set progress goals and aim to complete the coursepath within the year. It

was up to them to determine what they would do each class for homework. All students

?; had a copy of their particular coursepath, on which they marked their objective test scores

% and the—respective dates that they mastered each objective. Thus it was always clearly
gvident what had been accomplished and what objectives were still to be learned. They
were encouraged to seek instruction and help from teachers, tutors and other class
members, in constructing their understanding of the topics they studied. Their repost card

. marks were to be primarﬁy determined by the@»r achievement on their unit tests, not their

Pathfinder tests. Letter grades were based on the term's cumulative total of the unit tests
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completed, 70%, and the remaining 30% was based on the students’ maintenance of their

course binder (assignments, Pathfinder tests, corrections, coursepath records).”

o

Consequently, if students had not completed at least a Unit 1 tésg_for their coursepath by
the end of first term,‘they received an "Incomplete" on their report cards.

Failure to comblete the coursepath by the ehd of June resulted in an "In Progress",
for the final report. This is a new letter grade tha&the B. C. Ministry of Education has
allowed séhools to pilot to allow students to complete a course's requirements by no later
than the end of first term the‘following school year. At the beginning of the year, staff had
been under the impression that the " In Progress " did not have a deadline. Perhaps
naively, we believed our students had an opportunity, allowing an individually 'appropﬁa}e\
amount of time, to mast;r regular academic mathematics courses instead of modified
courses. Later in the year; Vancouver School Board drafted a response to the use of the *
IP that would have precluded its use on a final report. We were very goncerned about the
discrepancy between Board and Ministry direétiv‘es, and ai)'out having mislead our
student;. We successfully sought permission from the Board to use the "IP" and postpone
a final mark in June to the end of first term the following school year. However, a few
students whose absenteeism, poor behavior, and negligible progress indicated the learning
environment did not appropriately address their learning needs, received a "Fail", and
either enrolled in suér%:unef school to acquiré coyrse credit or failed. This self-paced policy
gave the students some degree of independence and personal control over how they |

learned in the Pathfinder Lab. Students’ affective response to this autonomy varied

siggificantly as this résearch will show.

Classrodm Setting: The Physical Environment

>

The Pathfinder Lab was located on the third and top floor of the north side of the

school in a classroom that was originally built to function as a Home Economics sewing
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- room. There was consequently more than the usual classroomanumber of electrical outlets,
a lirger than usual physical space, a sink, sideboard with large drawers and ten wall
cupboards each housing twenty-four small drawers. These ten cupboards served to store

the students' binders, two students assigned to a drawer. Students were requested to leave

their binders in the drawers between classes and only take home the immediate papers they

B

were working on for homework in order to avoid the ﬁ'equeritly experienced problem of
losing or forgetting their bmde::s,«Along the north wmddwed wall were located the ten
networked 386 IBM QSicnpatlble computers on computer tables. An instructor's computer~
area and desk was set up at the north west end of the room. It overlooked a carrel and
sideboard area used for unit testing and included a small area where students could work
individually or in sma]l groups with the teacher. Also located in the west end of the room
was the Pathﬁncier Lab library of resources and a Macintosh computer that ran tutorigi
mathematics and word processing software. At a desk by the Pathfinder Lab library,
Community Service 11 or Peer Tutoring 11 student monitors were stationed to monitor
" the distribution, record keeping, collection and shelving of the library resources, monitor
the hall péss board and record sheet for students leaving the room, and assist with peer
tutoring. Pathfinder Lab library résources were distributed from the monitors’ station as
class members requested them during class, returned them at the end of the period, and
bon;)wed them after school for ovemight use or for use in the teacher supervised after
school study block provided each day. Four foot high room dividers and bbok shelves
separated the computer area from the table area where students worked on their
assignments and tests. The availability of a counter outlet and a sink in the classroom
enabled the staff to make coffee and tea in the room. Consequently, the usual presence of
one or more Pathfinder Lab staff members meant the room was supervised and kept open
for student access before classes commenced in the morhing, during most nutrition breaks
and lunch hours, as well as after school.
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In this physical environment, six different teachers and over three hundred

students, experienced a self-paced computer-managed learning environment during the

1995/96 school year.'
.
. %
e ~ &£
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Research Design

The Pathfinder Lab is a unique entity among.our school district's secondary
schools. My review of the research paradigms lead me to believe that the most thorough

and valid information would be forthcoming from a qualitative, naturalistic inquiry.

The mandated search for statistically significant cause-effect relationships
often blinds evaliators and clients alike to more diffuse but also more
powerful social forces operating within a given context, program, project,
or site. And, most certainly, ascertaining what people think exists and why
they think so is at least as important as verification of some a prion
postulate about cause-effect relationships that the evaluator thinks exists.
(Guba & Lincoln, 1989, pp. 231-232)

This research thus employed a naturalistic, "fourth generation" design (Guba & Lincoln,
1989). To comply with the quality criteria for "fourth generation" research, negotiation,‘
data analysis and interpretation occurred continuously throughout this evaluation.
Consequently, emphasis is not on a quantitative, cause-effect relationship. While not being
shaped to meet the agenda of any player in the education community, this research study
acknowledges that values within this community's players exist and influence perceptions.
I recognize that my own values may reflect aspects of the traditional educational P
community in that I accept tilat the parameters for mathematics course credit implies a
student has indicate;i ﬁJnctiona[\competenéy and knowledge of a specified group of
skills/objectives to at least a fifty percent level. I also respect the concept that the public
school system’s existence is funded and dependent upon the tax-paying public who, in
general terms, expect secondary schools to produce the competent and responsible student
wy
product that secondary school graduation implies. The implementation-of the Pathfinder
Lab at Mountview was an attempt to allbw more students to access within their own
secondary school community, the pacing and individualized instruction in their

mathematics curriculuni®o enable them to accomplish the traditional parameters of

mathematics achievement and the necessary mathematics course credit for graduation.
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é\;redibility attributes of prolonged engagement, persistent observation, peer
debriefing, negative case analysis, progressive subjectivity and member checks have each

been incorporated. Prolonged engagemént, is defined as:

Substantial involvement at the site of the inquiry, in order to overcome the effects of -
misinformation, distortion, or presented “fronts”, to establish the rapport and build
the trust necessary to uncover constructions, and to facilitate immersing oneself in .
and understanding the context’s culture. (Guba & Lincoln, 1989, p. 237)

-

Persistent observation offers the evaluator sufficient observation to:

identify thpse characteristics and elements in the situation that are most relevant to
the problem or issue being pursued and to focus on them in detail. The object of
persistent observation is to add depth to the scope which prolonged engagement
affords. (Guba & Lincoln, 1989, p. 237)

Prolonged engagement and persistent observation thus occurred as data was collected
throughout the entire 1995-1996.school year from many sources. Indeed, as I continue
this year to work in the Pathﬁnder Lab with many of the same studerits from the 1995-

" 1996 school year, I view my own and my students’ daily experiences with ongoing
reflection and consultation with my colleagues. Persjstent observation was maintained in
the fom of teacher-evaluator journal keeping, individual student-generated term
evaluations and repeated interviewing. ;)rogressive case analysis occurred through my
presentation of transcribed student interviews at regular thesis-group meetings attended by
4"6?‘ W. M. Roth, of the Simon Fraser (.Jniversity Faculty of Education, and a group of

" masters and doctoral graduate students. Peer debrieﬁng with my theSis-group, colleagueg
and family served to maintain, mold and challenge my developing views. Each provided
me with different perspectives on the student input and various incidents occurring in the
Pathfinder Lab. The views of one interviewed student, Penny, and those evident in a few |
of\the individual student-generated term evaluations will présent negative case analysis.
Member cheék, “the process of testing hypotheses, fiata, preliminar’y categories and

interpretations with-members of the stakeholding groups from whom the original
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construétions were collected (Guba & Lincoln, 1989,'vp. 239-240)”, has been provided in'
two ways. The usé of repeated interviews allowed me to clarify and validate my
interpretation of interviewed students perceptions with them directly. Also, the final term’s
individual student#generated evaluations iﬁcluded a list of students’ comments derived
from the previous two terms’ student-generated evaluations and iﬂtewiews. Studénts were
asked to agree or digagree with these comments for purposes of a member check, in
addition to generating their own evaluation comment§ on this final term evaluation
instrument. Throughout the study there was “continuous feedback and feedforward” (p.
249), thus a hermeneutic, dialectic process was maintained.

I do appreciate that an interplay of a multiplicify of variables and values influenced
both my students' and my experiences. Natyralistic, qualitative inquiry will, through the
students' perceptions, more thoroughly access and expose the operative variables and

values within this learning environment.

Student Participants

An appropriate evaluation of a computer-managed learning environment requires
the contribution of its participants’ perceptions. The validity of utilizing student views to
study variables in learning environments is evident in many other studies, specifically Jones
(1974), Lucas and Roth ( l996),k Morstain and Gaff (1977), Roth (1994), Stodolsky

(1991), and Weinstein (1989).

“Teachers and researchers must keep in mind that the most important version of
reality is not the task we think we set for students (nor as in Weinstein's work, is it
the communication we think ‘'we direct to students), rather, the important version of
reality is the student's perception of the task (or of the communication). That is, the
student's perception of reality should be the one that counts the most for those who
study the effects of teachers, classrooms and schools on students. (Berliner, 1989,

p.326)
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The extensive students’ comments in this thesis are present to provide the réader witha
true and thorough access to the student’s perce;tions. ’ | |
Due to prolonged engagement and frequent enrollment changes, the speci’ﬁé ‘
number of students did not remain constant during this study. Data was collected from
students enrolled in Pathfinder Mathematics. One particular student, Biliy, was included as
an interview source because, in addition to his enrollment in my Communications 11
course taught in the Pathfinder Lab, I had also taught him in my previous year’
Mathematics 10A class and ,khe_:w that, for various reasons,‘ he was an “at-risk” student.
Two of tﬁe female students included as interview sources provided perspectives from
students successful in completing their coursepaths. As previously 'stated, the students
involved in thg study were enrolled in the modified secondary mathematics courses,
Mathematics 9A, Mathematics 10A, Mathematics 1 1A and Introductory Mathematics 11
and a small number of students were enrolled in regular Mathematics 8, 9, and 10.
Students in modified mathemaﬁcs courses typically have experienc’ed minimal
success in previous mathematics courses (Burns, 1994). My teaching experiences have
also led me to respect the likelihood that many modified mathematics course students have
neggtjve attitudes to school in general and to mathematics in particular. Behavior and
concentraﬁén can also be significant learning issues for some of these sthdepts. Despite
my continued efforts to provide a cooperative learning environment evidencing mutual
respect, it was not uncommon for me to hear a few of these students fake negative
remarks about one another’s intelligence. Significant cultural, familial, economic, personal
and social issues influenced their lives and learning to varying degrees. Enrolled ESL
(English as a Second Language) students faced signiﬁéant challenges in their
understanding of English and although some had previously acquired competent
mathematics skills in their homeiand, mathematics problem solving often posed them

difficulty.
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Daily classroom experiences and the individual student-generated term evaluations
contributed input to my students' and my perceptions of how the Lab environment shaped
their learning experience. A deeper query of this influence was sought in interviews with
eight “at-risk” students. “At-risk” students composed a majority of the §tudents enrolled in
Pathfinder Mathematics as most met two or more of the féllowing criteria (Berenson et al,
1992; Hadfield et al, 1992; Hart, 1989; Meyer & Fennema, 1988, Schulz, 1973; Schwartz,
1988):

previous mathematics course failure

modified stream mathematics or Introductory Mathematics 11 course enroliment
low socio-economic background

female

ethnic minority

attendance problem history

learning disabilities \>

social or behavior problem history

history of personal, health or family issues having a negative impact on student’s
learning.

Although I consulted with the counselors for information on whom they would consider
“at-nisk”, I take sole responsibility for choosing the students selected for interviewing in
this study. My selection most evidently reflects a professiqgal and somewhat maternal
concern for the selected students; it does not reflect a dimin@ed opinion of the students’

ability, character, or expectations for-achievement.

Teacher Participants

The school’s computer-support teacher, Peter, shared the responsibility for
managing the Pathfinder Lab with me. Peter managed the hardware and software
technology whereas I managed the classroom organization, coursepaths’ content and -
learning materials availability. Consulting with Peter and the other teachers in the lab

afforded support, insight and various personal and professional perspectives on what
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| transpired iﬁ the Lab. With approximately 40 students enrolled in each of the eight blocks.
of the timetable, assigned staff included myself and three othér mathematics teachers, a -
Skills-English teacher, and the District Resource teacher for special needs students. While
up to twentir-eight students were enrolled in mathematics each block, the rem:;lining
students of the forty were composed of Mddiﬁed English 8 students in two blocks,
Communications 11 students in fdur blocks, and Skills students who were interspersed
over five of the blocks. In addition to my four blocks of mathematics, I also taught tawo s
~ blocks of Communications 11 in the Pathfinder Lab while another teacher enrolled

mathematics students concurrently. Havir;g two to three teachers in the Lab each block

was intended by the school’s administration to provide a team teaching environ‘ment to

enable more students to receive individual instruction.

Data Sources

A major portion of the data developed from a student self-evaluation tool that I
had created and previously found successful in revealing student perceptions and values
about their learning. The concept for this tool was derived from Edward DeBono's (1985)
PMI, (plus: minus, interesting) thinking strategy. The PMI thinking strategy is a
particularly useful student self-evaluation tool, and program-evaluation tool, because it
subjectively exposes the students’ perceptions on their expe}iences and the learning. It also
lends itself well to subsequent goal setting by both the students and teacher. I introduced
this tool to the students in the Pathfinder Lab under the acronym, PING (positive,
interesting, negative, goals), and requested its completiofffeach term (See App;endix A for
- each term’s PING). The PING instrument functioned as an integral part of the students’
‘;;rogram, allowing the students to reflect on their learning, formulate goa!s and
communicate With‘the teacher about their learning. As such, I believed that it did not

intrude on their learning experience as a more obvious research tool or questionnaire
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could. Students were, however, generally unfamiliar with reflecting on their leeirt)ing in»this

manner. Their comments suggested that most were more accustomed to attributing the
res;ponsibility for evalﬁati_ng their léarning entirely to the teacher. Each term a few students
did not submit a completed PING. This was generally due to absentéeism on tl"lC date of its
distribution or collection. A few others neglected to ﬁnish it and/or forgot to hand it in.
The third term PING was completed anonymously and incorporated the member check
questionnaire, to ;:larify and validate perceptions gathered from student c%mments in the
two previously completed PING's, interviews and the daily class experience.s recorded in
my log. A total of 75 students were preser;t and compieted the Term 3 PING réut of a tbtal
enrollment of 112 students in my four mathematics blocks.

) Absenteeism is an ongoing problem at Mountview Secondary; it consequently
influenced the consistency of participants in Aata collection. Table 3.1 indicates the
number of students in each of my mathematics blocké who were absént 10% or more of
the year (10% equals approximately 11 periods out of an avérage total per block of 111)
and of those students absent more than 10 periods, the range of total days absent. It would
be incorréct to attribute the absenteeism indicated in Pathfinder Lab Mathematics classes
to be represenfative of the entire school, it is hdwever, similar to these same students
attendance in their other classes. This information was acquired from an attendance
printout of each block’s enrollment in th:Pathﬂnder Lab that was provided to me by the
school’s Records Clerk. Daily absenteeism and excused absence totals between 20% and

30% of each class enrollment were not uncommon. . T
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‘Table 3.1 Absenteeism: Number of students absent >10% of year’s» fotjil:‘l,periods."‘, .

Number of St.ud.ents Absent

Range >10 of Total Periods

Block
>10 Periods ~ Absent
E - 17 14 to 58
F 15 11 to31
G 10 14 to 66
H 15 . 11 to 37 s

*Does not include “off-campus, in-attendance” absenteeism. (e.g. early dismissal, field
trips, work experience, assemblies, off-campus sports or arts participation)

In addition to the issues raised by absenteeism in terms of data collection, there is

also the issue-that a significant number of students transfer in and out of both classes and

) . -
the school during the school year. It was not feasible to assume that all the data could be

generated from the same student participants for the entire year. 1 made the decision to

include data from all sources, as available, throughout the year in order to give the study

the scope and depth that persistent observation and prolonged engagement can offer.

z

For a more detailed, in depth, qualitative and individual data collection, eight “at-

risk” students were individually interviewed. Cassy was enrolled in Mathematics 8 and had

previously failed Mathematics 8 three times. Daleen and Nan successfully completed the

s

Introductory Mathematics 11 course. Allison, Penny, Steve and Dino, also enrolled in

Introductory Mathematics 11, were interviewed on two or more occasions throughout the

year. Billy was enrolled in Mathematics 10A in the Pathfinder Lab with a colleague. I

chose to include Billy and Steve for repeated individual interviews because both had been

in my Mathematics 10A class the previous year and had, for different reasons, received

administrative transfers out of Mountview mid-year. I thus considered both boys to be

seriously “at-risk” and meriting close monitoring. As Billy was also enrolled in my
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Communications 11 class, I had opportunities to-leam more about Billy's perceptions than

those of the other students. This information is included because I considered these

* perceptions to be an integral component of Billy's learning experiénce, a component thai is ~

not typically within the reach of a secondary school mathematics teacher-researcher.
Interviews were used so that students could e:laborate on their learning |
experiences, the learning envirpnment, their PINGs and to suggest possible improvements
to the functioning of the Pathfinder Lab. '["he interviews also served to member check my
perceptions of the learning environment throughout the year, as well as to broaden my
knowledge and understanding of the individual students. To géther student data on
particular issues and enable student fluency on the different topics, | e;lcouraged the
students to %laborate on the following questions:
e In what ways is learning mathematics in the Pathfinder Lab different from
learning mathematics in a regular classroom?
o In what ways is your own learning different using Pathfinder?
e In what ways is the learning environment different from other mathematics
classes?
e How has the learning environment influenced your learning?
e What problems or benefits are there in learning in this manner?
e What suggestions would you make to improve the learning in the Lab?
e What suggestions would you make to enable you to experience more success
learning mathematics in the Lab? |
In addition to the student data, I kept a personal log to note my observations and
2
reflections from our day to day classes. The entries in this log served to document events

and observations, my emerging perceptions and understandings, and contribute to the

establjshmént of the study's quality (Guba & Lincoln, 1989).

)
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Data Analysis
It was my intention to provide through naturalistic inquiry: “as complete a data |

base as humanly possible in order to facilitate transferability judgmeri'ts on the part of
others who may wish to apply the study to their own situations (Guba & Lincolh, 1989, p.
242).” As eaﬁh of the first two terms' PING was completed by‘t}}e sfudénts, I réad theni
repeatedly lc;oking for eme;rging themes and indications of cognitive and affective impact
related to the learning environment. The third term PING served as a summary and
quantitative member check, as the students either agreed or disagreed with student
comments assembled from the first two term PINGs and interviews. Although not a
designated option, some students circled both choices or marked between the choices;

these I included as updecided in the tally. I also incorporated questions about the students’
perceptions from their PINGs in my interviews. The interviews wer;: transcribed in their
éntirety, and presented, analyzed‘and discussed in regular thesis-group meetings. The
student voice of thé eight interviewed students, as constructed_ih this thesis, has removed

only the interviewers’ questions, exchanging brief connecting phrasing where necessary to

allow the reader to perceive the student in one continuous voice for ease in readability.

This type of presentation of the student voice was requested by Dr. Roth and supported - .

and preferred by all members of the thesis-group as a more readable and powerful means
to present each student. Previous studies employing this style of voice presentation
include Lucas and Roth1(1996), Roth and Alexander (in press), and Shostak (1981).
Extreme care was taken to ensure that the individual integrity and quality of_ each student’s
voice was maintained, that the conneéting phrasing was minimal and included no

“additional value-laden wording. ,

All data was reviewed repeatedly to thoroughly analyze and determine elements of
commonality, emerging themes and insights. Commonly noted attributes of the learning
experience and environment were related to one another, other educational and
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psychological research, student behaviors, affect and achievement. Computer generated

hierarchical cluster analysis was used to expose possible relationships arhong the items
from the Term 3 PING member check device.

Consequent to the progressivé subjectivity and peer debriefing opportunities 1 y
experienced within the theSis—group.meetings, interview questioning technique changes
were suggested to elicit greater elaboration in the interviews. The thesis-grou.;p met |
regularly for the specific purpose of providing appropriat; negotiation, anaiysis and
interpretation of data. ) | ' ‘ Q;

The naturalistic p}ocess of this research allowed its investigation to be flexible,
open, responsive and thorough. To expose the diversity of issues that arose during this
research, the following chapter will introduce the eight individuall);' interviewed students.
The subséq'uent ;:hapter will draw conclusions about the learning environment attributes

- exposed in the students' PINGs and interviews, and implications for future learning

¢

environments.



CHAPTER FOUR

| Th'e‘Stud’ents

Five of the eight interviewed students did not finish their coursepath by the end of
june. Two students received Standing Granted, two receivéd In Progress and one received
an administrative transfer out of the school in April. The three other interviewed students
corhpléted their coursepath and final test with B or better achievement. Althougﬂndne of
these students’ storiesA are without negative attributions to the learning envirc;lment, their
comments indicate that their expeﬁencé§ in this environment influenced their sense of
- autonomy and responsibility for their learning, their attributi’ons_ for successes and failures,
their awareness of their own learning and self-regulated learning behaviors, and their sense
of constructing meaning and understanding of mathematical concepts. Readers can witness
students who are metacognitively, affectively and cognitively involved in mathematics

learning; learning that they distinguish from their previous mathematics learning

experiences, and learning for which a positive personal ownership is expressed.

Allison

Allison was a Grade 11 student. Although she had maintained average marks in
Mathematics 8 and 9, she had failed Mathematics 10 the previous year. Her attendance
was sporadic due to health reasons, her Career and Personal Planning course’s work
experience demands, and many off-campus commitments consequent to her active
involvement in the school's musical arts\vprogram. Her comments include remarks abou;
both the conceptual and social aspects of the peer interaction occurring in tﬁc leaming
environment. As she felt she had failed to understand much of her work in Mathematics 8
and 9, she had chosen to complete the Introductory Mathematics 11 coursepath mstead of

the Mat%matlcs 10 coursepath in the Pathfinder Lab. Introductory Mathematlcs 11, whlle

©
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offering a graduation level mathematics course credit, is a course that exists to enable

students who have completed the modifted stream of mathematics, Mathematics 9A and

10A, to re-enter the academic stream and access Mathematics 11. Allison required
Mathematics 11 for university éntrance. Allison received an IP on her June report and
attended summer school to rff:eﬁle course ‘credit.

. ) »
Allison’s voice: .

October:

After everything was straightened out, I'm beginning to understand mathematics

a little better. I'm taking the time to get all the stuff 1 missed earlier; I'm amazed at

how much I didn't know before and I'm glad I'm learning a bit more now. The

negative thing is this is the Pathfinder Lab's first year. We feel kind of like guinea

pigs. The first month was kind of wasteful, because we didn't do much that pertains -

to our course right now. Now it's straightened out. The computer system always
breaks down!

January:

I had regular mathematics up until the end of Grade 10. I skated through the

entire thing and just now I've found out I actually knew nothing because,
serious, I had C's right through the entire thing until the end of Grade 10 when T;
Standing Granted or something. Only this year I'm actually learning- thJeﬁtuﬂ‘I
should have known for the last threé years. I do not know how I scraped Jhrough
with C's, because truly, I didn't understand. I understood a little but I didn't
_understand that much. But I got through it, I kept passing it until last year; there was
a little bit of disruptiomrin the course and then I just didn't take the time to look at it
or memorize it I guess. I guess most of what I was doing was memorizing. I didn't
really understand it; 1 understood the basis of it but I didn't understand all the
components to it. But now I understand stuff: there has to be a reason for it, but I
just did it automatically before. I don't just sit down and do it now, I'm taking the
time to learn Aow to do it and why I'm doing it. I didn't used to ask why before. No,
as long as I was passing that was fine; that's all I did before. My mathematics
understanding now, it's increased dramatically, I swear.

