Chapter 2
Met hods and Pr ocedures

Desi gn

"As an innovation or program change is inplenented, it
frequently unfolds in a manner quite different from what was
pl anned or conceptualized in a proposal....Case studies...becone
particularly useful where one needs to understand sone... unique
situation in great depth" (Patton, 1990, pp. 53-54). The use of
case study nethodology would permt ne, the researcher, to
identify issues, per cepti ons, sati sfactions, pr obl ens, and
practices related to algebra instruction in teachers' classroons
(with each teacher representing one case.) M chael Quinn
Patton's Qualitative Evaluation and Research Methods (second
edition) served as a gquiding reference in conjunction wth
Robert E. Stake's The Art of Case Study Research. The
qualitative design enploys the thenme of naturalistic inquiry,
"studying real-world situations as they unfold naturally; non-
mani pul ative, unobtrusive, and non-controlling; open to whatever
energes with a lack of predetermned constraints on the
out cones. " (Patton, 1990, p. 40). My primary task was to
understand the case--to look for confirmation through multiple
sources and to seek the contradiction as well. "Case studies
are not known by their problens....[The] 1issues...are good
w ndows for exam ning the conplexity...of the case....A case is
an entity [to be studied]....[It] has a unique life. It is a
sonething we do not sufficiently wunderstand and want to--
therefore, we do a case study" (Stake, 1995, p. 127-133)

Figure 1 represents the instructional framework underlying
rel ati onshi ps anong the essential variables in this study. This
conceptual map is influenced by a nodel for curriculum design by
Fenensa, Car pent er, and Petersen (Rachlin, 1989, p. 261) .

Agai nst a canvas representing tine as the variable that bounds
cl assroom algebra instruction are situated the three key
conponents--teacher, instruction, and student. Teacher actions
are directly influenced by know edge (of algebra content, |oca

and state algebra standards, required algebra assessnents, and
the psychol ogy of adolescent students), skills (pedagogy and
artistry), and dispositions (beliefs.) Wth these influential

inputs, the teacher designs instruction (learning experiences)
which directly influences the student in the domains of
know edge (1 ear ni ng/ achi evenent), behavi ors (engaged, not
engaged, noti vat ed, di sruptive), and disposition (toward
al gebra.) Student behaviors (responses) in the classroom
influence the teacher to alter and adjust instruction. Thi s
interactive exchange continues back and forth across the |esson
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as it unfolds upon the canvas of tine. The social reality of
the algebra classroom is nade up of individual teachers and
students whose actions and interactions during the teaching

event are influenced by the structure of the hundred-mnute
bl ock schedul e.

| nstructional Framework

Time

Knowledge—

/ Achievement

Skills —  Behaviors

Teacher - Algebra - Student
Instruction

Disposition / \ Disposition

Knowledge

Figure 1. Algebra Instruction in an Extended Bl ock of Tine

The nodel may be wused to illustrate the wunfolding |esson
beginning with the al gebra teacher. Teachers incorporate their
know edge of algebra content and the l|ocal curriculum framework
to choose an appropriate objective for the | esson. They conbine
t heir pedagogi cal know edge of various instructional strategies
with their understandings of the adolescent students in their
cl asses to select various activities to be used in communicating
the lesson's objective. Qher presentation details evolve based
upon teachers' disposition toward the content of the objective
and the availability of appropriate materials as well as their
preference for certain strategies based upon personal artistry

and past experience. These variables conbine in various
configurations unique to the teacher and result in a plan for
the algebra |esson. As the lesson is presented, teachers may

make adj ustnments based upon feedback fromthe students.
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Students bring their own conpetencies and perceptions into the
al gebra cl assroom Students enter wth a prior know edge-base
in mathematics as well as a pattern of past (and present)
achievenent