I even find myself defending Intro Mathematics 11 now. Like I have enriched
classes as well as Intro Mathematics, right? So it's like one side of my brain works,
one doesn't. As far as I'm concerned at least, my mathematics side does not work.
And you know, if anyone says, "Oh you're in Intro Mathematics 11", I say, "Yea,
but I'm learning about it," so that's fine. I don't really care. There's definitely a
stigma attached to Intro Mathematics 11; there's a stigma attached to everything

that's remedial in any way. And it's not so much now, but like, a few people here and

47

RN



5 F1

there have said it. ['ve got A's in ever}rthing else, French Enriched, Biology, Socials |

11, English, Computer Music and Choir. It's just the mathematics side; that artistic
and mechanical type of thinking thing, I just never bothered to develop it.
Mathematics has never interested me. I never bothered to look at it as anything but a
course I am forced to take. The basics of mathematics are great. [ mean you're going

to need dividing and stuff like that for the rest of your life. I just have never thought,

really thought to myself, "Well gee, I'm going to use quadratic equations in the near
future," 'cause I'm just not. That's just not what I'm interested in.

I think it would be more beneficial to people in the Pathfinder Lab if certain
grades were stuck together instead of having so many 8's, 9's, 10's 11's and 12's all in-
the same classroom. Like I think it gets a little too loud and stuff like that. There's
too much of a separation between maturity levels; it's not a united classroom
atmosphere. I know that 'cause we're all doing our separate little thing. If you bring
the people's ages closer together I think that probably would be more helpful. Then
. most people would be doing-the same kind of thing and they could even help each
other. Our table is entirely Intro 11 and we do help each other.

When I’m starting a new topic I usually ask people at my table if they're at the
same stage that I am, or else I ask one of the peer tutors; Vicki's quite helpful and -

she helps us understand. I go to a teagher if I still don't understand. The teachers are
usually quite busy in here. I prefer to see if I can figure it out myself and then if I
need to, I go to the teacher. I think students have different ways of looking at it so
it's always helpful to have someone who looks at it a different way than you, because
their way might be better, depending on what they've learned from past teachers.
Sometimes it's not good, and you realize that, and you move on to someone who
knows what they're doing. But just to have the different perspectives on the topic, I
. think that's helpful. You can find quicker ways to do it, slower ways to do it,
everyone's got their own style. I feel I'm understanding mathematics now. I never
did before. 1 find it thrilling to pass a test now. Absolutely thrilling. I don't know
why, but it is. You know, getting it done and all, that's what I need. Like if I run into
. a new topic, I'm very ‘stubborn and so I like to look at it first to see if I can do it,
instead of running for help right away. Yea. I have to look at it first, because I just
can't depend on other people to tell me what to do. But if I don't know it, then yea,
I'm going to ask for help. o

Most days in here I'd usually come in, get my work, maybe Vicki would help
me. I need to do everything, step by step. Other people try to show me shortcuts but
I need to do it step by step to see where and how I make mistakes. If I didn't
understand something I would save it and ask about it in the next class. I'd be able to
tell when I'd done ‘enough of an assignment when I could do it backwards and
forwards. I would go through the examples. On some things I would have to do
more repetitions, but I would repeat them until 1 understood it, backwards and
forwards. What interfered with me working at my own pace was other priorities;
there were other assignments in other subjects that needed to be done so I often
would put off doing my mathematics. I suppose that if I were required to maintain a
certain level of progress each week, I probably would come in after school to keep
up my pace. \ ‘
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If I could change things in the room, I'd have everyone on the same coursepath;

.

April:

that would probably be helpful, but even just a similar age group, that would be just -

as helpful. T can tune out the noise in the room pretty well. I mean, I do band, I tune

that out half the time, but it gets a little much sometimes. I don't really know what
you cotld do about the noise in here. There's so many kids, there's ESL students,

younger kids, kids with not the same attention span as other ones, and I think Just
that much noise is automatically generated by that many bodies in that size room.
And the different mentality levels and stuff like that. It's not a' matter of if you were
to say, "Nobody talks, everybody sit by themselves and work through their
coursepath on their own."... 1 don't think that could happen. If you were to try to
impose that kind of environment on the room Lthink it would be negative because
you do need to talk to people about what you're doing. You do need to have another
person's perspective. You can work through it together, instead of snttmg here trying
to work through on your own, looking at the back of the book, séeing that the
answer's wrong, getting all frustrated, erasing, whatever, ending up tearing your
page or something. If you work through it with someone else then you both benefit
because you both understand what you're doing. :

~ I'm going to try to speed up my pace a bit. I have to finish it this year, no matter
what\knersonally, I have to have it done. I need Mathematics 11 for university. 1
don't know if I'll take Mathematics 11 in a regular class or here; I'm still debating
whether to take it during summer school. I don't think it's the "teacher in the front of
the room" in a regular mathematics class that makes the difference. I sat there for 3
years having a teacher at the front of the room. It didn't make any difference to me. 1

“mean it's not even individual instruction, I don't think. I think it's just having smaller

groups. I mean if a teacher's going to stand there and dictate to you for half an hour,
you tune him out. I tune them out automatically. I'm not going to sit there and listen
to someone just tell me what to do. I need to know how to do it and why it works
that way. Well, I hope to be taking Mathematics 11 this summer, if all goes well.

The lab got better as the year progressed. It got quieter. There were more
people doing their work. I was at a table with people I hadn't known before, so I
spent a lot of time getting to know them. Some of them were wanting to graduate
this year so they got down to work. There was both mathematics talk and social
talk; I enjoyed getting into both. It was a choice I made, it was important to me. My
success this year was that I understood my mathematics. Even though I'm going to
summer school to finish Intro Mathematics 11 my family supports me on it because
now [ understand my mathematics. We've all wondered how 1 could previously have
gotten C's in mathematics and would pass. I don't really feel it didn’t work for me in
here. 1 don’t think~it’s the program. I’'m understanding the mathematics. 1
understand it better than I have. It’s just that I don’t do it at home. 1 just find that 1

can come up with all these other things to do, whether it be my writing or whether

it be the newspaper or a ton of Gther stuff, I just can't make myself do it. Even if I'd
been told, say, that I'd have to be finished Chapter Three by November; I don’t
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know if even that would have made a total difference because it’s more relaxed up-
here than it is in a lot of other classes. There’s just so many people. It’s more
relaxed and I just didn’t make myself do it; I have to déal withzfhat now; whatever ;

that’s fine. oo _ - N

June:

I think I'll do Mathematics 11 in a regular classroom but I don’t think it’s'a

regular classroom that will make a difference. I think a lot of it depends on who 1
get. I don’t even know whether a regular classroom will work, I haven’t been in one
for a year. And last year wasn’t much of a regular classroom either.* I haven’t really
been in a regular class for two years, with constant teaching, like the same person. If
I take it in summer school and get a C+ and I want to upgrade it, I could upgrade it
in here. I could upgrade in a regular classroom but 1 don’t know if it would make
that much difference; it might be stricter in there. It used to be that in a regular
mathematics class, the teacher came in everyday, taught a lesson and after 10
minutes I found myself tuning out. I think a lot of it depends on who the teacher is. 1
think if I find them interesting, then I’ll listen, and if I don’t, I can just as easily tune
them out. I lucked out this year with most of my other classes, it’s been interesting. I
found a lot of stuff that I didn’t know I liked and that’s been good. So I’ve done
well because I paid attention, and they haven’t made me sleep. It’s been a bonus this
year. If I'm interested in something I can concentrate on it. I don’t think you could
have done anything to make it more successful for me; it was me. 1 didn’t wanwto
do the work, so I didn’t. And that’s that. I medn, you can’t force a kid to be
interested 1n mathematics. I’ve become more interested in mathematics, which is
better, ‘cause I hated it before; and it’s OK now. I don’t mind it. I mean, maybe I

was just goofing off, but I think that because I spent so much time reviewing it that -

it’s become second nature. So, it’s OK that way. I still need to look at my netes and
stuff to review it, ‘cause I don’t always remember it. I haven’t gone all that quickly,
but I absorbed it. What I have done in here, I've understood better. In a regular class
I'd have homework assigned ‘every night and I know it's going to become repetitive
but it’s also going to make me do it. Depending on who the teacher is, certain
teachers will totally freak out on you if you don’t have hfmework done, others
don’t. But I think if you have someone who can tell you what to do every night or
whatever. I don’t even know whether that would make a difference. Maybe it’s just
that I want to do well for graduation; that could be just what it is. Last summer 1
had 2 jobs. 1 think I grew up a lot and had a change of attitude. My grades have
soared in other subjects. The Catch 22 in Pathfinder Mathematics is that it gives
people time but it makes you responsible for your learning. I don't blame Pathfinder
for me not finishing; I understand what I'm doing now. I consider myself personally
responsible for not completing my coursepath. It's as if when you can put something
aside you'd put it off 'til later because of imminent demands in other classes and
extra-curricular stuff.

“Allison's Mathematics 10 teacher had died suddenly; there was a short period of time with substitute
teachers before a permanent teacher replaced him)
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Analysis:

x

Allison symbolizes the challenge facing many adolescents. Lines from a poem she

F
-
-

wrote express it so well:

I seem to choose o
to do things the hard way. J : ‘
Like I'd rather

walk blind

than see what's there.

Though saddened that I couldn't give Allison credit for Iqtroductdry Mathematics 1 1, her
conversations with me left me feeling very proud of her, and her learning. She clearly had
not mastered a sufficient number of the Introductory Mathematics 11 course objectives to
pass her into the curricular demands of Mathematics 11; but by her own account she was
finding satisfaction in her mathematics achievement and had acquired more mathematical
understanding than int'her three previous years’ mathematics classes. Allison gmbodied the
fallacy that because a student passes a mathematics course it means the student
understands the mathematical objectives of the respective course. When she did not
understand what she was doing in Grades 8 and 9, she passed. When her growth in
understanding mathematical concepts had significantly improved, it was unfortunately
necessary to deny her a Pass because she had not acquired a sufficient mastery of all the
skills prerequisite to Mathematics 11. Considering the impact of failure on affect (Hart,
1989),.Allison’as failure to receive a Pass in the c'gurse, despite her significant growth ih
mathematical understanding, raises the question of what marks should reflect in
mathematics classes.

Allison’s October comments highlighted the numerous technology problems in the
lab during the first few months of its operation. Her comments shed light on the impact of

insufficient technical support in a computer based learning environment.
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‘Allison was an "A" student in her other classes. In her January interview she . -
indicated she was understanding her'mathematics better and was becoming more aware of
how she learned. She favored her quality of learning in tho Pathfinder Lab to her orevious
mathematics learning. Her comments also exposed the school social culture that attached a
stigma to the Pathfinder Lab because all the Mathematics 9A, Mathematics 10A and
Introductory Mathematics 11 students had been enrolled in the-Lab. She attributed her
placement in the class to "her mathematics side" of her brain that she had never "bothered
to understand” and "never bothered to develop". When she reflected on oef current,
previous and future mathematios learning, she expressed an awareness thaf both intrinsic
motivo,tion and extrinsic motivation affected her total schooling experience. Allison
distinguished her mathematics learning style from her general learning style in other
subjects; thiS:suppons the research of Kelly-Benjamin (1992) finding that high school
seniors' mathematics and general learning styles differ. As do many students, sometime
between elemehtary school and leaving secondary school, Allison had come to believe that
higher level mathematics was not relevant to her life (Blum-Anderson, 1992). Allison .
viewed mathematics as just a course she was "forced" to take. Was Alljson's belief that
,quadratic equations are something she'd never use rooted in fact, or a failure of her
learning experiences to have exposed their relevance? Although she claimed that her
matilematical understanding increased through her Pathfinder Lab experience, this

a expérience did not appear to influence her belief about the televance of the topics she was
studying. Where she appreciated the autonomy and interactive elements of the learning
environment for the opportunity it provided her to improve her understanding of
mathematical concepts, her perception of the content.itself was not included as an area of
personal interest or relevance. Her slow progress and avoidance of doing homework

wwould suggest that this lack of interest and evident relevance influenced her motivation.
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As Zimmerman (»1995) concludes, there is a complex inteiac‘tive process involving _soéial, \
motivational and behavioral components that influence one's ability to self-motivate.

- Allison elaborated on her typically adolescent aspirations for independence; an
independence that this learning environment indulged. This autonomy allowed her to
participate in an enéuing mathematical enculturation at a level and intensity of her own
ma°king, an issue stressed by The Commission on Standards for School Mathematics |
(1989). The indepéndence and social context of the learning environment éncOuraged her
to develop a positive affect regarding her mathematics learning. She ei(perienced cognitive
and affective ppportunities to enculture mathematical thinking. Exploring her classmates
" explanations and perspectives involved her in higher level thinking: analysis, synthesis and
evaluation ( Bloom, 1956). Her comments from her perceptions imply that she had not
experienced an active involvement in exploratory and constructivist mathematics cognition
in her previous mathematics learning experiences. Given her achievement orientation and
self-concept consequent bto her otner subjects' achii:vement, I would suggest that Allison
demonstrated task orientation and ego-defensive coping strategies (Lehtinen, Vauras, .
Salonen, Olkinuora, & Kinnunen, 1995) that would preclude a psychologically safe
participation in a typical mathematics classroom.

Allison’s comments have led me to believe that she found the learning environment
of the Pathfinder Lab to be less competitive, more meaning-constructive and more
cooperative than her previous mathematics leamning environments. This had enabled het to
be more available, cognitively and affectively, to i)Uisue a goal to understand mathematics
. rather than to superficially memorize mathematical algorithms in order to pass the course.
Visibly competitive mathematics classrooms, have served to affectively alienate many
students over years of schooling (Tobias, 1978). Significant changes in students'
perceptions of the emotional safety of their learning environment are necessary before they
may be available for learning mathematics.
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Allison did not like the multi-grade and multi-course classroom grouping. She
suggested it contributed to the noise and congestion in the room. She did however, very
much appreciate the peer support and social context of the learnin'g‘environment for its
ability to generate a satisfying’social expen'ence while facilitating and giving depth to her

“understanding of maﬁrematrcs Throughout the year the staff of the Pathfinder Lab
struggled to keep the envrronment suﬂicrently open ‘to subject discourse amongst the ‘
students while minimizing the “socializing noise”. The paradox was, if a quiet environment
was maintained to enable students' concentration on their mathematics, their equally .

'important need to discourse to fully construct mathematical concepts was prevented, and
would thus impede students progress Indeed, the improved understanding available from
the diversity of perspgctrves presented in small group discourse (Newman, Gnﬁin &

~ Cole, 1989) i is to what Allison attributed her improved understanding.

She attributed her success in her other subjects to the "luck" of her class
enrollments, indicating the significant role the teachers had played in holding her interest
so she wouldn't "tune out after ten minutes"; something she claimed she had done in her
previous mathematics classes. Clearly, mathematics class attendance per se does not
necessarily have leaming as a consequence. As teacher-student interaction was largely
individual and student initiated in the Pathfinder Lab, Allison may have perceiVed this
interaction as a visible and negative indication to her peers of her mathe'r'naticaI inability
and dependence, two attributes that would conflict with her ego defenere and task
orientation coping style (Karabenick and Knapp, 1988; Lehtinen et al., 1995).

In addressing her failure to be sufficiently motivated and/or capable of completing
her coursepath within thé'year, I would be remiss in not considering the content
presentation within the coursepath. The vsystem’s introduCtion of new topics via text
assignments and/or pre-tests may, for many students, not provide,ﬂa sufficiently dynamic or
motivating presentation of new material. Although coursepath assrgnments were
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predominantly print orientEd,VI had programmed into the Introductory Mathematics 11

coursepath, a number of additional CAI tutorial assignnients from other mathematics |

support software so that students could choose an alternative mediuh for their learning.
As time and resource funds permit, thg provision of various video support program
choices are now being offered to students to provide some needed variety to the content
preééntation. Although AlliSO;‘l ne\:'er specifically raised the subject of content presentation,
[ question to what degree Allison's fgilure to complete her coufsepath was consequent to

3 . j . '
what she may have perceived as a monotonous subject presentation, largely from the same

+

- textbook. This aspect of mathematics class monotony may be inherent to the mathematics

classroom paradigm that depends heavily on one textbook for course leamjng material.
Other coursepaths offered more assignments from various texts, but other than using the
texts during class, students generally would not borrow the alternate texts for overnight
assignment completion.

Although Allison had initially been very clear that she intended to complete the -
Introductor;' Mathematics 11 coursepath in order to take Mathematics 11 at summer
school, by mid-April, she was faced with the dilemma that she would likely need to attend
summer school for Introductory Mathematics 11 credit. Her attendance had been

inconsistent and she had only completed approximately one-third of her coursepath. She

alluded to needing the/assignment deadlines given in other classes to motivate herself:

What interfered with me working at my own pace was other priorities; there were
other assignments in other subjects that needed to be done so: I often would put off
doing my mathematics. I suppose that if I were required to maintain a certain level
of progress each week, I probably would come in after school to keep up my pace.
(Allison, January)

Students were not required to maintain a minimum pace of progress through their
coursepath because the lab staff had agr%at the Pathfinder program was to be self-
paced in order to allow students to fully construct mathematical meaning before being

required to*address new learning and applications. Allison clearly appreciated the time to
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explore, discuss and fully understand the mathematical concepts shé‘wqé léaming. But as
A}lison later pointed out, the “Catch 22” is that the student is respon‘sible for how' she
chooses to use that time. Taking her' time fo fully understand her rﬁathematics 6bligated )
Allison to attend summer school if she was to i)e able to enroll in Matherﬂmicsl lin
Septefnber. The time element for course credit was thus not removed by offering self-
paéed learning; it was only made somewhat more flexible on a day to day basis. In as much
as Allison recognized and valued her improved attitude and understandings in mathematics
consequeﬁt to .her Pathfinder Lab learning experience, this experience méy also influence
her future mathematics learning (Hart, 1989). That she stated she took full respohsibility

" for her slow progress is zllso noteworthy as an indication of a growing awareness and |

A

empowerment of her self-regulated learning behaviors: 7

I don’t blame Pathfinder for me not finishing; 1 underst)and what I'm doing now. |
consider myself personally responsible for not completing my coursepath. It's as if
when you can put something aside you'd put. it off 'til later because of imminent
demands in other classes and extra-curricular stuff. : -

By the end of June, Allison had discovered much about herself and her learning
style in the Pathfinder Lab environment. In her earlier description of a typical day for
herself in the Pathﬁnder Lab, Allison's commitment to finish Introductory Mathematics 11
and take Mathematics 11 in summer school had been hedged with a "probably”, and she
had "hope(d) to, if all goes well". Failure to take a desired goal .from the probably-
hopefully stage into a visibly committed, personally empowered action plan of successful
events was a learning attribute that many of our students exposed. Attributing their failure
to luck, distraction, disorganization or other events and priorities was a safer'excuse than
recognizing a personal lack of commitment. This is not to suggest that the personal issues
many of these students faced would not confound the most capable, motivated and
organized of adults. However, Ithis element of the students' affective thinking skills and

self-regulated leaﬁling behaviors may be the significant hurdle that distinguished those
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students who were successful in completing their coursé in thisAenv*ironment from those
who were not. Despite my efforts to maximize what Ryan, Connell and Deci (1985) -
consider the mdst important'factors for intrinsic motivation, the experience of participation '
and choice, they were not sufficient to motivate Allison’s completion of her coursepath. N
Ryan et al. further affirm the difficulty in producing attention, performénce and
achievemeﬁt in those areas that are not spontaneously engaging to students. It is my
perception that the hard and often well hidden facts for educators to address are that
other, more personally pressing issues, keep students affectively and cognitively engaged.
The significance of other more personally pressing issues will surface as a common theme
among the low achieving, “at-risk” students at Mountview. Rather than trying to impose:

- or feach an antidote to this learﬁing crippler, my ekperiences in the Pathfinder Lab
suggest that the students' experiences inherent in this type of learning environment may
encourage the developrr;ent of ;nore responsible and effective self-regulated learning

v

behaviors when offered with a teacher’s supportive yet subtle individual mediation of the

student’s metacognitive and affective learning through their coggiti
multiple forms of self-regulation, metacognition and metamotivation étéolekaerts, 1995)
require a holistic, ;nediated and expeﬁential approach for their development.

' Allison chose the external discipline of the pacing inherent to a regulaf
Mathematics 11 class for the foliowing year. She acquired Introductory Mathematics 11
credit through summer schooi to change her In Pr;)greés final mark fo a Pass. Her
perceptions indicate that her mathematics anx}ety waé reduced and her self concept as a
‘ mathematics learner evidenced improvement. Her work habits indicated that she contintied
to struggle to develop the persistence necessary to achieve mathematically (Hadfield,
Martin, & Wooden, 1992). The absence of the extrinsic motivation of a teacher-paced
classfoom, as in her other classes, influenced her ongoing inotivatio%n the Pathfinder
Lab. Although her previous teacher-paced mathematics classes weyé not described

Jo
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positively, her lack of understanding in her previous mathematics classes may stem- from
many bossible causes including the classroom learning énvironmqnt, her :personal
prédisposition against mathematics, and the quality of teéchin‘g. Allison had struggled
between the respoﬁsibilities, béneﬁts‘ and shortcomings‘of an unfamiliar autbnomy in the-
Pathfinder Lab, and her,acq-uﬂired comfort zone of the extrinsic motivation based traditioﬁa]
' school culture; a culture where she>perceived she could complie;ntly rely on a teacher
authority assuming the greater responsibility for her learning, piquing her interest, telling

her what to do, when, and how to do it.

St‘eve%i _: »‘

- Steve, a Grade 11 student, played football well on our school team. He had been in
my Mathematics 10A class the previous year and left the school mid-year- after muéh
absenteeism and late attendance in classes. Watching one of his games one Saturday, 1
enjoyed the opportunity to meet his parents v:/ho told me he was havihg a much better year
this year, "less depression and much better work habits; seems to finally know where he's
going". In fiiscussing his first term PING, Steve explained how his Pathfinder Lab
experiences and his extra curricular activities empowered a positive self-concept; when
football season ended, having more time on his hands appeared to undermine his
motivation. Steve’s experience exposes the very great value of, and nécessity for, diverse

and extensive extra-curricular activities within the secondary school community.

Steve’s voice:

October: )
It’s interesting how now I’'m more self-positive in my learning, 1 do stuff by
myself, I figure it out by myself 1 feel good about myself. That usually never
happened before this year. Before 1 used to get depressed and all that kind of stuff.
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January: ’ E o

. Lthink it's all because of football Once football’s over, Idon't know I Justf «
don't feel like doing anything.‘I get real bored fast. I have nothmg tp do- alter -
school anymore, ‘til-next week when rugby starts. When rugby season ends, it's-.

not that very long, I hope I'm not going t0 slack off. I think I'll be coaching a ~ -

‘team or something. You see, if I'm involved in sports, it's easier for me to be ™

involved in my studies because I have the pressure all- the time. Like now I have-v Saf

so much time to do everything I say to myself “I'll do it in am hour, I'll do it m@
an hour,” and by then I'm tired and I want to go to bed. -

Learmng in here is different because you get to. go at- your own pace and you
can teach yourself more than being taught and being told like, "you have todoit thls
way". Afd you don't get homework every mght so_it's like you can catch up
whenever you have to. You're not as divérced’, everybody's ot on the same pace as

-~ you. You work-at your own pace; that's mostly whatthe difference is ‘cause-in the

other classes you always had to do‘the same as everybody else, at the same time. I
like this better, 'cause 1 guess sometimes I feel like working and sometimes I don't.

When I feel like working I'll get a lot done but when I don't I Just get a little bit
done. I don't have to fake, or really catch up; like if I'm behind in somethmg I don't
have to rush to get it done so I don't learn anything. Everythmg I do, Ftake my time

~ 50 L can learn it better and like-get it a bit soaked in and so on. My study habits have

changed. Now I study by myself at home, usually I just did it with music and all
kinds of stuff went on, watching TV and football games and anything. But now I
just do it myself] I Just figure out things by myself, bring home the notes and go over
the notes and everything. And for all my subjects, too.

I know I used to have a lot of absenteeism but I've gone to this class more than

I used to go to mathematics. 'Cause like you can show up to class and you just take
out your books and get your stuff ready and everything, .and then you just start
working at your pace. It’s not like the teacher says, "You have questions 1 to 5 to
be done in 10 minutes” or whatever. You can have it done in a couple of periods. |
like that better. You can teach yourself a lot more than a teacher gtandmg up there

" giving a lecture and everything. Taking notes ‘and everything, it' s just in one ear and

out the other. When you teach yourself, it makes what you learn a lot more
permanent in your mind; you can just remember it. Soon as you see a question you'll
know how to do it . Like if you learn it yourself, and you put all that work into it,
you don't want it to go to waste, right? That's how I see it.

When I need to get help from you, like when I'm trying to do something new,

~ don't tell me how to do it. Just show me some examples 'cause I like to figure it out

myself. When I actually figure it out by myself I feel better about myself. In the book
I just see how the first question is done and if I don't know how to do it, I'll look at
the answer and see how the first one was done. I'll just like figure out ways of how I

“* Steve did not claborate on what he meant by the word "divorced”. From his demeanor in our
conversations, in classes this year and last, I believe he means that he had felt alienated and in
competition with other students in his previous Mathematics classes.

59



could have had the answer like that. And then I'l just do the next one and ifLgetit .~ =

right I'll stick with that-way or if I don't get it right, I'll ask/for help. So if I'm not -
sure how to do something, I don't want you to show me how to do it. Give me some

questions that would help me to, like, discover how to do jt, llke step by step stuff. I"-fi_ |

do better that way, I know.

I usually ask for help when I need it on somethi g new. Sometlmes all the .

teachers are busy; then I just probably wait. That’s one ‘of the problemis, like there’s

not enough help in there. You should have another teacher in there or something: -

Mr. Jones is teaching Communications, Ms Peel is doing Skills, the monitor Betty - "

~ helps a lot. We need more peer tutors like Betty. I usually ask for help if I need it.
Some kids don’t, but I usually do. I guess they might think they're eveh dumber if
they're like in a transitional course and they have to ask for ‘more help, 'cause like
everybody in the school calls Pathfinder Mathematics 'Retard Math'.

I’ve learned to correct my mathematics. If I’ve made mistakes on a test, I g0
~ back now and correct them because then I learn how to do it properly. T didn’t do

that before in other mathematics classes. If it was wrong I just left it. I don't know

why, I just didn't bother. But doing my work in class here pays off. I don't have time
to do it at home. Now I ask for help instead of trying myself and then giving up: I
used to give up, then I'd go write the test and I'd fail. Felt awful, it got me down.

Then I’d just say, "I'll ask for help next time" but I usually wouldn't. It' s that "Retard

‘Math" thing. I guess in some ways the kids are afraid to ask for help.

Sometimes it's pretty noisy in here, especially Ava at our table. You know,

people take advantage of the course; they think it's like, well it's just a free block.
You can do the chapter test at the end right before the report cards go out and you
don't have to worry about anything. Well, that was all we had to have done, just that
one unit to get a mark for the first term. Now it would be like a couple of units,
right? Hopefully, I’ll be there, yea.

It's more laid back and relaxed in here. 1 don't know if the tables are the best
furniture in here because you can't fit in too many. Desks wouldn’t be any better.
"People will try to talk anyways. We sort of help one another too when we're tackling
new topics. It’s not just an opportunity to talk. No, I like it because, like Stewart
and Ava ask me a lot of questions about this stuff, right? Like if you put it total to
them, it 'd just go in one ear and right out the other because you'd use all the
technical terms. 'Cause like teenagers have their own language and stuff, we just tell
it to each other. It's weird, I don't know how to explain it. Like if they don't
understand something, and I know how to do it, I'll just like show them how to do
it and then they'll say, "Well why don't you just do this ?" and I just say, "Because it
.has to go with the other one, something like that." It just interrupts me a little bit
but I don't mind. It actually helps me to understand too. I suppose most of the noise
is social noise but you can’t really change that, unless you tell. everybody, "if you
talk, you get a detention,” or something like that. But then kids just won't show up
to class.
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May:
I would do better in here if I stayed focused, so I’'m not talkmg like about what
I did the mght before and stuff. What slowed me down? Trouble is sometimes 1 put
it off if I don't feel like doing it. I don't have any pressure to do it. I do homework
about once a week; well, most weeks. I guess if I was told that I had to come in
after school if I didn’t finish say 50 order numbers per week, I probably would.

Analysis:

Steve expressed a preference for self-paced learning and noticed significant
differences between his current mathematics learning and his previous methematics
learning. He found the learning environment moére flexible in coping with his ups and
downs. His desire to “figure it out by myself” and the satisfaction and understanding he
ascribed to learning in this way evidenced growth in the personal responsibility factors of
intrinsic motivation: |

These include such factors as obtaining accomplishments through one’s own efforts,
delaying gratification for valued rewards, a. gradual loss of self-consciousness or
reduction in fear of failure, and a growing sense of personal control or awareness of
one’s ability to influence events. (Corno & Rohrkemper, 1985, p.58)

That Steve independently constructed meaning from his mathematics learning
experiences enabled him to enhance both his cognitive and affective thinking: his

mathematical understanding and skills, his self-concept, his sense of self-efficacy and

personal agency (Zimmerman, 1995). Enhancing his beliefs about himself as a mathematics -

L4

‘leamer allowed him to make himself cogqitively available to learn mathematics. Steve was
.even empowered to explain to me how he wanted to be taught in order to eﬂ'ectlvely

construct meamng for himself in his mathematics leammg

When I need to get help from you, like when I'm trying to do something new, don't
tell me how to do it. Just show me some examples ‘cause I like to figure it out
myself. When [ actually figure it out by myself I feel better about myself. (Steve,
January)
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Steve made some positive changes in his learning habits consequent to his leammg

experiences in the Pathfinder Lab, ’changes that evidenced an‘increas‘féd '*in'tri'nsif: motivation
to learn. He claimed that he héd acquired new study habits that were i;ﬂuenciné his }o'.thgr
courses. He expressed a knowledge of productive learning behaviors and an awareness of
what had been detrimental to his learning. However, as'Steve took positive steps to
practice effective SRL (Self-regulated learning) behaviors (initiating new learning,
ger;erating help seeking behavior, correcting and analyzing errors), he was constrained by
the school's social culture that attached the "Retard Math" stigma to the Pathfinder Lab
bécause of its current clier:tele (i.e. predominantly modified mathematics course students).
Steve did not frequéntly seek instruction or help from teachers despite his commients to
the contrary. My observations of my classes revealed Steve wa{s not unique in his
reluctance to ask for help. Lilsglldue to the "Retard Math thing", several students, would

not initiate help seeking behavior. This behavior concus with the findings of Graham and

Barker (1990), that help seeking behavior implies low ability to one’s peers. As Steve said:

I usually ask for help if I need it. Some kids don’t, but I usually do. I guess

~ they might think they're even dumber if they're like in a transitional course
and they have to ask for more help, 'cause like everybody in the school calls
Pathfinder Mathematics 'Retard Math'. (Steve, January) .

. -

When a teacher or peer tutor was otherwise occupied at the time of a student’s need, a
pivotal moment passed where the student’s positive learning initiative was thwarted and a
negative mathematics self concepfi would be reinforged. With the noise level in the room, it
was not difficult for Steve, and other students, to then distract themselves with social
| conversations.

Steve illuminated the necessity for, and the difficulties in;lerent to, offering an
alternative learning environment within a traditional school culture. Steve remarked, as
Allison had, on the futility of trying to control the significant noise level, seeing value in

the mathematics discourse amongst his tablemates (Newman et al., 1989). He also
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described the futility of creating aﬁthority issues in trying to control the noise: “I suppose- :
most of the noise is gocial noise but you can’t really change that? unless you tell |
everybody; "if you talk; you gét a detention," or something like that. But then kids,juét
won;t show up to class” (Steve, January). Despite the fact that Steve could view the entire
year’s course requi;ements in his coursepath every time he entered a test score, and that
he, and his classmates, were encouraged to set timeline goals for completion within the
year, he and &hers seemed to see enrollment in the Pathfinder Lab as simply an
opportunity to take a break from the demands and controls of the typical ciassroom. Steve
h;d avbided an imminent Incomple?e on his first report by completing th;: Unit One test by
the end of first term. Finishing the first three units of the coursepath’s ten would have been -
a logical first term gdal, but Steve had perceived the avoidance of an Incomplete as a
deadline goal rather than an indication of an absence of data frdm which‘ to generate a
mark, or as a'signpost to change his §tudy habits.

| Steve raised my awareness of an emerging paradox. Offer a curriculum with
learning autonomy, self-pacing and the classroom freedom to interact to learn, and the
traditional school culture conditioned students.may take advantage of any opportunities to '
‘slack off” and socialize. Control the classroom noise so students can concentrate to
maintain progress in their learning, é,nd students resent the control and won't learn becaqge
they won't attend. Stgve was speaking for himself, not only his classmates, when he said,
“But then kiﬁs just won't show up to class.” Steve was one of the students identified by his
counselor as “at-risk” due to absenteeism. Over the year,o Steve missed 26 c.laéses.. But by
his own account, “I know I used to have a lot Bf absenteeism but I've gone to this class
more than I used to go to mathematics” (Steve, January). In the Pathfinder Lab, his
absenteeism slowed his progress through his coursepath, but it did not mean that he
completely missed tests, or content, or that he was “left behind the class”, as his

absenteeism had the previous year in Mé,thematics 10A. In Pathfinder Mathematics,
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whatever Work or content he was avoiding by beingrabsent from class was always waitihg
for him when he refurhed. The consequences of absenteeism in Pathfinder Mathematics
were thus somewhat different for Steve.

‘In his May interview Steve was relatively noncommittal on the amount of
homework he was Eioing but had said it would "probably” be of help to him if I were to
obligate him to come in after schobl ;fhe didn't pass a certain number of order numbers on
his coursepath each Week. He beiieved that he needed the pressure of deadlines, that
visible teacher control of his learning pace, in order to motivate himself. The Pathfinder
Lab’s computer-managed mathematics instruction evidently did hot provide Steve with
this) pacing demand or sufficient motivation to maintain an appropriat_e’pace of learning
progress. . ,

Steve did not finish his Introductory Mafthematics 11 coursepatl;;iby June; he
received an In Progress and attempted to completé it in the fall. He didn’t complete the
course by the end of first term, which is the British- Columbia Ministry of Education .
designated time limit for an IP. Steve receive’d!redit for Mathematics 11 A for his work to
date. Rather than starting Introductory Math@tics 11 over again in a regular class, with ’
a pace, attendance, and wofk commitment he hasn't yet mustered, he is continuing on his -
coursepath to complete Introductory Méthematics 11. I appreciate that the Pathfinder Lab ~

provided me with the flexibility to not give Steve a failing g\rade.

| Penny
Penny>was only seventeen, held a job, attended school, and lived on her own with a
roommate. She had a sister who lived in a nearby suburb and parents who lived in éentral
British Columbia. She was a Grade 12],stud;nt and enrolled in Introductory Mathematics
11 in the Pathfinder Lab for her m hgmatics graduation credit. From the beginning of the

year, Penny was aware of - problen

challenging her leéming. Although she was always

64

&

¥
"3
- ' ¥




pleasant when speaking with me, she described mood swings, depressed periods she
labeled “snowfalls”, and difficulties motivating herself to work. Penny’s October. ‘
comments reﬂeét a brief period of optimism she acquired after she had recently been to a
‘motivational speaker’s pfesentation with her sister. She made very littble progress through
the year in the Introductory Mathematics 11 coursepatn. She very seldom would seek or .
accept any instruction. As she hadn’t taken any mathematics courses in the previous year;
it became evident as-the year progressed that her mathematics skills were weak;

| Introductory Mathematics 11 was not the appropriate course for her. At the beginning of
third term, 1 transferred her to 'an easier coursepath in order to enable her to acquire a

Mathematics 11A'credit by Juné. Another Grade 12 student, Garry, was transferred to the

»~

Mathematics 11A th shortly afterwards due to similar slow progress and poor
motivation.AWhere Garry seemed to suddenly find hi; motivation and was even in the Lab .
a few times a week at lunch or aﬁef school to speed his progress through his path, Penny _
still completed little work, rr;ade minimal progress and was late or absent from several
classes. Garry received an A in June for excellent achievement in Mathematics 11A; Penny

received an In Progress. ‘ .

Penny’s‘perfnnnance at school may have been significantly influenced by the other
issues in her life. I understood that Penny didn’t live with her parents in central British
Columbia because her father was “sick”. In third term Penny’s mother was diagnosed and
reduifed medical treatment in Vancouver for cancer. Penny also lost her job that term. In
June, she planned to leave school and take the remaining courses she needed to graduate
at night school in order to hold a full-time job. As her future plans did not demand a
mathematics course prerequisite I gave her a Standing Granted in Mathematics 11A the
following Septembgr. Penny had very conflicting views on Pathﬁnd;er Mathematics; she
provided negative case analysis and helped me'to understand shortcomings in this learning

environment for students such as her. ‘ <
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Penny’s voice:
October:

There’s many positive things about my learning. I make sure when I do -

assignments I complete them in full. I always keep organized and write down what
must be completed. When I do assignments I always do the best I can and if I ever
have any questions I always ask. When doing assignments I have the ability to fully
understand. Therefore, I'm more focused and more interested than before. Now I

realize the power and value of knowledge. I think this is interesting because last year -

my outlook and mentality about learning was practically the opposite. I congratulate
myself on how far I've come. But sometimes I wake up late and I arrive to school
late. This bothers me because it's a bad habit. It's rude and shows unprofessionalism.

Sometimes I get in a lazy, procrastinating mood. This bothers me because it reduces -

‘my potential. I sometimes go through high/low periods where I always do my work,

which is great, but then I go through a period where I don't do my work. This
bothers me because I should always be consistent with my work and on the ball. My
goal is to wake up early so my body gets used to it. I will do this by waking at the
same time everyday, even on weekends, at 6:00 a. m.; I'll put my alarm. on really
loud and across the room so I have to get up. When I get in a lazy mood I will look
at a list on my wall that tells me why I should be consistent with my homework and
why I should do it at all! And then I’ll write down something to really motivate me.

I want to have Chapter 1 completed by the end of first term.

January:

In a regular mathematics class when you have the teacher to tell you what to
do, it's a lot easier. If you’re away, you can get it from somebody else and you keep
on moving along. I like Pathfinder, it's something different. It's good discipline for
self-motivation, to like progress and do your work. It just depends on your
motivation I guess. If you don't have very much enthusiasm for mathematics then
you're going to be left behind; but if you're having problems there's a lot of people
there to help you. It's also encouraging as well because you know that you're

- independent; this is your path, you get to go at your own pace and that just gives

you your responsibility for that. In a regular class though, you don’t get behind
because you just keep on moving along in the chapters. You don't go at your own
pace, you just go along with everybody else in the class. But Pathfinder is also good
because a lot of people have problems in mathematics. They may get behind a lot but
this way they can go at their own pace. I remember that sometimes in a regular
mathematics classroom it would be too much for me, because everybody would be
ahead. I wouldn't understand but the teacher would have to keep moving on. Then
I'd just not do very well. I'd try to get help but after awhile, and I've noticed it with

other people as well, once you feel that you're really behind, it feels impossible S 4

catch up -with the stuff you missed plus the stuff that they're working on. It’s
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different in Pathfinder. You can go at your own pace. And if you have any problems -

with anythmg, then right there on the spot can ask somebody, rather than i ignoring it.
Sometimes in a regular mathematics class, the teachers don't have time to help

everybody individually There's no problem asking for help in Pathfinder- '

Mathematics; there's a lot of people that like walk around and just ask if you need
help. .

Pacing myself, that's where the pushing myself comes in. I was really “gung ho”
at first but I slowed up. I guess it was just before Christmas holidays and sometimes

you just don’t feel like doing your work. Then you start noticing that you’re behind -

and you start panicking and then it’s like, “Oh my god, I have to catch up so much.”
Then it’s like, “I can do this whole Pathfinder before June? I don’t think so.” That’s
the difference between Pathfinder Mathematics and regular classes where you
always keep moving along with the rest of the class. But Pathfinder allows you to go
at your own pace and ask questions but that’s where you have to really push
_yourself. It’s independent. I like that, because you can get a lot of help and just
having that independence, you want to move along; unless you’re. just a little bit
behind. Now that it’s already January and I still have so far to go, it feels impossible.
I already wrote down long term goals but I need to do short term goals too. If I
write them for a short term then I’ll know what I have to do within a week. I think
that would probably work, because I don’t really notice how far behind I am until I
really look through the whole Pathfinder coursepath; it’s a lot easier not to look at it
if I know I’m behind. I guess I just ignore it because it just freaks .me out when I
look how far behind I am. But if I know and become aware of it, then I don’t have
to be afraid to look down at where I have to be. o

A way to deal with this falling behind might be to check'our order numbers at
the end of each week. That would give you the chance to see Who s really not doing
anything. Then at the end of the year nobody could, make excuses saying, “I didn’t

realize how far behind I was.” So at the end of a week, if they haven’t made any -

progress, they should probably stay in afterwards and get some stuff done. I don’t
know why I’m saying this because maybe I’d probably end up staying. [ think the
option of staying in after school helps a lot but many people don’t really know that.
They probably think, only a few people come in, instead of that it’s reaﬂy really

open. Or they may feel that most of your attention’s on them and they’d really have

to do a lot of work or something. That’s what comes into your mind about staying
after school. Because, you know, sometimes in the classroom a teacher might say,
“you have to stay in after school,” and it’s really intense. That’s how I see other
people could feel.

So for the people who are falling behind in their path, you could tell them once
a week they have to come in after school and do their work. That would get them
going more. At first I could see how they’d go, “Ohhhh, mlsery,” but they wouldn’t
resent it when they looked at their report card at the end of the year. That’s probably
why people are behind, because they’re not getting pushed enough. You’d think
they wouldn’t want to be pushed but they’re so used to that. You get used to being
pushed in mathematics'classes. They’re not used to this way. You just have to be the
type of person that wants to do it for yourself, and can keep on constantly being
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“consistent with it. You have to leam but there’s certain periods when you do and
you don’t. And if you're behind in your other subjects and have a lot of work todo, -

you can kind of put off Pathfinder Mathematics.
Sometimes it’s noisy, and because everybody else is talkmg I can't really

concentrate so I just talk too. I get bored easily. I guess the talk at our table is -

usually about mathematics. But I’ve heard-a lot of people throughout the class

saying things like, "I don't understand this," about something on a pre or post test,

and they’ll ask the person beside them. And they don't understand either. It's because
it's not being taught to them and it's so easy to not pick up the book and just look .

through it. I think once a week everybody should be evaluated with questions like,
"How do you feel about this work? What do you find difficult? Is there something
that you don't understand?" Because maybe they don't want to come in after school

*but if they start getting evaluated then maybe they'll start asking for help more often,

April:

but maybe they're afraid to ask too. I know sometimes when you offer help or go to
explain something the kids will say “It’s OK, I'm working,” when they really aren’t.
It’s because with the way things are here, it's so much easier to just act like you’re
working because you don't Aave to do a certain thing. I know you have to do the

work technically to pass the course, but you don't have to do it at that moment. .

We're not thinking ahead of time. We're just thinking about right now, what we feel
like doing, right now.

Actually I think if there was more quiet then people would really work, there's
no other choice then but to do your work. Unless you're doodling or something, but
then somebody, a teacher or peer tutor, would notice when they’re walking around.
I don’t think you should be splitting friends up at the tables though. I find that the
people at my table are really helpful with each other if they have a problem. In
Pathfinder you may be ahead of somebody and therefore it feels good to help

somebody else. Or if you're behirRly and somebody did something, then you can ask -

them to help. And if they're your friend they can explain it-to you in their language,
the way they talk and stuff like that. That’s more comfortable.

OK, I've been working on the mathematics, though I still see that I have a long
way to go and it seems quite impossible. I hate using that word because nothing is
impossible. At the beginning of the year, I just looked at the path and thought, "I
have so much time to do this". So, slowly, I worked on it. And I was working on it,
but I guess, everybody, in my opinion, has times when they're going through their
ups and their downs with working. And I felt like that before Christmas, therefore
over the Christmas holidays I didn't do much of my mathematics. Now coming back

“into it, I see how much I have to do and it seems like, wow! I know that it's a

student's responsibility to do it, but I can also see how if it was differently organized,

how a lot of the studenfs could have been further along the path then they are. If the

teacher had broke the path into sections and said, "You should be at this point by

this certain time." Then if anyone wasn’t there on the due date, they’d just have to

start on the new thing, as they would in a regular mathematics class. Because if you

stay too long on one thing, then your brain kind of shuts down; you just don't want
%
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“to do more. And then you just get more and more behind. If you have a due date,

- then have a mark on that, and then move everyone along to the next thing, when it~ -

comes to the final year end, we’d have a basic idea of everythmg, rather than some
people just knowing one section, and not knowing the rest I know I can work really-
hard and do a lot of my path, but by the end of the year, realisticalky, it won't all be
done. I'll just-know half of it and the other half I won't know. I suppose it’s not
realistic to think that™I could go on and do the next section without knowing the
material, but that's where my own self discipline comes in. We need a bit of guidance

and pushing, but not total self responsibility because I don't think the majority of ‘
high school students can do that. They can't self-discipline, not unless they're not

. real.

I know help’s available from the teachers and peer tutors, but if you ask for help

you have to wait a long time before you actually get help. I always seem to be the
last ong;:it takes so long. I know I don't really hang around and wait. I guess I don't
come up {3 ask for it very often either. It's not that I don't know how to do the
matgugl 'ejust that I'm stressing out that I have to do so much before the end of
the year. And now that so many of the class calculators wefe stolen and we’re not
able to borrow calculators any more, it's a bit more difficult. I know we’re supposéd
to bring our own calculators; maybe kids just don't want to, or they forget. Actually,

I know a lot of kids don’t have one. They're expensive, those scientific calculators.
I've failed, where I am at this point, now it's so close to the end of the year. It's like I
learnt what I learnt, but now I'm just going to fail .it anyways. I think that maybe
there should be some exceptions for students, whether they re going to go' on to a
nigher mathematics or if this is just going to be the end df it.”

I think that offering us Pathfinder Mathematics and your thoughts about the
whole are really, really good. Like your whole idea here; don't be discouraged on
your idea or think that you're failing or anything like that, 'cause that's not true. You
see self-paced is really good, it's really educational, it's good for self discipline; but if
there were no deadlines in this world then nobody would‘ever get anything done.
Nobody would do any work, because time wouldn't exist really; it just wouldn't
matter. Everybody has deadlines in life, whether you're seventeen or forty-two or
thirty one. I think people need more extrinsic motivation in Pathfinder Mathematics,
meaning people telling them what to do. Teenagers like to call their own shots to a

- _certain point. Just a balance in between what teachers are doing and what you're

doing here right now, that would be fine. Because maybe the regular class teachers
give too much extrinsic motjvation and therefore it doesn't create much intrinsic.
Yea, you have to have a balance. To help kids develop that intrinsic motivation you
need acknowledgment and basically what you guys are doing here. Right. There's a
lot of extrinsic motivation here too, because there's tutors helping around, you're
always there to help and basically you acknowledge people when they're doing really
good, which is good. But we need that extrinsic motivation of deadlines too. Like,
"We've broken the course up into this amount to finish by first term" Yea, that'll get
them to do it, and also get them to do it because they also want to. You see, with
regular class teachers, they almost give too much extrinsic motivation; that makes
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students feel that they have fo. It’s that they have to, therefore they're not -

intrinsically motivated to do it.
I guess I got snowed under around Christmas. It could be a mixture of stuff; it
just depends on the person. Well, it's that intrinsic stuff. People need to see more of

the value in school. I think, that at least once a year, there should be people to teach '

this kind of idea, this concept, self~paced. Or even you, you talking to help people
understand about that snowfall, so people don't think that it's just them; but it's
probably better, if somebody else were to come in because it's somebody different to
look at. So people don't think that it's just them, "oh it's me!" When they think that
it's just them, their confidence goes lower, and therefore they don't feel like doing
anything . But if somebody comes in and says "Hey, this is how it is," and then
people will go, "Oh, then, I'm not the only one who feels this way," and then they' ll

" just get back up again rather than taking a long time by doing it themselves,

_thinking. Like the motivational seminar I went to with my sister. It helped a lot. But
the feeling doesn't last very long. With a seminar, you go to it.and you're like

"wow!" so refreshed, and then after a little while you get back into the same old

thmg It can help people get out right away, aid get back into it. And especially if
they learn it at school, they'll keep it; they'll keep it in their heads forever.

June 20, 1996

(Penny came in today to return her books and told me she plans to return next
year (o finish her mathematics. We chatted for a short while, and she signed my
annual.).
"Ms Warner, It was a pleasure knowmg you (all crossed out) _It is a pleasure
knowing you. I just made the decision to come back and finish mathematics. You
are the sweetest teacher I've ever had. I find it so inspiring! Thanks for being a role-
model, teacher and friend. Good luck to you in the future. May all your goals and
dreams come true! Have a GREAT, RELAXING, REJUVENATING SUMMER!
Penny." )

Analysis:

What mathematics Penny learned in the Pathfinder Lab was ‘ot;‘viously minimal. She

lacked the support of living with her family ar:d was responsible for her;own welfare. 1
believe that her comments suggest that the conversations we shared, because of her
enrollment in the Pathfinder Lab and involvement in this study, did contribute to her
learning and well-being. The “snowfalls” she spbke of are not unlike those of Steve,
Cassy, Billy, or any other adolescent who feels depressed and alienated. A learning

environment that positively empowered students through these periods could make
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significant differences in the 70Lvltco4m’e of their secondary schopl experience. The Pathfinder
Lab g’féyfded an environment that facilitated some mediation of Penny’s snowfalls. |

Previously, as a regular mathematics class téacher, Idid notvhave the Same
opportunities for individual contact with students that teaching in the Pathfinder Lab
afforded me. It was my perception that Pathfinder Lab staff enjoyed a somewhat different
image from regular classroom teacLers. I felt much more satisfaction in my teaching in my
Pathfinder Lab rol;; 1 felt more like a learning facilitator rather than a teaching authority.
Penny made a very gbod case for establishing a quieter environment and more visibly
accountable short-term-progress parameters. Whether 'attempting to :enforcé "de‘adlines"
would be prgductive or counter-productive to students’ motivation and overall affect in
this learning eeronment is debatable. Many of our clientele struggled with aq;hority -
issues in their lives. I believe we all appreciated it when they left them at the door.

Penny's perceptions of her motivation consequent to the learning environment
were conflicting. She liked the independence’ of self-paced learning for the self-discipline
and intrinsic motivation she felt it encouraged, but claimed that she and her peers needed
more deadlines and extrinsic motivation ton_demand performance from themselves. She |
suggested that teachers in her previous regular mathematics classes u§ed too much
extrinsic motivation and concluded that this undermined the development of intrinsic

1

motivation:

You see, with regular class teach'ers, they almost give too much extrinsic motivation;
that makes students feel that they have fo. ]t’s that they have to, therefore they're
not intrinsically motivated to do it.(Penny, April)

She provided the impact of this on students in her statement:
7

You get used to being pushed in mathematics classes. They’re not used to this way.
(Penny, January)

F o
i3

This suggests that some students become conditioned to doing mathematics because

of an extrinsic motivation upon which they become dependent, rather than learning
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mathematics because of an intrinsic motivation to understand. Penny vacillated

between wanting a traditional schooling paradigm, that dictated the what by when for \

how many marks, and valuing the opportunity for self-paced learning. Ironiéally,
because students had to meet deadlines in other classes, it meant that their

mathematics progress would become even slower. As Allison and Steve similarly

attested, Penny too, would "kind of put off mathematics”. They, and others, could on .

Kl

occasion be found studying for a test or finishing yp homework for another course.,

- When this happened I chose to look at it as optimizing their learhing time to support

LY

their achievement in other subjects: I would ask them to compensate for the time lost,

in class =by doing more home study that nigﬁt or coming in to work on their
mathematics at lunch or after school. I did\n"t pin them down to a timé and date as it
“ usually resulted in a long litany of excuses; I felt my time was better spent workiﬂg
with the students who were mot}va{;:d and waiting for my help at the mbment.
Penny zxemp_liﬂed an affect that I witnessed in many of my low achieving
secondary school students. Maehr (1984) describes this ai;fec‘t‘,asan outcome of the”
socio-cultural factors in schooling: “One’s culture appears to affect aéﬁéVement not
only by defining what success and failure means but also by delinegting how succéss

é

and failure should be pursued” (p.139). Because they had become accustomed to
schooling experiences b:'clsed or; extrinsic rfiotiva;ion, an affect and éulmfe \;as
generated that dictated that to be perceived as worthy by c;ne’s peers, the only
initiative one shows in school is to do the bare minimum ar;ount of work, to do the -
work only if it's unavoidable an;i only if it's for marks. The perspective was'that

school is for marks and socializing; what one learns is of dubioustvailue. Interest and

learning satisfaction went by the wayside long ago for this group of students.

It’s because with the way things are here, it's so much easier to just act like

e

'S

you’re working because you don't have to do a certain thing-T know you have to do

the work technically to pass the course, but you don't have to do it at that moment.
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We're not thinking ahead of time. We're jUSt thmkmg about right now, what we feei
like doing, right now. (Penny, January)

Describing her previous regular mathematics class experiences, she rec.:alledth‘e '
discomfort of the class moving on to new material when she hadn’t understood what had
‘been taught. The panic she described when she recognized tllat she was unlikely to
complete her coursepath indicated that her learning expeﬁenCe in Pathfinder Mathematics
\}vas ultimately not able to offer her a mathematics course that was any less discouraging. "
As Penny confronted the likelihood of not ﬂnishing her coursepath, she attributed tﬁe
cause to noise, a,lack of deadlines, a lack of available help, and feeling overwhelmed and
stressed. Althouéﬁ‘she valued the Pathfinder Lab environment for its philosophy and .
supportive environment with friends and staff, being self-paced we;s a responsibility fhat

she felt adolescents could not -handle.

We need a bit of guidance and pushing, but not total self responsibility because I
don't think the majority' of high school students can do that. They can't self-
discipline, not unless they're not real. (Penny, April)

For many, she was right. Voluntary help seekingAand remaining after school could be
threatening to self-esteem. She also highlighted the negative social consequences of being
perceived by peers to need help (Graham & Barker, 1990; Karabenick & Knapp, 1988).
Covington’s (1984) self;deféating'failure-avoiding behaviors are evident in Penny’s
attributions, avoidance and self-criticism. '

Corno an? Rohrkemper (1985) desc;ﬁbe developmentally able students as having
the processes that define self-regulated learning (SRL) within their cognitive repert(;ires.
Pehny’s comments indicated she could define such processes but she exemplified those
students who then fail torcoordin>ate and cohtro} the use of those SRL processes necessary
for intrinsic motivation because of related motivational difficulties (Corno &"Rohrkemper,
1985). | <o

Penny described both ease and “diﬁ';culty in getting help when she reduircd it.

4
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There's no problem askmg for help in Pathfmder Mathematics; there s.alot of people |

“that like walk around and just ask if you need help. (Penny, January) - . :

I know help’s available from the teachers and peer tutors, but if you- ask for help you
have to wait a long time before you actually get help. I always seem to be the last
one; it takes so long. (Penny, April)

She §a\)preciated the opportunity to have “comfortable” mathematics explanations

from friends but said she would have progressed more if the room were quieter. She stated

the content was “not being taught” but she avoided the learning environment’s means and

opportunities to be taught. Penny’s comments often referred to how other “other;people”
in the class behaved or would have behaved in different circumstances. I believe she used
them as a vehicle for her own perceptions to remove the focus of our conversation from
herself. .

Penny avoided mathematics. Her behaviors suggest she suffered from mathematics
anxiety and couldn’t risk the self-esteem exposure of asking questronﬁn both Pathﬁnder

Mathematics and her prevnous mathematrcs classes. When [ initiated contact with Penny or

other slow-progresslng students, I would often get an “I'm work;g/response from these

“students who, by evidence of their slow progress, clearly needed instruction. Visible
student dlscomfort and a few overheard snickers, suggested these students didn't want me
helprng them in front of their friends. It made them too vulnerable, perhaps exposing their
lack of understanding and ability, or an unacceptable compliance with teacher authority.

- Among these students suffering poor abilrty self-concepts and/or authority issues, it
seemed socially ‘safer.to chat with friends and count themselves among the “Vcool,‘ capable |
but bored underachievers”. Having to wait for a teagher's‘assistance near the teacher’s
desk was smularly highly visible behavior. To the teacher it indicated a responsrble
learning initiative but to one of these students it was advertising one’s mcompetence
(Graham & Barker, 1990; Karabenick & Knapp, 1988). My own awareness of keeping
students v\;aiting, as well as Penny’s input, have helped me to apprecrate that the

Pathfinder Lab environment needed to provide a less visible and more immediate personal

74




L

* response to students in need of instruction in order to keep them involved and leaming. .

Providing an alternative learriing environment may be the first step, changing the learni;ng
culture is the next.
¢

Cassy

e
Ll
=

Cassy was a very attractive and vulnerable fifteen year old in Grade 9. Cassy’s
counselor identified her as "at-risk" due to poor attendance and a drug and alcohol abuse
problem she shared with her father. In her comments, she speaks of how her “problems”

and “somebody else’s problems” impaired her progress; these were her family and

substance abuse problems for which she was then receiving counseling. Cassy lived only
with her father; her mother had not wanfed her to live with her. Despite my best advogscy
effogts, Cassy received an administrative transfer to an alternate school in April because
she'had been caught smoking marijuana across the street from the school and was doing

poorly in most of her classes. | X

L8

Cassy’s voice:

January: ‘

.earning in the Pathfinder Lab is different from learning mathematics before
because it's easier. It helps you motivate yourself, really. You don't always have
someone on your back telling you what to do all the time. That's important because I
feel that I'm independent. It helps me a lot, like when I’m on my own and stuff. I can
motivate myself. This helps a lot because you learn off yourself. Doing the work and
stuff, there's not really a lot of teachers to go around. So it's really like you learn off of
what.you learn, like you learn yourself, basically. If I need help I go to a teacher. I don’t
get discouraged. I try to do it by myself. If I can't do lt if I can't get one of my friends
to help me, then I will ask. When I have my friends iielp me, it works, because they
explain it more easily. Like they may say, "what don't you understand.” You just tell
them what you don't understand. They tell you how to do it, like they do it like you
guys, like a teacher. I understand why. It's not like she does the question and she gives
me the answer. I don't think that helps. And it’s not that she’s telling me to follow rules.
No, I feel that I'm understandmg Sometimes it’s like rules but then sometimes it's
really not clear, so you ask a teacher. :
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I know I’ve been absent quite a bit, but it hasn’t got anything to do with what
happensinhere. Here helps, because when I'm doing my work in here I'm not doing the
same thing as everyone else. I'm working at my own pace, so it's like you work at your

own pace. And my problems outside of school, everything, it all has to do with worki,lfg. VouE -

at my own pace too. In a way it’s like drug and alcohol counseling. It's like my
counseling that I'm going through outside high school. You do that at your own pace..
And you have to motivate yourself to go, and actually go there. Like actually do it. It's
the same thing in this classroom. Yea, you've got to like tell yourself, "You don't have
to if you don't want to." It's just like giving yourself a little push or whatever. Because I
have to. Because I want to; I want to make something of myself. When I tell myself, "I
should” or "I have to", it doesn’t feel like I'm telling myself what I want to do. Not
really, it’s like someone élse, like a conscious or something. But if I tell myself I wans
to do it; just choosing that different word can make a difference, it feels different. So-
when I walk in here and I pick up my binder, I usually think, "check your homework",
because I do homework. Sometimes I'll take a pretest, or post test and study off them
When [ want to correct a test, I usually go to you and we'll look over it.
I’ve been feeling kind of discouraged about where I am in my path. Like only 9%
through; but it’s because of my problems. Well, somebody else's problems but they ask
~ for help. It's a big problem, kind of. But it’s better for me in here because it used to be
like, I'd usually talk lots and I never used to do my work in the classroom. Now it's
totally changed. Like I do my work now, stuff like that. I don't know what it is that's
changed about me but that's the way I am now. I like the change. Like everything
matters now. I failed Mathematics 8 three times. If I was dealing with these problems in
a regular classroom, I wouldn't go. I wouldn't go to class. No, ‘cause I would be totally
behind. In a regular mathematics class everyone works at the same thing, and if you
were to think about it, I would be totally behind. 1 would have like absolutely no "
chance. Yea, like I still have a chance here. I can do it myself. Yea, I can do like
whatever. | can learn how to work on my own and take that knowledge into other
classes. The things that have been interesting are that 1 never knew I could motivate
myself, and I didn't think 1 could do mathematics but, 1 guess I can.

Analysis:

Cassy’s learning experience in Pathfinder Mathematics had changed her perceptic;h
of her ability to learn mathematics. Cassy described her typical behavior when she’d come
into the Pathfinder Lab. Given the opportunity, through my questions, to blame her slow
progress on the learninggnvironment, she claimed that, despite her slow progress and véry
signiﬂcant probiems, she felt empowered to learn; that the learning environment was

facilitating her understanding, her improving work habits and her continued attendance at
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school. Cassy appreciated the Pathfinder Lab. She found it easier tgleam and she enjoyed

-

her learning autonomy. She did seek help when she required it, which afforded me

- opportunities to respond to her questions in an appreciably more facilitative and persqnal

~manner than I could have, were I at the front of the class with twenty-nine otherstudents
listening. Cassy, too, affirmed the positive understanding she constructed througll
discussing her queries with her tablemates. When nnderstanding did not result she would
seek help from a teacher. Cassy was empowered by the learning environment to
demonstrate oeveloping self-regulated ’lea'r.ning behaviors and constructively used available
social resources in her mathematics’leaming (Comno & Rohrkemper, 1985). ‘

When 1 questioned Cassy about her frequent absenteeism, she responded by
drawing an analogy between the drug cousnseling she was involved in'and learning at her |
own pace. She expressed an awareness of how her changed self-talk and autonomy
influenced her ﬁotivation, how previous_ly having to work had now becom:e wanting (o
learn. She was demonstrating Ryan et al.’s (1985) third form of self regulation,
identification, whereby formerly extrinsic regulation is exporiencéd as one’s own valu4e or
goal, and }herefore the relevant acfion in pursuit of such goals is experienced as self-
‘detennined. Cassy was one of many adolescents seeking self-determination, }who need
learning environments that enable their continued learning, despite the issl;es in their lives
that confound the typical expectations of the public secondary school. It is my belief that
addin‘g failure to their list of problems is not in theirs or society’s best interests.

Billy - !
N ‘ :

Billy was a Grade 12 student and star player on the school’s football team. He was
repeating Mathematics 10A. Billy was enrolled in the Pathfinder Lab for both

Mathematics10A and Communications 11. I taught him Communications 11; his

Mathematics 10A enrollment was with a colleague. Billy's learning experience in the
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Pathfinder Lab learning environment was influenced by other issues in his life. The

ﬂexibility, responsiveness and scope of the qualitative research model suggest it is

appropriate to include information acquired from his Communications 11 class to more.

fully understand Billy’s perceptions. I appreciate the opl;ortunity to share an expanded

view of Bllly'§\gerspect1ves with the reader as it v1v1dly attests to the impact of affect on

all learning, for thg student, as well as the teacher. My perceptions of Billy lead me to

believe that he was &hy, sensitive, acquiescent, wise, considerate and cooperative student

dealing with depression\and a poor-ability seiconcept.

: \ |
Billy’s voice: \\.—-

January: N\

It's different in Pathfinder becaﬁse for one thing, I find that I can work well with
music. So I just use a Walkman for .example. In a regular mathematics class I
wouldn't be able to use it because the teacher would be explaining the work, she'd be
telling us what to do. While here, you know, I’ve just got to think to myself. I think
1 actually don’t listen to the music, but when I have it playing I can talk to myself
better. Just do this and do that, right, and I don't think it's dlsturbmg the others. It
helps me tune in better. It-also depends what kind of music it is; it can't be crazy,
hard core. It has to be like soft music or something. So it can't be like any music but
it does help me tune in. ‘

Learning here is different. It is because I'm actually getting better marks. I did a
* Unit 1 test and I got 95%. I never, as far as I remember, did do that in mathematics.
I wish I could go faster though. I really don't want to rush it, because the fhore

pretests I fail the longer it takes. So I just try to take my time with the test. I just put_
the scores in, and try to get as many done as I can, without doing more work. If I

get something wrong, I go correct it and I do the work I have to do to move on. |
can see what I've done wrong and I can correct it, instead of just not correcting it,
moving on and doing"the assignments. And I might get them wrong too if I don’t
correct because I wouldn't know what I did wrong before. _

The chairs are more comfortable in here. I think that makes a difference
because you don't have to keep moving around. Actually that sort of helps with the
movement in the room.

" You don't have teachers on your back all the time, hke, "do your work", or
whatever. Sometimes you do, but you know that if you don't do your work, you sort
of slow yourself down. And-you want to get through it, so I guess it shows how
bad you want to get through it. I can push myself to do work, and I was out there
socializing but now I notice I can't really socialize and work at the same time, right?
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)Mostly I'm doing my work, and sometimes I'll need help. Then that's when I'll go

talk to somebody. But not really to socialize. -

Right now I'm on finding. cubic area and volume. I’ve done it before but I

sort of had to freshen up on it again. I had difficulty with the metric system. I had
some trouble with that. I tried to find a teacher that was free, that I could talk to,
who wasn't busy- When I couldn't I’d ask another person to help me out in class.
Sometimes it's difficult when all the teachers are busy and the student tutor is busy
Most of the time it's easy. If everybody's busy I just wait.

In-previous years, like if there was a teacher assigning the/ work, and it was
for marks, we'd have to do it, right? Although we think it's not necessary but we'd
*have to do it. If ] understand it, like the metric system I'm doing @w, I just need to

- freshen my memory again and then I know what I am doing. So here it’s a bit more
flexible. I’m able to decide how much work I need to do. I usually decide the right
-amount. I don't do too much but I also know that I shouldn't do too little because 1
know I need more work than that. But if it's something that I really understand, then
I'll do about half, I feel good this way. I prefer it this way. If it's not necessary, you
know, then I can just use my time in doing some new work rather that studying the

same work over and over. I have more control about what I’'m doing. I think it's an -

advantage here because the way that I figured it, the teachers are there, right, and
they help you out, but it's more you're teaching yourself. So I know what I'm
learning and I know where I need to put my effort, where my weak spots are.
Sometimes in my previous mathematics classes I would have to spend my time doing’
the work when I already understood it. I could: have been doing something else.
That bothered me. It's not bad, right, but it did bother me because I knew what I
was doing; I just didn't want to do it again. Sometimes I guess I’d just tune out, Id
still listen, but I guess I can sort of wander off in my mind. I'd still be listening but
my concentration would be a lot lower because I’d think I don't need to listen to
«his, I already know it. But if I heard something different, then maybe I'd sort of
tune in a little. In here though, when I hit someth1 g new, I just try to remember and
[ ask for help, if T get stuck. AS‘A :
v The environment here is also different beca: here are a lot more people in
it, so there's more movement in there. There’s too much movement and talking at
the same time. There's a lot of distractions. I'm not sure teachers can- actually do
anything about it, because it's mostly students individually. You could tell them to be
quiet, but that creates noise too, and I don't think they'd listen anyways. I think

maybe it’s because of the tables; there's too many people at the tables. But I think . =

desks would take up too much space. Sometimes we talk about our work. I discuss
it with Jaz. When I don't understand something, I'll ask him, if the teachers and
tutors are busy. If he doesn't understand something, sometimes he'll ask me. We're
friends. We'll say things that we understand and maybe teachers won't understand
very well, but we know what we mean. It sort of helps our understanding, because
we sort of talk our way.

Some kids have called the Pathfinder Lab the Retard Room but I think it's just a
neat word, it's not really an attitude. They re not saying, "Oh you're a retard" or
"dumb", or whatever. It's just a name we got for it. Maybe we'd be walking down
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the hall and we'd ask, "What class do you have now?"-Maybe sometimes you'd say
to yourself, "I got Retard Math". 1 don't think it's Retard Math, but it's just a name.
The first time I ever heard it, somebody said, "Well I got to go to Retard Math",
"Well what? Where's that?" "There, up in the lab." "Oh I got Retard Math too." And
- we'd just start laughing. It's not really like, someone's going to go tease you; it's just
a name. I wouldn’t rather be in a regular mathematics classroom. 1 couldn't work as
fast and I think my marks are actually better. I hope I'm going to finish the
coursepath by the end of the year. I'm trying to work faster now, but at a faster level
I can handle without messing my work up. I’ll be successful as long as you're there
when I ask for help.

~ If someone was deciding whether to enroll in regular mathematics or Pathfinder
Mathematics I’d tell them, “As long as you can be responsible to do your work, I
think you can do all right in Pathfinder Mathematics, because it's faster and you can
actually find out a lot about yourself. You can .push yourself to do more work than
you thought you actually could. You actually feel better because when you’ve
passed a test you think, ‘Well, um, you know I had a little help here and there but I
really had no one telling me what to do, right? So you sort of can see what you
accomplished. 1It's actually a good feeling, too. It not just, ‘I'm going to pass’ or
whatever, it's a good feeling.” -

I'm correcting my assignments. I try to see what 1 do wrong and try to correct
the answers and when I think I've got it right, I keep on going and when it comes to
the test, it comes out wrong again. I’ve tried to get help from the teacher, but maybe
I'm just impatient, he's usually helping someone out. I'll just stand there. Like I won't
interrupt, I'll just stand there. I get tired of standing there; you can see he'll be awhile
so I just go back, sit down and try to do it on my own. ,

Next year I'm going to work during the day time and I'll go the Night School. I°
wanted to come back here, but after 1 spoke with the Counselor I sort of agreed that
I shouldn't. I'm not really doing as well as I should be. I'd just be wasting my time.
But I don't really think so. [ just need to put my head into it. I’ve got attendance
problems in some classes; some I go to. You know what I think it is, I need the
teacher to keep pushing me. Not just pushing me, like "go do youravork", " do this,
do that", right? Just like telling-me, you know, "you should show up for this", I don't
know, it's just, I’ve got other stuff going on. ..

Sally’s Journal: N

Being nineteen years of age, Billy could only return to school in the fall if he
was showing more visible progress in the academic elements of his schooling. When
the issue of attendance was raised with Billy (absent:17, late:13), and he tried to
describe the type of support he needed from his teachers, it became evident the tape
recorder was making Billy uncomfortable so I put it away.

I had returned to the room during my preparation period to find Billy out in the

hall. I asked him why he was in the hall and he described how one of the teachers in
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the lab refused to allow him to sit where he usually does, off by himself by the

window. She had sent him out of class when he argued with her about moving toa

table. I suggested that now then would be a good time to interview him again since

he was mxssmg class anyways. I had also wanted to talk to him about an evaluation

he wrote in our Communications 11 class on a picture in the school art show. I -

asked him about the quest "for peace in his life" that he described in his art work
evaluation. He told me he had been "pretty down lately, but not suicidal or
anything". When I asked what was troubling him he told me that he had not wanted
to move here from Texas a few years ago; but his mother had wanted dual
citizenship so they had to remain in Canada awhile longer. He told me that his five
best friends in Texas were now dead and that he was troubled because he knew he'd
be dead too if he had remained there. They had died in various incidents involving
drunk driving, shootings and car highjacking. In addition to this he was having

trouble at home.- He said he had great respect for his mom but that I wouldn't .

understand how it is for a woman in an Hispanic family. He explained that despite
the fact that his mom had given him permission to go to the after prom party over
two weeks ago, his stepfather had not given him permission. In consequence to this
his stepfather had said he should leave the home if he would not continue to keep a
10:30 p.m. curfew.

In the two years I've known Billy, he's always worn his coat to class. It gives an
aura of transience and coldness to his learning experience. He has an expressionless
face that breaks into a broad smile.and twinkling eyes with well creased corners
when he says hello. Although absenteeism continues to be an issue, I do see him
when he attends Communications 11. His writing shows considerable insight. Below
are some listening responses that Billy wrote in November in Communications 11
class when the class did, oral presentations on the meaning of various quetes and
cartoons.

On: "Education is not received, it is achieved."

"You only get to be as educated as you want to be, not as educated as other
people want you to be. You get what you work for. Educ#te - to bring forth from
within. You have to put yourself intd it, you have to receive it; if it's there and you
don't take it, it does no good. I think that the quote was a good one because it had
to do with the previous one, about setting goals to achieve and to move on with
your life. Education is put out by the teachers and it’s up to us to receive it. I think
that a higher level of maturity by the listeners and the presenters should be put into
action. I think that the idea of the presentation was good and lt can help us all, if we
want itto." :

On: "Mistakes are to learn from."
. "If you made a mistake, best into it - right away. Try to fix it yourself, if you
can't, ask for help. Then try to see’ where your thinking took you the wrong way.

The positive thing about this quote is that it encourages you to make yourself a .

better person. You should learn from your mistakes, but you can also learn from the
mistakes of others."
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On a cartoon of a frog trying to strangle a pelican whnle it is caught in the pellcan s
beak:

"Don't just say "don't give up", do something to stop yourself from giving up.
You can't always succeed and if you don't you try to find a way to do it. The cartoon
is positive because it shows us that we can be at a dead end and you have to, can, -
find a way out. It's interesting how sometimes we say that there is no way out and
you want to give up, but you find a way out and you decnde not to quit. This can
help your determination a lot."

On a 'Team Work' poster:
" It's good to work in a group or play in a team. You can help each other as you
- move along. It is"so important to have people in your corner....I can relate to this
because of my involvement in the senior football team. We all have to work together
or nothing works and we lose. The linemen have to block for the backs, the receiver
catch the ball, the defense do their job, etc. We have to almost be like a fanuly and
mutual respect is necessary."

On a 'Try until you hit the bull’s eye (succeed)' cartoon:
"Don't let up at anything, don't give up. If you try and don't succeed, try and try
~ again. Build up your confidence....I like the presentation because it talks and tells us
about something I hear a lot of, "don't ever give up." If you can't succeed at
something you should try again and as you keep trying your confidence builds up
and you can accomplish what you want."

»

Analysis:

3 Billy’s writing in November would lead one to believe that he was a well motivated
and clear thinking student. He was one of many students who faced issues both in and out
of school that significantly challenged their leamfng. Being passive was a means to cope
with the challenges his personal and school environment presented. The Pathfinder Lab
was Billy’s prefened mathematics learning environment but it was not able to provide
Billy with a sufficiently accessible means to the instruction he needed. He did not complete
his coursepath but was given a Standing Granted for Mathematics 10A.

Being able to concentrate was an isaue for Billy. His concentration and self-

regulated learning behaviors were enhanced by being able to listen to music while he

worked, by being in a comfortable chair, by being able to determine what and how much
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of each assignment he needed to complete, and by being able to coﬁstfuct fneanihg with
his friend or a teacher when he needed help. To reduce the distraction of t;heirnois'y tab‘i‘e
groupings he sat off 4by himself by the window. Sadly, he was {o‘:> accustomed to failure
that he accepted repeated failure on a section of his coursepath when he should have been
instructed and advanced by the teacher. Waiting for instructional assistance from the
| teacher was frustfating for him and a visible statement of his incompétence to his peers.
Billy, like many other students, often avoided doing assignments, choosing to-do
the next test on the same objectives rather than the assignmenths indicated by the test
scores. Billy’s behaviors suggested that his perception of success in the course was to be
passing tests without doing assigl;ments. Thinking that he would save time by passing at. .

the pre-test level, he would spend inordinate amounts of time tryi\\ngwto master content on a%
pre-test rather than use the pre-tést as a-tool to receive appropriate aséignmeflts. When °
students received less than 80% on a test they could advance to a new test again.on the
same objectives by inputting that they had completed the appropriate intervening \
assignments when in fact they hadn’t. Billy also did this when he felt he understood the
objectives of the test. He enjoyed the autonomy of determining what assignments he
needed to do. His analysis of what he did and did not l;eed to do indicated an improving
affect, increasing cogpitive involvement and the development of more self-regulated

learning behaviors compared to his previous mathematics learning:

~

I know what I'm learning and I know where I need to put my effort, where my weak
spots are. Sometimes in my previous mathematics classes I would have to spend my
time doing the work when 1 already understood it. I could have been doing
something else. That bothered me. (Billy, January)

Billy’s new behavior of correcting his errors on the tests was constructive but did
not afford him sufficient scope or practice in using new concepts. Not doing assignments
meant a student was not exposed to the instructional opportunities in the learning

materials. Billy never came in after school to borrow books to do homework; nor did he

83




o

" work in the lab after schcol. I believe that would have been too visibly counter to his.and'?

hi§' friends’ underachievement culture. Judging from the cruel cofnments I heard many of |

~ our hard working slow students receive from other stlidents, I would suggest that there

P

.exists an element of school culture that believes failure due to apathy is an acceptable fact

of life; to fail after visibly rrying says you"re a“real loser” to your peers. It was preferable
Ao JBilly and others to blur through minimal effort, one’s publicly perceived level of
mtelligence visible effort too clearly exposed one’s level of incompetence’

Although Billy too acknowledged the “Retard Math” label among his peers he
saw no malice in it and his comments indicated he actually preferred the Pathfinder Lab to
a regular!mathematics class. I believe this was due to the different affect he experienced in
the classi;:oom. He perceived the room as unavoidably noisy.but he also acknowledged and
appreciated the opportunity to comfortably construct mathematical meaning in discussions
with his peers. He expressed a pride and ownership in the learning he accomplished, “It's
actually a good feeling, too” (Billy, January)

Being able to access the teacher's help when he needed it proved to be an ongoing,

problem for Billy and other students. Where in his January interview he claimed he would

~ "just wait" for the teacher, by the second interview in May, despite doing more

assignments than he previously had, he had reached an impasse in his coursepath that
could long before have been quickly and constnictively addressed, if only he had accessed
the teacher. Biliy did not know to ask his teacher for test answer keys after computer
scoring his tests in order to review which of his errors were legitimate errors and which
R . o

may havebeen typographical or entry errors. Nor did he know or think to ask for a, re-
mark on a test when he would score as high as 79%. I saw Billy hanging back by the file
cabinets to wait for his teacher on a few occasions. Billy vvas not as assertive as some
students in making his needs or presence known. When Billy’s teacher was instructing

someone he would not interrupt himself to deal with what were often jixst quick computer
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correction entries that could progress students in their coursepath and preclude them from
» : Do
re-writing unnecessary tests. Where I would often deaI with more than one student at a-

time, I know that some students resented the intrusion of other students on their

. B - @
instructional time with the teacher. This was a professional decision each teacher in the .

Lab had to address daily. Although the computer-managed instructional system afforded
individualized instruction to students, the unpredictable nature of the demands on teacher

time for this instruction could be frustrating to both students and teachers trying to

-

effectively optimize the use of their time in the Pathfinder Lab.

bino

Dino was a Grade 12 student enrolled in Introductory Mathematics 11 }n the
Pathfinder Lab. He had failed Mathematic‘s 11 the previous year. He had an attendance
problem; he missed 55 periods and was late for 13. Dino was very social and was often
seen chatting with the attractive female students in tlass. In the early spring Dino fealized
that in order to graduate he needed to acquire a Grade 11 mathernatics course credit. He .
asked to be double blocked into the Pathfinder Lab and transferred to the coursepath that |
would give him Mathematics 11A credit. Neither his attendance nor progress improved. In

the last two months of school he completed it with a first class average.

Dino’s voice:

January:

Learning mathematics in the Pathfinder Lab is different from learning
mathematics in a regular mathematics class. In the regular mathematics class, it was
~more like, we go in there, he teaches a lesson on the chalkboard, right?, Then he
gives you the assignment, you do the assignment, you go home, you do your
homework. It’s really redundant, you know. You do the same thing over, and over,
and over again. It’s really routine. You Ieam new things, you get your little quiz.
But in the Pathfinder, you get to go at your ewn pace. If you’re really feelmg like
doing mathematics that day, you do like two or three exercises or tests. If you’re in

a bad mood, or a bad day, you don’t do that much, you may do one example, or
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-~ whatever. You take it easy, you just go at your own pace. So it’s a lot better llke
that. .

In a regular class when the teacher was explaining something, I was able to .

follow, to a point. But they don’t really explain it very well, you know? Like I was
in Mathematics 11 last year and he just went like really fast, and he’d ‘go “OK, and
this” and then he’d go to the next thing, and he’d go “OK” (mﬂectzon and manner
mdlcatmg tl;e\explanatlon is finished). And when you’d ask questioris, he’d say
“it’s like tm(”/ﬁ ut he wouldn’t go into more detail. I couldn’ t‘feillow it. s

So farin Pathfinder Mathematlcs it’s mostly review because they’re all topics
that I’ve already done before. I look at a book and I go, like, “Oh, I remember

this.” I just have to read it a little bit, skim through it to remember how to do it. I

aven’t finished Unit 2 yet. I haven’t found problems, but it’s just like, I look at_

some of them, I remember how to do this, but then I remember last year. It
bothered me. Like I was ' looking at it and I didn’t know what to do and the teacher
went too fast. I just go like “OK, forget it!” Ijust gave up. This way, like for a day I
“§on’t really do it,"a second day, I'll say, “OK, I’ll try.” I can usually figure it out on
my own, with time. When I get an answer and thep I agk’ one of the monitors, like
* Vicky, and they get a different answer; then I'll feel thafI'm right so I'll want to see
_ how the teacher does it to see if they do it differently. That’s about the only reason I
ask for review. with a teacher. I know that if I were in a regular Introductory
Mathematics 11 class I’d be further through the course by now, but I wouldn't

understand. Like even though I've done less in the Pathfinder than I'd do in a regular

class, I understand, I understand it all. What I've done now Ftotally understand. If
you were to give me a test right now I'd probably get 90%.. But in a regular class
you must skim through it. In regular they're going too fast, everybody s doing their
own work, you get discouraged. You know? Like they're all gomg really fast, they
understand what's going on, you don't. When I get discouraged I give up. I give up
right away, I just think like, "Ah, I won't doit."

I like not being hassled to do my work. It's very easy to get help in the class;

there’s no pressure. T like going at my own pace; I have no excuses for my actions.

If I fail, I can't blame the teacher, for anything that she did, right? You guys aren't
doing anything wrong. You give us what we have to do at the beginning-of the year;
you have to do this to pass, that's it. And we take it upon ourselves to do the work, -
to understand the work; there's help if we need it. But in a regular class they just go
like "zip"! They don't like going backwards, you know? Like I feel like I can blame
them more, for going too fast, for not helping me out enough.

So how come I don't come to class? Well, I've been sick a lot, I've been sick a
whole lot lately. I had bronchitis for awhile. I skipped a few times.

I find the usage of computers for every individual student interesting Also the
trust teachers have_in you to do your own work. I find the computers;interesting
because they're something I haven't done before. Entering my work 6fi'the computer
makes it glve you different assignments, depending on if you did good, fair or not so
good on it! But it’s not a pressure; you guys are, "we're here if you need us.”

* You're not saying, "OK, you have to have this done by tomorrow! You have to have
that done by tomorrow! We're checking it!" When it's no pressure like this, it's more

&
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- of a rélaxed environment.. And it g‘ets to the point where if yod see one of your .- B

-

friends doing work, you want to do your work. You see them doing work and you

say, " OK I'll do the work too." Then we’ll help each other out. But in a regular = -
- _mathematics classroom, it's so strict. You can't even look at them, you can't talk to

- them, you can't ask them for help. Better than asking teachers is askmg other people |

 how they do it. The student beside you will help you more.

‘What’s negatlve in here is that with no pressure I tend to slack off or just start

talking sometimes. You could put us’in assigned groups. If we had, not a daily thmg, »

but by. the end of the week, we had to have one chapter test or pretest taken, we’d
have something to look forward to' for the week. Otherwise you can“go like two
months without even completing one exercise or unit test. I don't think goal sheets
each week would help because they’re not for marks. If it's not for marks, it’s like
big deal, we're just writing our comnients, it wouldn't help us at all. You could offer
like two marks or something, to get if you reach your goals. Then if you told them
riglk; out, most students would notice, if they can get two attitude points every week
or $& That'd réally add up. Obviously it's not going to be 10% for your letter grade
_every time you hand this in, right? Just say like, “if you complete your goal every

“week, it'll add up to 10%;” and 10% could bring you up an entire letter grade. I -

mean, everybody will understand that. With the goal sheet, you’ve got to make sure
they know what it is though, or else they'll just throw it in their book and won't do it
for two weeks. Like when you gave me the PING. I didn't even look at it for the
first two weeks. I thought it was just like thé first, that we'd hand it in with our
_ binders. So I didn't really take much interest in it. It’s in my binder.

I find the noise very distracting from those people beside us. They always walk
up and they talk in class and I don't appreciate that. Our table does a more

*constructive kind of talking. You could take the students that are obviously not

working, those ones distracting the class, and put them in pairs or threes and assign
a student monitor to help them. Don't be as lenient towards people who want to
talk, give more punishments. You give them the option: if they talk constructively
then they can be free to learn at their own pace, but if they don't, then they have to
have this assignment done by nextweek. Then they'll get tired of it and they'll just do
their assignments. I've noticediin class that some of the more disruptive students

" might argue but I'd be fine with that policy. Most of the students, would-be OK with

that; but half the students would be like, "Oh ya, I don' t talk to her any more, she's
mad.” We need to have that cooperative mathematics talk;, but to a limit. When they
get disruptive, if you’ve given them two warnings, then they're out of here.

- I don't get the purpose of the drawers. I don't use mine to store my binder; I
always take my binder home. I was going to say, you should have made the binders
out of more, even if you're not going to count them. I know our bindefs are actually
worth 30% of our total mark, but people don't realize that. They think like, 10
marks per unit, no big deal. You'd get a better response if you make it out of more
marks. .

Also not having the textbook any time I want is a-con. Sometimes if 1 have
nothing to do and I know that I'm behind in my mathen%%iics, I haven't got a book at
home to work on; it's an inconvenience. If I could borrow a book to take home, that

A
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June:

- I didn't have to bring back to class every morning, that would speed up my progress.

I can get all my assignments; I just enter.that I did well on an assignment and get the '

next ass1gnment But it’s a hassle to have to borrow a textbook after school

Apnl: : . g
Basically I missed some classes because this class gives you your own
responsibility to do the work when you want to. So when I don’t feel like doing any -
work that day, I won’t bother coming to class. Then I take it for granted, and I go,
“I can miss one more day, I can miss one more day, I can miss one more day, and it
gets carried away. I can’t really think of anything that you could do to encourage me
to attend. Honestly, it would have to be like a sense of punishment. Like saying, “ If
you miss one more class without a note, then we can’t pass you.” Then I'll be
forced, then I’ll think, I have to come to class. Even giving me the two blocks didn’t
really help.” It’s not a matter of you giving me one, two, or like five extra blocks.
It’s a matter of me wanting to do it. Like if I don’t want to do it, thep it wouldn’t
- matter if I came the whole day; I wouldn’t do it. I skip this class the most of all my
classes. I'm mostly having troubles with this class and social studies. For first term,
you shouldn’t have said, “I just need one unit test to mark you on,”..You should
have said, “ If you don’t get three:done, I give you an Incomplete for the term.”
Instead, I did one and I did nothing and I got a B. So if you just said “You have to
get 3 unit tests done,” then maybe I wouldn’t have gotten a B but I would have got

‘the work done. If at the end of first term I got a fail because I hadn’t completed the -

first three chapters, it would only be my fault. Basically, we know you’ re leaving us
alone to do it; and if we need any help, we come to you. IfI don’t get to it, it’s not
as if it’s too much work, so it’s my fault. I think it needs to be a httle more strict ih
here, but that’s it. Not as lenient, like when you know someone hasn t done
anything one week, stuff like that. Toughen up.

8

get my -assignments, and then I’d probably, if T .didn’t feel like doing anything, I
wouldn’t do anything. I'd just talk to whoever was in the class, whoever 1 sat
- around. Then if Id have to do an assignment I'd just enter that I'd done it into ‘the-
computer, because I found all the assignments-easy and then I’d just get the test and
do the test. I didn’t do many assignments. I’ve seen most of it before because I took -
Mathematics 11 last year. I’d just have to quickly refresh my memory.

I like working at my own pace; you don’t feel pressured and you don’t feel like
you have to commit to deadlines and stuff. There should be some deadlines but you
know you shouldn’t have to feel pressured, like, “I have to get this done, I have to
get this done!” You can do it at your own pace; you can do a lot one day and not
much the next day. I like the flexibility but I think you should have to complete at

®

What I do on a typical day in here? Honestly? OK, really honestly. I’d corfie in, _°

least a certain number of order numbers each week. I think if you don’t, then you .-

should penalize their grade, not like a whole letter grade but a certain percentage, or
sorething like that. I don’t think people would come in after school for help though.
You could tell people to come but I don’t think they’d come. You can just say that

#
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corrections. The affect he broug'ht to doing mathematics in the Lab evidenced a significant -

.
Sl S o ; .
. o - L. i, - £

much, because they had theif own mathematigs, right? So they were like, really ~

5 jlt sropen and lf theye come"they come. I know you'had that po*hcy thls year b > -
that’s theifown fault 1fthey don’t come. .
If I had a new topic to leam, L didn’t find that the momtogsieaﬂy helped that, o

trying to remember; they didn’t really explain it well. If~I -didn’t understand

something 1I’d just come to you. I didn’t-do many corrections. I just figured I'd done

enough of an asfignment when it started becoming repetitive. I'd do the first three

and then on the next one, I'd just quickly do the answer, and then I’d go get the test.
I didn’t much like the envir Ignent in ‘here because there were all different
grades; there were three Grade a bunch of Grade 11’s, some 9’s and Grade:

~8s. Sol didn’t really like that because the younger k]dS were really being idiots

most.of the time. . ‘.

I’d say that I ﬁmshed my coursepath because 1 deczded I had to get it done 1
decided personally to get it done. You helped out a lot. Learning this way put the
pressure on me; not like the pressure on me from you guys, but like I put lots of

pressure on myself, you know? Everybody’s signing annuals right now, doing this °

grad class stuff, and I come here and do the mathematics; so you know, you decide
to do what you have to do.

-

(Dino signed my annual)
"Thank you for all your help in math this year. | couldnt have done it without your
patience and understanding. Dino."

y

Analysis:

Dino appreciated the learning autonomy the Lab provided and the lack of

“pressure” from the teachers. He had a low tolerance for repetition evidenced in his

description of his “redundant” regular mathematics class experiences and the fact that he

negative lmpact from his previous mathematlcs leamlng experiences.

I haven’t found problems but it’s just like, I look at some of them, I remember how
to do this, but.then I remember last year. It bothered me. Like I was looking at it

-and I didn’t know what to do and the teacher went too fast. I'd just go like “OK,

forget it!” I just gave up. This way, like for a day I don’t really do it, a second day,
Ill say, “OK, I'll try.” I can usnally figure- |t out on my own, with time. (Dino,
January)

would only do a few questions, if any, from his assignments in the Pa;hﬂnder Lab and few

£
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Dino also evidenced the lack of persistence that 1mped s the progress of many “at-risk” |
students (Hadﬁeld Marten & Wooden, 1992) “When I get drscouraged I give up. I give |
up right away, [ just think like, “Ah, 1 won't do it" (Dino, January). But the “relaxed

vironment” encouraged him to coe-pér’.ate,to construct rnat;fifematical meaning and to
; self-regulate his learning when he would see his friends work:

"OK, I'll do the work too. Then we’ll help each other out. ... Better than asking
teachers is asking other people how they do it. The student besrde you will help you
more.” (Dino, January). :

Like Allison, whose table he sat at, he attributed a much inlproved understanding
of the rnathematixcs he studied to the interactions afforded by the Pathfinder Lab leaming
environment: As Dino had a relati\rely forthright and confident nature, he never indicated
any diﬁiculty in ge}ting help from teachers if he sought it. By June however, he faced a
deadline and imminent failure. He became somewhat impatient with the credibility of the
peer tutor’s assistance and was then motivated to seek teacher assistance as frerjuently as
necessary to speed the completion of his coursepath.

His interviews throughout the year indicated that despite difficulties in motivating

himself to attend, he preferred having the responsibility for his learning and did not

attribute failure to his teachers as he previously would:

I like not being hassled to do my work. It's very easy to get help in the class,
there’s no pressure. I like going at my own pace;’ I have no excuses for my actions.
If I fail, I can't blame the teacher, for anything that she did, right? You guys aren't
doing-#hything wrong. You give us what we have to do.at the beginning of the year;

,,yéu have to do this to pass, that's it. And we take it upon ourselves to do the work,

* to understand the work; there's help if we need it. But in a regular class they just go -
like "zip"! They don't like going backwards, you know? Like I feel like I can blame
them more, for going too fast, for not helping m?: out enough.(Dino, January)

Dino’s absenteersm may be attnbutable to an insufficient accountablhty demanded
by the learmﬁg enwga’ﬁment but it may also be attributed to a well established negative

w

affect for learning mathematlcs and tolerating teachers instruction and demands. When he

-
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d1d attend Pathﬁnder Mathematics, he at least knew he dldn t need to cope with “too fast”.

“ or “redundant” teacher instruction and demands. He felt sufficiently comfortable to seek .

~ . »

help from teachers wlren he needed it and sufﬁciently independent to ultimately take
responsrblllty for his learning and complete his coursepath A

.- Strong evrdence exists in Dino’s comments confirming that what staﬁ' percelved
they were presenting to students, particularly about progress afld marks, and what~
students perceived they heard, in‘many instances, were not the same. Report marks were
based on achievement-to-date to counteract an entrenched negative affect many students
brought from their previous mathematics learning experiences; an affect created from

students receiving poor marks for learning what for them may have been very difficult.

-

"When leaming-éhallenged students achieved mastery of .content it was our philosophy to

-recogmze their level of accompllshment not the time&rame in which it was completed

Students term marks had represented their mathematlcal' competence achlevement not
) 'y

their attendance, not therr homework completlon norrthelr speed or degree of progrgs

through the coursepath. Dino, and a few others who completed their coursepaths, were

~ very happy and satisfied learners when they received their B or better marks at the end of

that year, Unfortunately, despite having included additional term reports to parents that .

o

indicated the percent of the coursepath completed, satisfactory first and second term

- -

marks contributed to students’ complaéency throughout the year and many found
themselves-facing summer school or the completion of an In Progress in the fall . Thus, the
Pathfinder Lab policy of basing students’ marks on their achievement-to-date, without a
time-frame, was ultimately misleading to students because a ﬂnal letter grade for a specific
mathematics course had to’be given by the end of first term the following school year for

students with In Progress marks in June.

For first term, you shouldn’t have said, “I just need one unit test to mark you on,”
You should have said, “ If you don’t get three done, I give you an Incomplete for
the term.” Instead, I did one and I did nothing and I got a B. So if you just said
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“You have to get 3 unit tests.done,” then maybe 1 wouldn’t have gotten a B but 1
yvould have got the work done. If at the end of first term I got a fail-because I hadn’t
completed the first three chapters, it would only be my fault. ‘Basrcally, we know .
you’re leavmg us alone to do it; and if we need any help,,we come to you, -If I don’t
get to it, it’s not as if it’s too much work, so it’s my fault. -

" Dino’s perception that I had said, “1 just need one unit test to mark you on,” was
similar to what Steve had taken from my explanatlon of how marks would be detemuned
The students took, what they wanted to hear from the mformatlon and were unable to
address or ignored the clearly presented expectation that they were responsrble for settmg
and meetmg goals organizing their time to complete their coursepath, preferably within the
year To respond to the complacency, and foster commumcatlon and goal setting, I gave
students “goal sheets” to complete the first and last period of each week. They were

encouraged to comment about their learmng and communicate any concerns they had to

. me. "1 reviewed these each Friday, and as Dino stated, because ihey weren’t “for marks”,

few studentg handed them in each week. Again, I was confrdnted with the fact that

*"although I could provide an alternative learning environment to foster cooperative and

self-regulated mathematics learning, to change the extrinsic motivation orientation of the
14

scheel learning culture was another issue. Were we to have followed Dino’s suggestion

stipulating the completion of three units by first te'ri:h we would have had to give failing

marks to many students, contribute to their ongoing negative mathematics affect, and

'damage whatever improved affect their PING comments indicated the Lab envirenment

LY

had afforded them. Whereas failing marks may stimulate some students to greater self-
discipline, commitnsent and work-output, many of our students were defeated by faiture in
school. Heaped onto the many personal issues in their lives, failure could be the stepping '
stone to involvement in ethnic gangs, illegal behavior, abuse of drugs and alcohol,
themselves and society in general. Student failure is self-defeating for both students and
teachers. What Dino had perceived as leniency, 1 had perceived as an offer of

understanding, tolerance and support. .
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Nan and Daleen

The follov;'ing two students, Nan and Daleen, were suégessﬁﬂ in completing their -
coursepaths in the »Pafhﬁndér Lab. There is only a June intervii:ev:/ for each because they
‘were interviewed to provide perceptions of the learning envifonmenf from stugiqnts who
- were able to sulccessﬁ,llly self-regulate their learning in the Pathfinder Lab.
| Nan was an ESL student who had spent her year previous to Pathfinder | . &
Mathematics in an ESL Mathematics class. She had difficulty with spolier;and written ’
English but wasa motivated, industrious student. When she wrote the final exam for

Introductory Mathematics 11 she received a score of 96%. i

Nan’s voice: v

June: .

I started Introductory Mathematics 11 in September. Pathfinder Mathematics is
very different. I have to go to the computer and get my homework by myself, not
from the teacher. In my other class last year, the teacher had to give me the
‘homework and told students what to do. But here I have to do it by myself and I can
do whatever I like to pass the course. I can do more work than other students:
Some other students, they don’t like to do it and they slow down. But if I want to
finish the Introductory Mathematics 11, 1 have to work hard and get more
assignments. Last year, in the other class, I had to wait for other students and so I
couldn’t pass ahead of the other students. I like this way, being taught self-paced,
because I can move faster. It’s a freedom.

When I start a new topic, I just get an assignment and finish it and have a test,
like that. Dividing by a radical was’ a new topic, like dividing and multiplying, 1
hadn’t done that 'before. I just learned it. L just looked in the text book, at the
example in the book. I figured it out. I learn on my own. It’s not hard to learn on my
own; it’s easy. If I understand all the words, the English, then it’s easy for me. I was -
able to understand the book. I even got 100% on the Chapter Seven test.

There were just some of the new things I couldn’t do on my own. Like Chapter
Five. I hadn’t done problems before and I didn’t know anything about it so I asked
the teacher. No problem asking for help. Some of the assignments, I didn’t know
how to do'so I’d look in the text book and if I couldn’t find out, I’d ask my teacher.
I did all of my assignments, all the work that was assigned, 1 did it. 1 did my
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- class because she found it less boring and had more autonomy in her learning. She
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mistake, I woyld ask the teacher to explain it to me and'then I’d understand it.
The learning environment was so ndisy. Becauseé we can leam on our own,

people working hard. I _don’t like this. I would like everyone in separate desks.

Some -people sit together and then start talkmg and they don’t do anythmg Theyk

weren’t talking mathematics, they were talking social things. Sometimes I worked"
with other people on my mathematics. That was good, then we can share and

corrections too. When. I would check a test and I didn’t know how to’ Conect.df;’__ L

“some people don’t, won’t, work and they just start talking. They interrupt the

understand the problem. It helped me to understand. So did working hard. I would .
review before a test, like one hour in school and then when I went home, two hours .

at home after school. I did homework I think every day, just except Saturday and
Sunday. Every day after school in the Lab and then I'd go home and do it. When
it’s noisy I just try to concentrate€ on the book. I have to push others away; I just try
and concentrate, to do it without letting anything interrupt. I’'m better at that now.
They helped me too. Before I didn’t usually like to go to school because it was so

boring. Now mathematics is -my most favorite subject. Before I didn’t like,
" mathematics because I knew everything the teacher taught already. But now I know

more, then I try to work more. I want to catch up with regular people my age; like
they’re finished Mathematics 10, 11 already, so I want to. I want to study more. I
want to study more mathematics. I think I want to finish Mathematics 12 next year. L.
am going to go to sungn/er school this summer to do Mathematics 11. Last year I did
ESL Mathematics, like Mathematics 8 or 9, I think. I don't know how the school
passed me up here into Introductory Mathematics11. I would tell other kids if they

. were thinking of doing Pathfinder Mathematics, to try to do nrore homework,

review before a test, and get more assignments from the Search the Library menu.
Do more assignments I think, even more that the system gives you. Go ahead with’

your future assignments by choosing Search the Library, don't wait for your teacher

to mark your unit test before you start on the next unit’s assignments. And one more
thing. Something you know already, you don't have to do it. Just do the
assignments you don't understand already, because doing assignments you already

understand wastes time you could use learning stuff you don’t know yet. I liked

%

learning here.

(Nan wrote in my annual)

"Dear Mrs. Warner! First, I wish you all the best in this summer, I hope to see you
, next year. You are really a person who was so helpful to me, thanks for everything
you did, I will miss you. Forget me not' Love, Nan

Analysis: -

Nan preferred her Pathfinder Lab learning experience to her previous mathematics
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developed and practiced effective self-regulatéd lea{hingbe_havio‘rs. Nan eipressed r}o
difficulty in getting teacher assistance when she w#nted it and al»sc; cited the benefits of ~_
working cooperativel}: with her peers. Although she found the noise of the r6‘om : |
distracting, she evidently improved her ability to concentrate’ and was able to .l_eam ata .-

pace that changed her attitude to mathematics. o

>

I just try and concentrate, to do it without letting anything interrupt. I’'m better at
that now. They helped me too. Before I didn’t usually like to.go to school because it
was so boring. Now mathematics is my most favorite subject. Before I didn’t like
mathematics because I knew everything the teacher taught already. But now I know
more, then I try to work more. I want to catch up with regular people my age, like
they’re finished Mathematics 10, 11 already, so I want to. I want to study more. 1
want to study more mathematics. I think 1 want to finish Mathematics 12 next year. I
am going to go to summer school this summer to do Mathematics 11. '

Nan’s leaming experience in the Pathfinder Lab resulted in her choosing to take
Mathematics 11 in summer school in order to bg‘able to enroll in'Mathematics 12 in the
fall. She had ‘acquired a confidence le;lel and satisfﬁctiqn in doiﬁg mathematics that
’empowered her to voluntarily enroll and master Mathematics 11 as a summer course; a

course that would ordinarily take most students the school year to complete.

Daleen was a Grade 11 student who had recently moved to Canada. She join.ed the
class in January, started the Introductory Mathematics 11 coursepath, and finished by
June. Daleen was a motivated student; she often spent time in the Lab after school or at +
lunch doing assignments and getting instruction on new topics or corrections. She re-
enrolled in the Pathfinder Lab in the fall of 1996 to take Mathematics 11 and continues to
make good progress.

' : #
Da!een’s voice:
June : _

On a typical day in the Pathfinder class 1 would come to class, get my book and
then start to work, do the exercises, or tests I suppose. Working at my own pace is
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. easier. If1 feel like working more one day I like to be able to come in and do it. I

can decide what I'want to do, like what goals I have. I like to set my own goals. It

isn’t really hard to motivate myself; it depends on the unit. Like geometry was hard.

I didn't do it then for a couple of days. Geometry wasn’t new but it's hard, so if it

~ was something new and I didn't know how to do it, I'd go to the teacher and ask’

him. Sometimes-it was all right, sometimes it was conﬁJsing.' It helped to have the
teacher explaining it individually to me because he could spend more time with me.
There's more teachers around because you've got three teachers in the-classroom. So
if one teacher's busy you can ask somebody else. It’s no problem to ask. Like if
you're in one classroom, like a regular mathematics classroom, there's one teacher
and if she's busy, then you’re out of luck; but here the teachers are always walking
around the classroom so you can keep busy.

Sometimes when I do assignments, I skip the things I really already know. 1
look at the assignments I'm supposed to do, then I'll read the book, then go read
through the examples and see which questions I don't understand, then I'll do it
myself. If what I’ve done is wrong, then I just go up to the teacher and ask him if it's
right or wrong. When I was studying for a test or pretest, I'd’ write notes, brief
notes. It helps me to organize my thinking, I'll go over it more. 1 know if T’ve done.
enough of an asfignment when I understand it. If I understand the hard questions I
move on. | do an easy question, a hard one, another one, and then if I can do all
three, then I move on. I choose the hard ones because if I do those then I can keep
doing it, and doing it right. Learning mathematics this way is easier, it's more fun. I
don't know why, maybe because I can move at my own pace. Sometimes I don't
have enough time to do my homework for other classes because of other things that
night, 'so I'd come in here after school and I'd finish it off. I have some ﬂeX|b|hty this
way. It's less pressure, I think it's better here and I like it better.

My attitude's better. Mathematics is better here because before it was confusing,
I didn't like it. It’s less confusing because there’s more help from the teachers. And
coming here during lunchtimes and after school, the room's open more and teachers
are available more. The learning environment here is positive. You can ask people
next to you about your mathematics, and some people will come up to you and ask
you how to do things and that's good. If I say something wrong, they don't criticize
you or anything, it's positive. If you don't know how to do a question, you can just
say, "I don't know, ask somebody else." I don't mind helping other people. And 1
don’t think it’s too noisy in here, I think it helps my mathematics if 1 help other
people. I think | was able to do the whole course in just a half a year because I
worked hard; like I spent most of the time doing it, in here. It just seemed like
easier to come in. It's not like scary work or anything. It’s not scary work, like "read
pages and pages of this book and then...." Like some things I knew already so it
was like revising what 1 knew before. My attitude to mathematics is more positive
now. But before, mathematics was hard; working=in here, it's quite easy. At first
working in here was hard; then I got used to it and now I find it easier. It's just
better. I’ll probably work in here for Mathematics 11.
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In Daleen’s opinion, the learning etmronment was “posntlve” and without “scary

-

B

b2 I 14

work” She descrlbed her attltude as “better”, and mathematlcs as- “less confusing”, more
ﬁl ”, “easier” and “better” Accessmg teacher assnstanée was “no problem ' and she felt the -
individualiz4tion of this assistance afforded her more time to construct uncjerstan‘dlng in_

her learning. Clearly, her mathematics anxiety had been reduced and she had effectively

constructed mathematical meaning through her interactions with teachers, studepts and her

learning materials. The autonomy she experienced in her learning encouraged her initiative

and provided a flexibility that allowed her to interact, experiment, evaluate and develop -

-

persor\al learning strategies that were both satisfying and effective. The initiative she
demonstrated in her learning strategies was reinforced througlf the positive experiences
she described. It can be ant|c1pated that these leanung'strategles.mll positively mﬂuence
her future mathematics learning (J ohnson & Johnson, 1985) Her perception of the
learning environment, as Nan’s, positively influenced her mathemaftlcs affect, achtevement

-

and motivation.

97




-
%

"3‘% A3

‘ ’.:~A§_|fit¢ria for naturalistic inquiry (Guba & Lincol;l, 1989). It should not to be construed to be
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L " CHAPTER FIVE

Conclusions and Implications

s

These secondary level students’ perceptions of their learning of mathematics have

provided information about both traditional mathematics learning environments'and a

l computer-managed mathematics learning environment. The respective parameters of each

. T

environment generate both positive and negative perceptioris among individual students;

vy ) .

~neither environment can realistically be expected to provide a panacea to the challenge of

enabling mathematics for all (Damerow & Westbury, 1984). The elements of both the
human and phlysical environmenis are i‘nﬂuenced b§' many variables. The characteristics of v
“at-risk” learners are too widespread to apply a remedial template that will predicg success
for them (Berenson, Carter & Norwood, 1992). These studénts’ perceptions can,
.howevei,'provide teachers with a greater awareness of attributes of mathematics learning
envirbnments that generally appeal to, enable and empower adolescent students to acquire

-

a positive mathematical attitude and achieve mathematically. Certain attributes of learning

»

experiences and learning environments may strongly influence the affect that “at-risk”

‘learners derive from their schooling and apply to their future learning. >

Positive attributes of the computer-managed learning environment

Table 5.1 contains a summary of the third term PING anonymous responses that

students made to the student comments from previous interviews and PINGs, indicating
agreement, undecided, or disagreement (see Appendix B for individual responses). The 43

statements are students’ perceptions, constructed from the students’ actual language. The

tally of their results offers qualitative information in keepiﬁg with the member check
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a research q‘uestior;ingize from which quaniitative statistical conclusions afe drawn.
“Undecided”’ was not e\"“ch()'iée but was included in the tally to show where some students | |
mdlcated their mdecnslon by choosmg both ‘agree” and “disagree” or by marking the
space between the chonces The majonty of students at the time they completed this last, |
PING were facing the likelihood that they would rof finish their coursepath by the end of
June. This meant that many were facing an In Progress: for a year end mark or possibly, a
Fail. AnIn Pregres‘s mark would indicatevthat the Student had not yet finished the
curriculum requirements of the coufsepath for course credit; this ultimat—ely meant the
student had a choice to return to the Pathfinder Lab in the fall to complete the coursepath -

within the first term, accept a Fail in the course or attend summer school.

-

Table S.1 PING3 Summary of Responses

POSITIVE
1. Ilike working at my own pace. S2A 1U 22D
2. lunderstand mathematics better learning this way than I

did before 40A 1U 34D
3. I’m usually able to get help when I need it from a teacher or

tutor. STA 18D
4. 1like that we help each other and learn from other students. S4A 21D
5. Thave learhed more mathematics working at my*»wn pace. 38A 37D
6. Ilike being able to learn from more than one teacher. 48A 1U 26D
7. Learning this way helps me to focus more on my learning.  37A° 2U 36D
8. 1 try harder working at my own pace. 47A 22U 26D
9. I’m in competition with only myself now so I try harder. 47A 1U 27D
10. I'm feeling more confident about learning mathematics. 43A 1U 31D
11. We start on our own; I didn't like the way, in previous

mathematlcs classes, each mathematics class started with a

lesson by the teacher = 44A 1U 30D
12. 1 like that the computer marks my work, not a teacher. 43A 32D
13. Even though it’s sometimes hard, I enjoy learning this way. 'SOA 3U 22D

(continued)
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-14. When 1 do ‘corrections, fﬁnd the tests are easier.
15. I’'m moving faster through my path now because Ido
corrections.
16. I like the way it’s up to myself to learn, 'm mdependent
17" I'm proud of my improved scores on my mathematics tests.
18. I like not having teachers bugging you when fail a test. = -
19. Things I never understood before-are sinking in; I get
them now. : .
20. Mathematics is gettmg easier. .
21. My attitude to mathematics has changed, it's better.
22. 1 don’t just give up, I ask for help now when I need it.
23.1 learn from my mistakes now, before I didn’t.

-

24. I’ve learned how to work on my own; I apply this in other R

”

classes. -
25. 1 don’t feel pressured learning this way.
26. I’m better organized in my learning now.

INTERESTING  It's interesting how...

27. 1 learn from other students.

28. that once I understand somethmg in. mathematlcs it's easy
after that. ‘ -

29. that no one has to bug you to work, you just do.

30. that we work on computers. ~

31. that I pay more attention to learn from mistakes now.

32. I'm more aware of how I learn now.

33. even though I get less than 80% on a pre-test, I can pass the
post test without doing assignments; I just correct my

. pre-test and move on

NEGATIVES

34. Having to borrow books after school to do homework
35. Nothmg 1S negative.
36. 1 think I'm moving too slowly through my path

37. Too often I don't do enough assignments to pass my post test.

38. It's too easy for me to get distracted and not work

39. The room is too noisy.

40. 1 repeat too many: post tests.

41. I socialize (talk) too much.

421 find it harder to get myself to work in the Pathﬂnder
Mathematics.

43, )Norking out of more than one textbook.

»

52A

58A
33A
45A

. 65A

55A
52A

55A
40A

47A

61A

61A
66A
S0A,

'SSA

62A

45A
20A
53A

52A

41A
38A
35A
23A

33A
49A

33A
48A
S4A

4D |

U 26D
- 21D
3U 20D
U 16D |
4U 38D
U 29D
3U D |
1U
2U 21D
IU 19D
3U 32D
U 27D
2U 12D
14D
oD
25D
20D
U 12D
2U 28D
11U 54D
.,22D |
20 41D
3U 31D
3U 34D
2U 38D
U . SID
2U 40D
26D

23D |

19D | .
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_The computer-managed 1nstruct10nal env1ronment enabléd a ge@ér(learmng

" * - B

env1ronment Dill & Haberman 1995) in that students expenenced cooperative I

. interactions with one anéther in the;lr leammg and teachers modeled‘a less authoritarian EO

»
N e~

—and more learning Jacilitating role in the classroom. Positive perceptions of the students’.
lnteractlons affirmed that many students expenenced a cooperatzve learmng env1ronment

' (statements 4,22, 27, 29). The self-paced and computer-managed attributes of the

t 1

'learmng enwromnent ameliorated the impact of absenteeism and prov1ded a degree of

privacy that reduced the competitive aspects (statement 9) and visibility of students’.

achlevement to thelr peers (statements 12, 18). Jean’s second term PING states:

, The new _system makes me feel that I'can do the material. It gives me many
opportumtres to learn the material. It gives me privacy, to work without anyone
?g_me Pm stupld or that I'm not able to do my work. (Jean, PING2) .

y The degree Qf s’tudent autonomy within the tearnmg erfivironment allowed teachers

to positiveiy and personally mediate both instruction-and interaction with students. One :

.‘ student remarked, “The interesting thing about thts Pathfinder class is that the teachers are

more nicer than the teachersin the real classes” (Student #13, PING3). Mountview A )
‘teachers are very caring, genuine, “nice” people and professional'colleagues. Whereas |

don’t underestimate the “nice” qualities of any of my colleaéues, I believe that the learning

environment in the Pathfinder Lab predisposed teachers to more opportunities for positive

interactions with students. Pathfinder Lab teachers were more able to:
avoid patterns that are characteristic of violent environments: an authoritarian and
directive approach in which the teacher overpowers the student. Thoughtlessly
authoritarian responses do not relieve the fedr, distrust, verbal threats, and physical
pain many children bring to school, conditions that interfere with learning. (Dill &
Haberman, 1995, p. 70). .. . -

s

The interviewed students each made comments affirming the facilitative role teachers

- played in the Pathfinder Lab. (
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! ﬁ This research helped me to apprecrate that students wrth absenteelsm problems
generally have-sundry other problems in their lives. In each of my prewous year's

mathematics classes, I witnessed a few indi’vidual'students who would mjss a few classes,' .
return for a few, fall further behind,-give up on the Current,topic, struggle hopelessly with

PO

future topics and then attend only enough classes to avoid expulsion from the school. ét
that point, they were no loriger leaminé rﬁ”athehatics; they were developing a negative -
affect and reinforcing the self-handicagp?ng behaviors aimed at protecting their self-wc%th
(Covington, 1984; Nicholls, lé84b). F&r many, the issue was not their cognitive ability to clo
mathernatics agﬁluch as thei; aﬁggive and metacognitive inabilit); to successfully manczge
both the personal experiences their lives delivered them and the various cognitive, )

metacognitive and affective demands from their other courses and schooling experience..
. e a -

Cassy, Penny and Billy exemplified this issue. As Zimiles (1981) concludes:
Psychologists encounter so much difficulty in simply identifying and measuring the *
basic parameters of affect and cognition that it seems impossible for them to explore
_Ppeggluctively the interrelation between two such largely unknown quantities. And yet
it may be that the interactionistic properties of these entities are among their basic
deﬁmng traits and that a thorough understanding of each cannot be achieved
without dealing with their mterre)latlon[ltahcs added].( p.62) '

Mathematics educators need to respect these “interactionistic properties” and approach
" students’ mathematics learmng challenges from a ﬂexlble and holistic perspective in order -
to oﬂ’er mathematics for all (Damerow & Westbury 1984 De Corte 1995). lndeed we
_need to even search beyond the social-contextual variables, such as task features, setting
conditions, metacognitive knowledge and skill that affect SRL (self-regulated leaming)
behaviors. We need means to address students’ underlying sense of self-efficacy and '
personal agency (Zimmerman, 1995).
The computer-managed leaming' technology offered a degree of flexibility to

aspects of the learning experiénc'e and environment that may not be as ayailable in the

. 102




»

typical mathematics classroom. Thé ability ta"creaie customized coqrse;?aths rﬁeant‘
students could be acquiring the same course crellit but completing elemenﬁt&s of different
coursepat.hs that addressed their specific Ieamin:g needs. The ﬂexibilgty of the system was
also evident in enabling course designation changefthroughout the );ear. This year, with a
mix of both academic and modified mathematics course students enrolled in the Lab,
students‘such as Adam evidenced the acceleration potential offered by this typé of Ieamihg
enviro;lment. After completing Mathematics 10 in four months with 93%, Adam intends
to finish Mathematics 11 by §ear-end. Adam received the top mark in the school on the
recent Mathematics 11 crdssjgrade examination. Other exarriples of the benefits of the
course designation flexibility include, changing Kelly’s Mathematics 10 course enrollment
mid-year to Introductory Mathematics 11, which enabled he}r to receive a graduation_ level
mathematics course credit; and when by the end of term two it became evident some other
Grade 12 students were unlikely to complete Introductory Mathematics ]‘i , cou.rsepath
revisions enabled them to acquire Mathematics 11A credit. This degree of flexibility meant
students needn’t waste a year by failing a course; they could still receive a mathematics
course credit-for the year, which for some students made the diﬁ‘erencé in graduating and
not graduating from Grade 12.

| The self-paced parameter of the computer-managed leafning enyironment offered
students autonomy and flexibility in managing their own léaming, and ;ncouraged them to
develop effective SRL behaviors (staiements 1, 13, 16). '"i"o progress through their
coursepath it was necessary for them to make decisions about which assignments they
would do, how much of an assignment they would do, when and from whom they would
seek assistance, whether assignments or another test would be the most appropriate next
task, and what they would do for homework. Students may make these same choices in
typical mathematics classrooms, but fn the Pathfinder Lab these decisions were

acknowledged to be the student’s responsibility, not the teacher’s. Whereas statements 14,
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22, 23, 24, 31 and 32 and students PINGs generally evrdenced students’ rnpreased
awareness of effectrve SRL behavrors thxs awareness did m)t necessanly er?sure sufﬁcrent
motrvatr& or control of these behaviors to manage therr learmng effectrvel,y (Zimmerman,

an
1995) Although almost 71% of students felt they were’moVrng too slowlfthroUgh their

coursepath (‘statement 36) over/{Z% agreed with statement 33 “It’s mterestmg lrow even

, ’though I get less than 80% on : a pre—test I can pass the post test without doin

assignments; | jUSt oft t'my pre-test and move on.” Their.concern regardmg their slow

_pace of progress evrdéntly did not empower ‘sufficient motrvatron to overcome their

f

aversion tg doing assrgnments Having reviewed mans low—achievmg students binders

showing only tests and few if any assignments completed, it is evident that I need to create

coursepaths for this work-avoiding type of student (stﬂatements 37, 42) that specify
obligatory introductory assignmentsf@ompletedbefore pre-tests. \Although this
would reduc‘le.the autonomy in the learning environment for these parti;cular students,, it
would enaBlé them to experience more productive learning behaviors while maintaining a
self-paced element in their learning. | | |

’ Absenteejsm was an;ongoing problemj'ln the Pathfinder Lab, and continues to be.
Absenteeism slows a student’s pace of coursepath progress. The ramifications of
absenteeism in the compu_ter-managed learning envi'ronment, however, may be less
personally destructive to students’ self-esteem and achievement potential, in as much as

AS

whenever students do attend class they carry on learning from the point at which they left
» - .

it. Tl? issue of feeling everyone in the class has left you hopelessly behind after a periodaof
absence is somewhat diminished. Ironically, this fact may also have contributed to
absenteeism as some students who were prone to “skipping” classes evidently perceived
the Pathfinder Lab to be the class they could skip with the least negative consequences.
Each of the interviewed students elaborated on how the quality of mathematics

learning derived from the self-paced system and interactions with their peers had
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significantly improved their mathematical understanding. Two-thirds, or more, of the
students agreed with statements 1, 3, 4, 13, 17, 19, 22, 25, 28, and 30 which suggests that
this learning environment positively influenced not only their understanding but also their

attitude to learning mathematics.

~ 1. I like working at my own pace. ‘ 52A 1U 22D
3. I'm usually able to get help when I need it from a teacher or
tutor. _ - 57A 18D
4. 1 like that we help each other and learn from other students. 54A 21D
13. Even though it’s sometimes hard, I enjoy learning this way. S0A 3U 22D
17. I’m proud of my improved scores on my mathematics tests. S54A 21D
19. Things I never understood before are sinking in; I get
them now. . * 58A 1U 16D
22. 1 don’t just give up, I ask for help now when I need it. 65A 3U 7D’
25. I don’t feel pressured learning this way. 55A 1U 19D

It's interesting how...
28. that once I understand something in mathematics, it's easy
after that. , 61A 2U 12D

30. that we work on computers. ‘ . "~ 66A 9D
Of the 40 st,udents that agreed with statement 2, “I understand mathematics better learning
this way than I did before,” 37 of ’thése students also agreed with statement 19, “Things I
never understood before are sinking in; I get them now.” At the end of first term, Sara ’

)
wrote:

[ understand way more than 1 did last year. It’s interesting the way I started to
understand things much more quickly because I never did before. Nothing has been
negative. (Sara, PING1)

My teaching experiences at Mountview Secon’dary have led me to believe that the
greatest impediment to learning success among “at-risk” students dé:rives from their
personal envifonment and a self-esteem protecting veneer of aﬁathy‘and belief that they
“can’t do mathematics”. A few appear to have no desire of interes‘t in learning ‘

mathematics. Their discouragement is evident in their inability to initiate a constructive

means to address the confusion, frustration and failure they have experienced learning

oy
e
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mathematics. Jenna, who had failed in my Mathematics 9 class the previous year, wrote in

her first PING:

What is interesting is how much I concentrate on my work, unlike before. Now I
make an effort to finish my assignments. My attitude towards doing my work has
changed as well, I don’t just leave it or grve up. I ask for help if I don’t understand.
(Jenna, PINGI) =

Regardless of the type of mathematics learning environment we offer students, a
cor\tinuing challenge for »tegehers is to maintain a student’s positive attitude when it dees '
improve. Despite }eﬁne"slawareness of an improved attitude and interest in her work in
mathematics, other interests and issue§ in Jenna’s life disabled her improved attitude over
several months and she transferred out: of the school the following year. Neither teachers,

nor learning environments, can succes'sﬁ.zﬂ“y mediate all the issues that come to bear on

students’ learning.

Perhaps the most significant outcome in this study, was that over 86% agreed with

statement 22, “I don’t just give up, I ask for help now when I need it.” To provide a
learning environment that offered these “at-risk” students even some experience of the
initiative and metacognitive skills that enable both learning satisfaction and mathematics
achievement-(statements 3, 7, 8, 9, 10, 13, 14, 16, 17, 19, 20, 21, 22, 23, 24, 26, 27, 28,
29, 31, 32) ‘oﬁ'ered me great professional satisfaction. These thinking skills and attitudes
are life skills that they can constructively apply in all their future learning (statement 24).
That over 26% of the responses were positive to statement 35, “Nothing is negative”,
suggests this environment offered such a different affect for leamin\g mathiematics, that
these students’ learning satisfaction enabled them to overlook many negative elements that

were a part of the learning environment.
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Negative perceptions of the computer-managed learning environment
’ Seventy-two percent ihdicated they disagreed with “Nothing is negative”. Indeed,
a few students felt “everything” was negative and their goal was to get out of the class -
(Students #15, #31, #49, #71, PING3). Remarks by these students indicated they wanted a
single grade clzflssroom with one teacher providing instruction from one textbook; the
more typical mathematics classroom. Negative perceptions in the environment focused Qn
the noise level, multi-age groupings, slow coursepath progress and the availability of
instruction and text books. |
The noise level in the Pathfinder Lab perhaps was an inevitable outcome of the
combination of: |
o the large number of students enrolled, forty pn::r block,
e the seating.of sIX students.at each table,
e the movement of students to and from computers, the monitor’s desk by the Pathfinder
Library and the teachers’ desk and testing area, and
e the constant necessity for instructional intefactions ambng students and teachers.

Although both students’ PINGs and interviews attributed improvedv lpathemaiical
understanding to these peer interactions, the socia’ll inferactions were too easily masked
pnder the veil of mathématical meaning-constructing interaction with peers; this enabled
too many students to waste too much learning time (statements 38, 39, 41). Ria stated in
the Negatives section of PING2: “I tend to be late sonieiimes so I have to work on that. l‘ |
also waste iime during class sometimes and talk too mucH.” Although I appreciate the
value of Ria récogniz,'mg her behaviors that impaired her progress, my percepiion of Ria’s
learning experience would change her “sometimes” to chronically. Angela was another of
several students who also expressed an awareness of their inappropriate be'havibrs in the
room: “I should start doing more work instead of: horsing around” (Angela, PING2). Out

of 53 students who agreed with the negative statement, 36, “I think I’'m moving too slowly
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through my path”, 47 agreed to, or were undecided, about one or more of the following

statements:
38. It's too easy for me to get distracted and not work. 41A 3U 31D
39. The room is too noisy. 33A 3U 34D
41. I socialize (talk) too much. u 23A 1U 51D

A total of twelve agreed with all three (see Appendix B). This year, a reduced enrollment
in the room (33), a lower pupil teacher ratio and fewer students per table have enabled the
provision of both quiet study areas and instructional interaction areas. The learning
environment now includes tables, individual desks and study carrels. The choice of seating
offers areas for both interaction and individual study and enables staff to more eﬂ‘ectively ‘
monitor the needs of easily distracted students. |
" Throughout the year a number of students remarked that the multi-age groupings

and disruptive students were the negative elements in their learning experience. The
complainants, however, were also often seen to be the perpetrators. Being able to attribute
negative attributes to others or the learning environment, proVided poorly motivated or
disruptive students with sufficient means to justify their poor progress to themselves and
thus avoid personal accountability for their learning. Just as Dino had said that in his
previous mathematics classes he would blame the teacher for his poor progress, poorly
: ‘j""'-progressing or disruptive students in the Pathfinder Lab could blame their poor progress

on the- norsy and crowded room, not enough teachers and the mixed age groupings.

Obv10u9ily§

accountablhty isdacking i in each It 1s noteworthy that Dmo s comments about his
A

Pathfind Lalf]earmng expenence indicated he had become aware of his teacher-blaming’

& lg,_; f <
attnbuﬁon pattern that negated personal accountablhty in his previous mathematrcs

classes. The posmve and cooperatlve aﬂ'ect afforded the learning envnronment by the ] peer

. i;',~' -

interactions, whether mathematlcal socral or a blend of both however, should not be
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underestimated; 72% (54) agreed with statement 4, “I like that we help each other and
learn from other students” ’
Textbooks and other learning materials were‘available only from the Pathﬁnder . .
Library located within the room. As materials had to be returned at the end of each block,
or each morning if borrowed overnight, this prever;ted the learning materials from being |
adequately available to students to complete sufficient homework to enable reasonable
" coursepath progresé. Students resented and wasted time lining up for textbooks and
answer books. Negative statements 34 (60% agree) and 43 (65%' agree), and comments
such as, “I really hate having to\cc{me all the way up to third floor to borrow books to do
homework” (Student #45, PING3), and “I hate having to carry heavy books home for
homework™ (Student #33, PING3) indicate these were common perceptions. The
textbook policy w'as.inapp'ropriate. This year, I have been able to secure more copies of
frequently used textbook's and signed them out to students on long term loan. To
encourage mofe homework completion, students now also take their binders home
between classes instead of storing them in the drawers in the room to prevent loss. Both
-these changes have reduced the amount of movement of students within the room and the
consequent noise. Occasionally students have “lost” their binders. Some have lost them in

1

transit, others have had school bags stolen or their lockers broken int'o. Denying a student
30% of his term mark for his “lost” or “stolen” binder seemed somewhat unj;st; thus a
subjectively based alternative mark was assigned in these cases. It was neither feasible nor
possible to distinguish and address the differences between actually lost or stolen, and
conveniently disposed of, binders.

A lack of homework and assignment completion contributed to students’ slow
coursepath progress. It had been hoped that self-paced computer-managed instruction
would ameliorate the consequenc;es of ihe absenteeism and non-completipn of homework

that were characteristic of some of our Mountview Secondary students. Billy, Dino,
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7 Allisbn, Penﬁy, and Steve did little or no homework each week..*T_hey each demqnstrat_ed~ |
this common attribute that impaired student achievement iﬁ regular rhathemétic; .
classrooms and slowed student 'prégress through their coursepath in the Pathfinder Lal;.b T
They and others would avoid doing assignments, inputting to the computer system fhat
aésignmenfs had been completed when they had not, in order to get the next test on the
previously failed objective. Almost 83% responded positively to statement, “Even though
1 get less than 80% on a pre-test, I can pass}ﬁe post test without doing assigﬁments; T just
correct my pre-test and move on. (statement 33)’

- Completing corrections and analyzing errors on a failed test was a productive and
encouraged learning behavior. Students were frequently reminded that analyzing their
errors would develop their thinking skills and their mathematics skills. They also knew that
another test on the same objective would follow a failed test, and the séme question could‘
possibly occur on a subsequent test. The practice of only completing corrections and few
if any assignments (statement 33) however, preventgd students from accessing the
meaning-constructing instmctional opportunities in the assjgnments. SLllly wrote, “It is
interesting to use computers in mathematics. It is so enjoyable for lazy students” (Sully,
PING?2). In marking students’ binders I would check for completed ;sSignments between
failed tests. Some students would dispose of their failed tests and only keep their passed
tests to avoid having to account fér not completing assignments. Having only passed tests
. in their binder would be the justifiable reason that no assignments would have been
completed between tests. These students appeared to be more interested in “beating the
system” than learning mathematics. Whether this “work-avoidance” was a personal
predisposition, an affective response to the computer-managed system or an entrenched
affective response to learning mathematics was unclear. Because students who
demonstrated these behaviors were all chronic low-achievers, I would suggest that an
affect of habitually attributing their low achievement elsewhere than themselves was a self-

110




esteem protective mechanism deﬁved from their previous culturdl and learning
experiences. |

» .

The qualitative nature of this study provided evidence that instructional quality was
significantly influenced by the attributes of the Kdiﬁ‘erent- coursepaths and the individual
stude;nts. The coursepaths differed in their method of content presentation and students
differed significantly in their motivation and ability to initiate instructional interactions.

The Introductory Mathematics 11 coursepath,-which had been develobed by the Belmor}t
Learning Centre, gave thorough introductory assignments prior to the pre-tests in a umt
Different assignments then followed for any failed outcomes on the pre-test. The
introductory’assignments, the teacher-administered unit tgesté, and the fact that most
assignments came from only one textbook and consumable learning resources, were
significant differences between the Introductory Mathematvics 11 coursepath and the
Pathfinder Learning Systems Mentor Mathematics 8, 9, and 10 coursepaths.

The Pathfinder Leaming Systems Mentor Mathematics 8, 9 and 10 coursepaths
introduced students to a new mathematics topic via a pre-test. A pedagogical justification
for this is that it offers students a sequential review of prerequisite content knowledge émd
precludes students’ wasting learning time on completing assignments they already
understand. If, however, after completing the assignments designated by failed outcomes
on the pre-test, students then failed the post-test, they could be then given the same
asSignments they had completed after the failed pre-test. This could be very discouraging
for students: “I’'m not really learning anything because the computer keeps on giving me
the same work over and over again” (Mina, PING1). Fhe Introductory Mathematics 11
coursepath’s method of giving students an introductory assignment before a pre-test, and
different assignments thereafter was possibly less discouraging to students.

As the computer system cannot distinguish a careless or typographical error from a

knowledge error, students needed to ask teachers for answer keys to compare them with
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their score report 'responses and determine the chatacter of their errors. Altheug'h most | .

~ students now practice this analysis of their errors with answer keys it was the case last
year that few students bothered to request!%swer keys or were aware that they could
request them. Staff and students gradually became aware of the need to request answer

- keys because alternative answers, that the system had marked wrong, would be brought.to
staff’s attention during students’ corrections of their tests. A spacing error such as 8 /x”
instead of “8/x” should not obligate a student to a series of assignments. That some -
students wguld«repeat,edly get the same assignments from the system Without seeking help .
from a teacher is a testimony to the vahdlty of Graham and Barker’s (1990) and
Karabenick and Knapp’s (,lQ&&}ﬁnngs that help-seeking behaviors lmply low ability to
peers and are practlced leZst by those who most need them.

Test results.ﬁom Pathﬂnder pre-tests and post-tests, and the coursepath unit tests,

VP

a'cqunred;a‘ powerful’influence on the students experiences and behavior in the Lab. There
was agﬁd%siderable incentive for students to score more than 79% on the pre-tests because
the;éénew that the system would then move them ahead through the whole section of
outcomes under the test objective, and they would then not need to write a subsequent
post-test on the objective. Because of this potential to be directed to fewer assignments if
the pre-test was passed, the Introductory Mathematics 11 coursepath’s method of content
presentation, with introductory assignments prior to pre-tests, gave students more
incentive to thoroughly understand and complete their introductory assignments before
writing the pre-test. Students on the Mathematics 8, 9 or 10 coursepaths are now |
encouraged to get the outcome assignments from the Search the Library menu on the
computer system and see me for instruction or direction to software tutorials or videos
when they receive a pre-test on a topic entirely new to them. This requires them to

~ :
evaluate choices m directing their own learning and enables them to have more

understanding of a new topic before completing the pre-test. As they are now also
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encouraged to get answer keys by showing me their test’s score report> I can see ﬁ'om the
, scoring what outcomes are not 'yet mastered and either provide immediate mstruct10n or.
direct the studen; to alternate learning resources.

Students’ responses to failed tests differed. It required strong self-regulated
learning behaviors and a relatively mature attitude to learning to accept that a failed test
‘Was an expedi'ent or niotivating means to direct the course of one’s learning. Two different -
approaches to the computer system by students became evident as the ﬁrst ygar
progressed Some students clearly evidenced a positive aﬂ‘ect and sngiuﬁcant progress in
their self-regulated learning behaviors in relation to their learning experiences in the
Pathﬁn;ier Lab (statements 1-10,.’13-17, 19-32). They would refléct on their learning
strategies, undertake and analyze corrections, review or do assignments, and seek
instruction from teacher:, monitors or eeers. Others, although they generally liked the self-
paced qualities of the program and lack of pressure =(s‘tatementsl, 25), perceived it
negative that “you have to teach yourself and constantly ask for help; there’s no teacher to
_teach you the lesson (Delia, PING2) Many students were evidently accustomed to a
more passive mvolvement in the typical mathematl_cs classroom: a passive involvement
that exposed their mabllltles less visibly thap they perceived the help seeking behayviors
3 inherent to successful learnifg in the Pathﬁnder Lab would. '

Whereas the attributes of the Pathfinder Lab leamingéfexpeﬁience‘demanded
initiative and self-regulated learning from st(xdents the direction this Jook varied. 1 would
estimate that the majority of students would, to some degree, attempt to mampulam the

system by asking friends for answers and assistance: the line between mathematlcal

meaning-constructing interactions and cheating was blurred. After repeatedly failing tests
o -~

=

on the same objective, a student could have accessed all the objecti\;e’s test items from the
test bank. I am aware of at least two students who would intentionally fai} their tests and
then set about getting the correct answers to all the objective’s test items. Evidently their -
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goal was jusf to “pass tests”. It was as if they had accepted that they couldn’t Vor weuldn’t .
learn mathematics; and they generally were not mo{iVated, co:nfonable or co;lﬁderit
enough to seek instructien from teachers (Graham & Barker, 1990; Karabenick & -Knap_p,‘
1988). Being able to maneuver their way through the ‘Pathﬁnder tests, their percetved
challenge then v\;as to somehow pass the teachers’ unit tests. . |
Failing grades on the unit tests helped to expose students manipula;ing the sjrstem.
When I had-been ill and consequently absent from schoal, there were thefts from the ﬂ
loekable file drawers where the unit tests were kept. Student informants and minor
changes in the tests helped to expose three students who were in possession of stolen tests
and had cheated. Desr;ite a concerted effort by Mountview Secondary staff and abundant .
locks to the foorﬁs, cabinets, teachers’ desks and file drawers, I have come to accept that
nothing is secure in the room. For an indeterminate number of students, cheating was

perceived to be a plausible route to success.

Differentiating elements of the computer-managed learning environment '

The In Progress mark was uged on June report cards to give students additional

: s e : : : . '
time to complete their coursepath. Whereas the proposed introduction of this letter grade

_ has been a source of concern among my colleagues and is considered somewhat

unmanageable in the context of the typical September through June mathematics eourse, it
was & necessity in the Pathfinder Lab to allow its self-paced format credibility. An In
Progress, had to be changed to a final mark by the first term reporting period (mid-
November) of the following school year. Of the 107 students enrolled in my four blocks at
the end of June, 48 passed, 24 failed; and 35 received an In Progress. Of those receiving

an In Progress, 22 passed, 4 failed, 7 did not return to the school and 2 paSSed in summer.
school. One advantage for the students whose In \Progress marks became a Fail in
November was that they would not start their mathematics course over agein; they
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continued on their coursepath from where they we;e‘at term end andkéceive creditas
soon as their éourscpath credit requirements are completed. They may thus start a new |
mathematics course mid-year ”in the Lab. This year, a few well motivated and capable
students have completed the entire academic Mathematics 10 coursepath fn approximately
4 months and appear likely to complete M‘athemha}tics 11 before the end of June. The self-
paced course delivery is well appreciated by students needing time blocks for other
courses b;foré graduation, and bjESI?é_Eudents who may be held back or experience
difficulty managing the language in regular mathematics classes. Having a reduced
enrollment cap of 33 students per block in the Lab this year, 20 of whom are enrolled.in
mathematics courses, and a mix of students on both acad-emic mathematics courses and
modified mathematics.courses has significantly changea the culture of the room and
reduced the noise level. Although there aré stud‘ents with behavior problems, serious -
learning difficulties, and mental handicaps enrolled in the Lab, positive learping behaviors
N ‘lgl‘re being modeled by students in both academic and m(;diﬂed course streams.
8 - Computer-managed instruction is still ix; its infancy. What curriculum is hanaged,
F how it is managed, and the availability of technical support, make significant differences
* ifi student outcomes and perceptioné. iEighty-eight percent of students found using

yc'omputers interesting (statement 30). Technology break-downs, however, have a strong

negative eﬂ‘ec’t on learning:

1 don’t really like the fact that we barely get help from the teachers because they re
too busy ﬁxmg things. (Octavia, PING1) \

The first month, was kind of wasteful, because we didn’t do much that pertains to
our course right now. Now it’s straightened out. The computer system always
breaks down! (Allison, PING1)

Although I appreciated the opportunities to be able to modify the coursepaths in .
the system we used, I had difficulty finding B time to do it despite very long days on the

job. The totally text-oriented learning in many of the coursepath assignments became
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boring‘for some students (mnts #20, #49, PINGj). I see a need and look forward to v,
_creating shorter coursepaths, that use fewer textbooks, with more prior to pre-test -
introduCtory assignments based on comouter.-aided instruction, video, interactive and
instructor provided elements. A computer-managed instructional system must include this
element of instructor control of the curriculum and technology to provide instruction “

,

responsive to individual learner’s needs.

Implications for mathematics learning environments

The student perceived attributes of the Ieaming experiences and ieaming
environment exposed in this study suggest that satisfying and effective mathematics
learning enviromnents should provide: ‘

1. a student-oerceived degree of student autonomy,
2. -ample opportunities for cooperative, mean;ng-constmcting peer interactions,

3. facilitative rather than authoritative instructor roles,

4. a pupil-teacher ratno physlcal space and furnishings that facilitate both interaction and

5

quiet study

" 5. curriculum and student self-evaluation tools that encourage growth in self-regulated
»Jeaming behaviors,

6. a systematic, feasible and reliable means to monitor and address stud%nt progress, and
7. weII-supported, functionald and flexible computer'technology.

-~ A computer-managed mstructlonal environment within a regular secondary school
setting can prov1de an effective aIternat:ve learning envnronment for some students to
learn mathematics. Many “at-risk™ students may bring into the mathematics classroom
their own negative affect from previous mathematics leannng experiences, family and

“cultural values; educators must seek t® provide mathematics learning experiences and
environments to counteract this. Although this particular computer-managed instructional
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envi}onment did not ensure success or éppeal for all “at-risk” learners in its inaugur_al year,
it did provide a geintlér, more cooperative environment that enabled many students to take
the time to-construct an understanding of mathematical concepts that had previously been |
beyon.d them, change the affect they brought to their mathematics learning and become

more aware of their own effective and ineffective learning behaviors.

e

117



Pt

REFERENCES

=

Alexander, P. A. (1995). Superimposing a situation-specific and domain-specific
perspective on an account of self-regulated learnmg Educational Psychologist, 30(4)
189-193. ~

. Allison, E. (1975). Self-paced instruction: a review. The Journal of Economic Education, -
7(1), 5-12. | | L

Ames, C. (1978). Children’s achievement attributions and self-reinforcement: Effects of
self-concept and competitive reward structure. Journal of Educational Psychology, 70,
345-355. |

Ames, C. (1981). Competitive versus cooperative reward structures: The influence of
individual and group performance factors on achievement attribution and aﬁ‘ect
American Educational Research, 18, 273-287.

Askar, P, Yavuz, H., & Koksal, M. (1992). Students’ perceptions of cqmputér assisted
instruction environment and their attitudes toward computer-assisted learning.
Educational Research, 34(2), 133-139. ¢

Berenson, S B, Ca , G., & Norwood, K. S. (1992). The at-risk student in college
developmental algebra. School Science, 92(2), 55-58.

Berliner, D. C. (1989). Furthering our understanding of motivation and environments. In
R. E. Ames & C. Ames. Research on motivation in education. Volume 3: Goals and
cognition (pp.317-342). San Diego, CA: Academic Press.

Biber, B. (1981). TheAevolution of the developmental-interaction view. nE K. Shapiro &
E. Weber. Cognitive and Affective Growth (pp. 9-30). Hillsdale, NJ: Lawrence ;
Erlbaum. &

Bloom, B. (Ed.). (1956). Taxonomy of educational objectives. Handbook I: Cognitive
domain. Handbook I1: Affective domain. New York, NY: David McKay.

Blum-Anderson, J. (1992). Increasing enrollment in higher-level mathematics classes
through the affective domain. School Science and Mathematics, 92(8), 433-436.

Boblin, S. L, & Gibson B. (1986). Computer managed instruction at the University of

Alberta Hospztals Schools of Nursing. Unpubhshed master’s thesis project report, .
University of Alberta Edmonton ‘ R

118



Boekaerts, M. (1995). Self-regulated leami?g: Bridgirg the gap bétween metacognitive
and metamotivation theories. Educational Psychologist, 30(4), 195-200.
“ . V A . -
Bower, G.H. & Cohen, P. R. (1982). Emotional influences in memory and thinking; data
~ and theory. In M. S. Clark & S.T. Fiske (Eds.), Aﬂect and Cognition (pp. 291-331),
Hillsdale, NJ: Lawrence Erlbaum.

Brophy, J. (1981). Teacher praise: A functional analysns Review of Educatlonal Research,
51, 5-32. o

Buck, M.P. (1995). The Traditional Model of Public Schooling. The Problem ‘of Post-
Secondary Schooling, Educational Technology Alternatives. Effective Electronic
Instructional Systems -- An Illusive Goal?.
http://www.camosun.bc.ca/~buck/current.htm

Burns, M. (1994). Arithmetic: The Last Holdout. Phi Delta Kappan, Feb., 471-476.

" Clariana, R. B. (1993). The motivational effect of ddvisement on attendance and
achievement in computer based instruction. Journal of € gmputer-Based Instruction.
20(2), 47-51.

Commission on Standards for School Mathematics. (1989). Curriculum and evaluation
standards for school mathematics. Reston, VA: National Council of Teachers of
Mathematics.

- Corno, L., & Rohrkemper, M. M. (1985). The intrinsic motivation to learn in classrooms.
InR. E. Ames & C. Ames, Research on motivation in education. Volume 2:The
Classroom Milieu (pp. 53-90). Orlando: Academic Press.

Covington, M. V. (1984). he motive for selfz-worth. In R. E. Ames & C. Ames, Research
on motivation in education. Volume 1: Student motivation (pp. 78-113). Orlando,
Florida: Academic Press.

Damerow, P. & Westbury, 1. (1984). Conclusions drawn from the experiences of the new
Mathematics movement. In P. Damerow, et al. (Eds.) Mathematics for all. Science
and Technology Education, Document Series No. 20 (pp. 22-25). Paris: UNESCO.

DeBono, E. (1985). deBono's Thinking Course. Oxford: Facts on File..

DeCorte, E. (1995). Fosten'hg cognitive growth: a perspective from research on
mathematics learning and instruction. Educational psychologist, 30(1), 37-46.

Dill, V S., & Haberman, M. (1995). Building a Gentler School. Educational Leadership,
52(5), 69-71.

-

119



[

Dmkmeyer D, & Losconcy, L. (1986) 771€Encouragement }ook Englewood Cliffs, NJ:

; .
\

Prentice Hall

Eccles,J. S. & Mldgley, C. (1989).; Stage-envnronment fit: developmentally appropriate
classrooms for young adolesce ts. In R. E. Ames & C. Ames. Research on motivation

in education. Volume 3: Goals/and cognition (pp.139- 186) San Diego, CA: Academic

P
ress. \ , ’ /
Fahy, P. (1985). Introdu&mg ma'lvlduallzatlon with computer managed learnmg An
example from adult basic eﬂucatzon Edmonton, AB: Alberta Vocational Centre.

(ERIC Document ED260258)

Fahy, P. (1987). PLATO cOmputer managed learning report. Summative evaluation of
PLATO computer managed learning in the nursing assistant program. Edmonton, AB:

Alberta Vocational Centre (ERIC Document ED283043)

Feuerstein, R, Rand/Y Hoffman, M. B., & Miller, R. (1980). Instrumental Enrichment:
An mterventzon program Jor cognitive mod ifiability. Baltimore: University Park Press.

‘Francis, M. L. (l/ 990). CCP: A Diagnostic / Prescriptive Approach to Remediation for
“At Risk” Students. (ERIC Document ED330645)
Freisen, V’R (1991) 4 criiique of computer-managed instruction in the light of key
principles of adult education. Burnaby, B.C.: Simon Fraser University.

-

Grahéin, S., & Barker, G. P. (1990). The down side of help: an attributional-
developmental analysis of helping behavior as a low-ability cue. Journal of Educational

/" Psychology,. 82(1), 7-14.
Grouws, D. A. (1992) Handbook of Research on Mathematics Teaching and Learning.

Toronto: Macmillan.
Grouws, D. A, & Cramer, K. (1989). Teaching practices and student affect in problem-
solving lessons of select junior high Mathematics teachers. In D.B. McLeod & V. M.
Adams (Eds.), Affect and Mathematical Problem Solving (pp. 149-161). New York:

Springer-Verlag. -
Guba, E. G, & Lincoln;\‘.’S.’ (1989). Fourth Generation Research. Newbury Park, CA

Sage. X
Guthrie, H. (1987). Computer Managed Learning— A Monograph. TAFE National
Centre for Research and Development Payneham (Australida). (ERIC Document

ED304106)
120



g

Hadfield, O. D., Martin, J. V., & Wooden, S. (1992). Mathematics anxiety and learning

~ style of the Navajo middle school student. School Science and Mathematzcs 92(4)
171-176.

Hart, L. E. (1989). Describing the affective domain: saying what we mean. InD. B. ,
McLeod & V. M. Adams (Eds ), Affect and Mathematzcal Problem Solving (pp. 245-
258) New York: Spnnger-Verlag

Haywood, H. C. (1987). A mediational teaching style. The Thinking Teacher, 4(1), 1-6.

Isen, A M., Means, B., Patrick, R., & Nowicki, G. (1982). Some factors influencing
decision-making strategy and risk-taking. In M. S. Clark & S.T. Fiske (Eds.), Affect
and Cognition (pp. 243-262). Hillsdale, NJ: Lawrence Erlbaum.

‘Izard, C. E., with Wehmer, G.JM., Livsey, W. J., & Jennings, J. R. (1965). Affect,
awareness, and performance. In S. S. Tomkins & C. E. Izard (Eds.), Affect, Cognition
& Personality (pp. 2-41). New York, NY: Springer.

Izard, C. E. (1982). Comments on emotion and cognition: can there be a working
relationship?. In M. S. Clark & S.T. Fiske (Eds.), Affect and Cognition (pp. 229-242).
Hillsdale, NJ: Lawrence Erlbaum.

Jessup, L. M., Egbert, J. L., & Cohnolly, T. (1996). Understanding computer-supported
group work: the effects of interaction frequency on group process and outcome.
Journal of Research on Computing Education. 28(2), 190-208.

Johnson, D. W., & Johnson, R. T. ( 1985). Motivational processes in cooperative,
competitive and individualistic learning situations. In R. E. Ames & C. Ames, Research
on motivation in education. Volume 2:The Classroom Milieu (pp. 249-286). Orlando:
Academic Press.

Jones, R. L. (1974). Student views of special placement and their own special classes: a
clarification. Fxceptional Children, 41(1), 22-29.

Kaput, James J. (1989). Information technologies and affect in Mathematical experience.
InD. B. McLeod & V. M. Adams (Eds.), Affect and Mathematical Problem Solving
(pp. 89-103). New York: Springer-Verlag.

Karabenick, S. A., & Knapp, J. R. (1988). Help seeking and the need for academic
assistance. Journal of Educational Psychology, 80(3), 406-408.

Keeler, C. (1996). Networked instructional computers in the elementary classroom and
their effect on the learning environment: a qualitative evaluation. Journal of Research
in Computing in Education, 28(3), 329-345.

121



Kelly-Benjamin, K. (1992). In D. B. McLeod, Research on affect in Mathematics
education: a reconceptualization. In Grouws, D. A. (Ed.) Handbook of Research on
Mathematics Teaching and Learning. (pp. 575-596) Toronto: Macmillan.

Kloosterman, P. (1988). Self-confidence and motivation in mathematics. Journal bf
Educational Psychology. 80(3), 345-351.

Kluger, A. N, & Adler, S. (1993). Person- versus computer-mediated feedback
C omputers in Human Behavior. 9(1), 1-16.

Kozulin, A, & Presseiseh, B. Z (1995). Mediated learning experience and psychological
tools: Vygotsky’s and Feuerstein’s perspectives in a study of student learning.
Educational Psychologist, 30(2), 67-75.

Kuhs, T. M., & Ball, D. L. (1986). Approaches to teaching mathematics: Mapping the
domains of knowledge, skills, and disposition. East Lansmg Michigan State
University; Centre on Teacher Education.

Kulik, J- E., & Kulik, C. C. (1987) Computer-based instruction: What 200 evaluations
say. Paper presented at the Annual Convention of the Association for Educational
Communications and Technology, Atlanta, GA. (ERIC Document ED285521)

Lehtinen, E., Vauras, M., Salonen, P., Olkinuora, E., & Kinnunen, R. (1995). Long term
development of learning activity: motivational, cognitive, and social interaction.
FEducational Psychologist, 30(1), 21-35.

Lester, F.K. (1980). Research on mathematical problem solving. InR. J. Shumway (Ed.),
Research in mathematics education (pp. 286-323). Reston, VA: National Council of‘§

Teachers of Mathematics.
Lester, F K., Garofalo, J., & Lambd‘in-KroII, D. (1989). Self-confidence, interest, beliefs, -
* and metacognition: key influences on problém-solving behavior. In D. B. McLeod & V.
M. Adams (Eds.), Affect and Mathematical Problem Solving (pp.75-88). New York:
Springer-Verlag.

Leuba, R. J. & Flammer, G.H. (1975). Self-paced instruction: hello education.
Engineering Education. 66(2), 196-200.

Leventhal, H. ( 1982). The integration of emotion and cognition : a view from the
perceptual-motor theory of emotion. InM. S. Clark & S. T. Fiske (Eds.), Affect and
Cognition ( pp. 121- 156), Hillsdale, NJ: Lawrence Erlbaum.

Lucas , K. B., & Roth, W.-M. (1996). The nature of scientific knowledge and student
learning: Two longitudinal case studies. Research in Science Education. 26(1), 103-

127.
122




”

Maehr, M. L. (1984). Meaning and motivation: Toward a theory of personal investment.
. : In R: Ames & C. Ames (Eds.), Research on motivation in educatzon (Volume I,
: | pp.115-144). Orlando Academic Press.

Mandler, George ( 1989). Affect and learning: causes and conséquences of emotional
interactions. In D. B. McLeod & V. M. Adams (Eds.), Affect and Mathematical
Problem Solving (pp.3-19). New York: Springer-Verlag. 7 : .

McCollom, K. A. (1974). Self-paced learning and student motivation. Engineering
Education, 64(6), 427-429.

McLeod, D. B. (1989a). Beliefs, attitudes, and emotions: new views of affect in
mathematics education. In D. B. McLeod & V. M. Adams (Eds.), Affect and
Mathematical Problem Solving (pp.245-258). New York: Springer-Verlag.

McLeod, D. B. (1989b).The role of affect in mathematical problem solving. In D. B.
McLeod & V. M. Adams (Eds.), Affect and A/Iathematzcal Problem Solving (pp.20-
36). New York: Springer-Verlag.

McLeod, D. B. (1992). Research on affect in mathematics education: a
reconceptualization. In D. A. Grouws, (Ed.) Handbook of Research on Mathematics
Teaching and Learning ( pp. 575-596). Toronto: Macmillan.

Meyer, M. R., & Fennema, E. (198'8). Girls, boys, and mathematics. In T.R. Post (Ed.),
Teaching Mathematics in grades K-8: Research-based methods (pp. 406-425).
Boston: Allyn & Bacon.

‘Morstain, B. R, & Gaff, J: G. (1977). Student views of teaching improvements.
Educational Record, 58(3), 299-308.

Nagarkatte, U. P. (1989). An implementation of a systems approach to individualized
" instruction in Mathematics. Journal of Compiiters in Mathematics and Science

Teaching, 8(2), 47-55.

National Council of Teachers of Mathematics. (1989). Curriculum and evaluation
standards for school mathematics. Reston, VA: Author.

Newman, D., Griffin, P., & Cole, M. (1989). The construction zone: Working for
cognitive change in school. Cambridge: Cambridge University Press.

Newman, R. S. (1990). Children's help-seeking in the classroom: The role of motivational
factors and attitudes. Journal of Educational Psychology, 82, 71-80.

’ 123




>

E3

Nicholls, J.G. (1984). Conceptions of Ability and Achlevement Motivation. In R. E. Ames .
& C. Ames, Research on motivation in education. Volume 1: Student motivation (pp.
39-73). Orlando, Florida: Academic Press.

Okolo, C. M. (1992). The effect of computer-assisted instruction format and initial
attitude on the arithmetic facts proficiency and continuing motivation of students with
learning dlsabllmes Exceptionality: A Research Journal, 3(4), 195-211.

Pathfinder Leammg Systems Corporation. (undated). My lzfe is taking a whole new
direction. Toronto Pathfinder Learning Systems Corporatlon

Perez, E. C., & White, M. A. (1985). Student evaluation of motivation and learning
attributes of microcomputer software. Journal of Computer—Based Instruction. 1 g2) \
39-43.

\

Pressley, M.P. (1995) More about the development of self-regulation: complex, long term,
and thoroughly social. Educational Psychologist, 30(4), 207-212.

Province of British Columbia, Ministry of Education. (1994) Kindergarten to Grade 12
Education Plan. Victoria: Queen's Printer.

Reiser, R. A. (1984). Reducing student procrastination in personalized system of
instruction course. Educational Communications and Technology Journal. 32, 41-49.

Repman, J. (1993) Collaborative, computer-based learning: cognitive and affective
outcomes. Journal of Educational Computing Research, 9(2), 149-163.

Reyes, L.H. (1984). Affective variables and mathematics education. 7he Elementary .
‘School Journal, 84(5), 558-583. ’

Reynolds, A. J. & Walberg, H. J. (1992). A process model of mathematics achievement
and attitude. Journal of Research in Mathematics Education, 23(4), 306-328.

Roth, W. M. (1994). Student views of collaborative concept mapping: an emancipatory
research project. Science Education, 78(1), 1-34.

Roth, W. M., & Alexander, T. (in press). The interaction of students’ scientific and _
religious discourses: Two case studies. International Journal of Science Education.

Ryan, R. M., Connell, J. P., & Deci, E. L. (1985). A motivational analysis of self-
determination and self-regulation in education. In R. E. Ames & C. Ames. Research on
motivation in education. Volume 2: The classroom miilieu (pp. 13-51). Orlando:
Academic Press.

124



.-

,

“Salerno, C. A. (1995). The effect of time on computer-assisted instruction for at-risk
students. Journal of Research on Computing in Education, 28(1), 85- 98.

Scheier, M. F. & Carver, C. S, ( 1982) Cognition, affect, and self-regulation. In M. S,
Clark & S.T. Fiske (Eds.), Aﬂect and C ogmtzon (pp. 157- 183). Hillsdale, NJ:
Lawrence Erlbaum.

Schoen, H. L. (1977). Implications of research for instruction in self-paced mathematics
classrooms. National Council of Teachers of Mathematics Yearbook, 198-223.

Schulz, R. w. (1973). The slow learner in mathematics: characteristics and needs of the
slow learner. National Council-of Teachers of Mathematics Yearbook, 34, 1-25.

Schwartz, W. (1988). Teaching science and mathematlcs to at-nsk students. Equity and
Choice, 4(2), 39-45.

Shostak, M. (1981). Nisa: The life and words of a 'Kung woman. Cambridge, Mass:
Harvard University Press.

Signer, B. R. (1991). CAI and at-risk minority urban high school students. Journal bf
Research on Computing Education, 24(2), 189-203.

- Spector, B. S. (1993). Order out of chaos: restructuring schooling to reflect society's
paradigm shift. School Science and Mathematics, 93(1), 9-19.

Stodolsky, S. S. (1991): Student views about learning mathematics and social studies.
American Educational Research Journal. 28(1), 89-116.

Szabo, M., & Montgomerie, T.C. (1992). Two decades of research on computer-managed
instruction. Journal of Research on Computing in Education, 25(4), 113-133.

Tennyson, R. D. (1981). Use of adaptive information for advisement in learning concepts
and rules using computer assisted instruction. Amencan Educational Research
Journal, 18, 425-438. :

Terrell, S. & Rendulic, P. (1996). Using computer-managed instructional software to
increase motivation and achievement in elementary school children. Journal of
Research on Computing in Education, 28(3), 401-414.

Tobias, S. (1978). Overcohing Math Arixiety. New York, NY: Norton.

Weinstein, R. S. (1989). Perceptions of classroom processes and student motivation:
children's views of self-fulfilling prophesies. In R. E. Ames & C. Ames. Research on
- mmotivation in education. Volume 3: Goals and cognition (pp.187-221). San Diego,

~ CA: Academic Press.
125



Wepner, S. B. (1991). as abstracted in Journal of Computer—Based Instructzon 19(4)
139.

. Williams, F. (1979). Models for encouraging creativity in the classroorn In J. Gowan, J.
Khatena, & E. P. Torrance (Eds ), Educating the ablest, A book of readings. Itasca,
IL:F.E. Peacock

*

Winne, P H. (1995). Inherent detalls mself-regulated learning. Educatzonal Psychologist,
30(4), 173-187.

Young, J. (1996, January 6) The b1ggest failure in our schools is schools that fail kids.
Vancouver Sun, p. A17. ~ ,

Zimiles, H. (1981). Cognitive-affective interaction: A concept that exceeds the
researcher's grasp. In E. K. Shapiro & E. Weber (Eds.), Cognitive and a.{[ective
growth: developmental interaction ( pp. 47-63). Hillsdale, NJ: Lawrence Erlbaum.

Zinrmerman, B. J. (1995). Self-regulation involves more than metacognition: a social .
cognitive perspective. Educational Psychologist, 30(4), 217-221.

126




APPENDIX A

PING 1: Term 1
PING 2: Term 2
PING 3: Term 3

127




PING 1

PING:

POSITIVE, INTERESTING, NEGATIVE Ui GOALS

-
>

Successful learning is a product of many factors. Reflecting on your learning through self-
evaluation is one of these factors. A successful means to self-evaluate your learning is through a
process called PIN Thinking. This is an acronym for positive, interesting, negative. It can be
used to evaluate anything but in the Pathfinder Lab it will be particularly useful to help -you
communicate about your learning situation and progress.

Ask yourself: T

« “What has been poSsitive (good satisfying, better, productlve .) about my leanngg"”
Try to elaborate on’your ideas in order to develop and fully appreciate the * good~smﬁ”
Congratulate yourself on your successes. We want to know what’s going well for you. .
Consider what new concepts you've learned or are learning, study skills or techniques-you
may be using or working on, changes in your organization, learning environment or work
habits, aspects of your learning that you particularly enjoyed, ..... Always think of the
positive first in order to create a positive mindset and help you to clarify your goals and

" what you value in your learning environment. ¢ . LTy
da . -

LI 4 -

-5
v

o |

-

(Need more room to write?.. Use the back of this paper.) L
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“What has been neither particularly positive nor negative but interesting?” This
might include insights you’ve had about how you learn, your attitudes about learning,
comparisons with previous learning, or an interesting insight or understanding about a
concept you previously had difficulty understanding. Again, elaborate on why it is

- interesting to you. The more you generate new thought in your human computer, the more
capacity you give your hard drive. ‘

e

-
L

“What has been ne’gative about my work, learning, or_progress this term?”  The secret

to making this part of PIN Thinking effective is to honestly recognize the negative
aspects of yaur learning in order to turn them into positives. Consider what is holding

back your progress so you can set goals to addyess these concerns.
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PING!
: ¢ _ ~
Turn your PIN ‘into a PING. Create your GOALS.

What is positive aboiit your negatives? For example, if you’ve noticed that you’re not !

. getting your work completed, or progressing as quickly as you wish, you may w1th some

reflection, also be learning that you...
-want to develop better time management skills..., (tell how you’ll do thlS)
-have certain skills that are weak and need review,...(which ones’&) = ;
-&ant to improve your concentration in class in order to progress more -
quickly,..(how?)
-want to organize a regular homework time and study place to facilitate your
learning,... (where? when? how?) ‘
-want to arrange to study with a friend or tutor,..
+ -want to use some after school Pathfinder Lab txme to progress more rapidly, ...
-want to develop your perseverance,-positive mindset, learning skills and thinking *
strategies,.. ‘
-want to succeed because it builds confidence and empowers your achievement in
other subject areas,.
When you think about your learning in the Pathfinder Lab, what do you want to change?
What do you need to chagge in order for you to succeed in achieving your goals?

SET YOUR GOALS, DESCRIBE HOW YOU WILL REACH THEM.
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Name | . Block- Course Path * ~ )

PING 2: 'Positive,'vklnte‘resf'ting, Negatwe!, G_\g’a[s! |

Some things that we have noticed about your learning are:

1.

2.

Students who correct all their assignments and their tests before going on to a new test tend to '

score between 75 % - 100% on Té‘acher given Unit Tests.

Students who correct all their assignments and their tests before going on to a new test move
faster through their path because they don't repeat tests on the same objectwes

Students who avoid assignments, "borrow friend's answers”, and don't@rrect fhelr work
repeat Pathfinder tests and fail the Teacher given Unit Tests. i

Students understand the work better, score well on tests, and becomg more conﬁdent in doing

* mathematics when they analyze their nusta.kes and get help on correctlons or new material

when necessary.
There are many routes to success but none of them really work unless you do.

REFLECT ON YOUR LEARNING. Write about what has been positive,
interesting and negative respecting your mathematics learning in the Pathfinder lab. Try
to write at least 4 ideas for each. When you use these ideas to formulate your

goals, think of both short term goals (daily? weekly?) and long term goals (term? year end?
next year? post secondary...?).

Thorough and honest reflection on your learning helps you

to become a better, more skilled learner and .
to find enjoyment, satisfaction and direction in your learning.

(This assignment is worth 10 marks)

Posiﬁve:
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Interesting:’

Negative:

Goals:
Immediate:

Short term:

Long Term:
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PING 3: WHAT DO YOU THINK?

Do not wnte your name on this paper. We want to know your opmlon SO we can
‘make learmng in the Pathﬁnder Lab the best it can be : o

The following ideas are taken from students’ PINGs. Please think about whether
you agree or disagree with each statement. Circle (A) if you agree, (D) if you
_disagree. '

At the end of each section are lines where you can ADD YOUR OWN -
COMMENTS. .

POSITIVE

1. I like working at my own pace. A D

2. 1 understand mathematics better learning thisvway than I did before. A D

3. ’'m usually able to get help when I need it from a teacher or tutor. A D
4. 1 like that we help each other and learn fromv other students. . . A D
5. I have learned more méthematics working at my own pace. A D
6. I like being able to learn from m;)re than one teacher. A D
7. Learning this way helps me to focus more on my learning. A D
8. I try harder working at my own pace. o A D
9. I’m in competition with only myself now so I try harder. A D
10. 'm feelir\lg more confident about learning mathematics. A D

11. We start on our own; I didn't like the way, in previous mathematics

classes, each méthematics class started with a le§son i)y the teacher. A D
12: 1 like that the computef? marks my work, not a teacher. _ A D
13. Even though it’s gometim;s hard, I enjd_y learning this way. A D
14 When | do corrections, I find the tests are easier. | A D
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15. ’m moving faster through my path now because I do corrections. =~ A D
16. I like the way it’s up to myself to learn, I’m independent. | T A D
17. I’ﬁ1 proud of my improved scores on my ;1athemati§s tests. A D
18. I like not having teachgrs’ bugg‘ing you when fail a test. A - D
i9. Things I never understood before are sinking in; I get them now. A D
20. Mathematics is getting easier. A D |
| 21. My attitude to mathematics has changed,; it's better. Al D
221 aon’t just give up, 1 ask for help now when I need it. A D
23.1 learn from my mistakes now, before I didn’t. A D
24. I’ve learned how to work on my own; I apply this in other classes. A D
25. I don’t feél pressured learning this way. A D
26 I’m better organized in my learning now. A D
Other Positives for you...
INTERESTING  It's interesting how...
27. 1 learn from other ‘students. A D
28. that once I understand a something in mathematics, it's easy after that. A D
29. that no one has to bug you to work, you just do. A D
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30. that we \v«v.'ork on computers. A
31. that I pay more attention to learn from mistakes now. A D
32. I'm more aware of how I learn now. A D
33. even though I get ’less than 80% on a pre-test, I can pass the post test

without doing assighments; I just correct my pre:teét and move on A D
This also is interesting for me....
NEGATIVES
34. Having to borrow books after school to do homework. A D
35. Nothing is negative. . A D
36. I think I'm moving too slowly through my path A D
37. Too often I don't do enough assignments to pasé my post test. A D
38. It's too easy for me to get distracted and not work. A D
39. The room is too noisy. A D
40.1 repeat too many post tests. A D
41. I socialize (talk) too much. A D
421 find it harder ta get myself to work in the Pathfinder Mathematics. A D
43. Working out of more than one textbook. A D
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The following is also negative for me....

9.

4

How would you change the Pathfinder Lab room to help you learn better?

What rules or guidelines do we need to help students learn better in Pathfinder

Mathematics?

What do you think would help you to learn better in Pathfinder Mathematics?
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‘.. . APPENDIXC

Attributes of Computer Generated Test Questions

The'computer generated test questions are of four types. Questions may be

1. Multiple choice |

2. Trué or False

3. Fillin the Blank

4. Essay

The computer system marks a student’s responses to any of the first three types of
Questions. “Essay” '(iuestions are questions that generally requi.re a more subjective or
graphic response than is feasiBle for the computer system to be programmed to mark. Tﬁe
teachef marks the student’s “essay” response, then enters a score for the question into the
computer system. The student is then able to request a Score Report on the entire test.
Therefore any type of question, project or activity can be created by the feacher to be

given on a test by designating it an “essay” question. The contact between teacher and

student during the marking of “essay” questions affords valuable interaction opportunities

P

to mediate a student’s thinking and learning, C e
As the computer system:has limited ability to reproduce graphics, test questions-
7
may refer students to coded “graphic” elements in the accompanying library of print

learning materials. : , * .

~ Examples of each type of question follow.
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1. Multlple choice: D -
A bag contains 3 yellgw and 2 green tenmis balls. What is the probability of -

drawing 2 yellow balls tn succession if the first ball is not replaced? e
a) 3/10
b) 3/5
c) 12
d) 11/10 o
System accepted answers: -
1) a
A

2. True or False:

You will need a copy of the graphic MA-050043.

True or False?

From the data listed in the table it is clear that the two variables are
independent.

System accepted answers:
DHF

f

False

false

3. Fill in the Blank:

Given the two points (100, 0), (0, 100), calculate the slope of the line
joining them.

System accepted answers:
1) -1
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4. Essay:

Plot the values of the variables on a scatterplot and label your graph clearly.

M N
19 83
14 88
2 100
8 9%
10 92
6 96.

System indicated answer:
1) See MM:AK-7239
(Teacher’s answer key reference for marking “essay” questions)
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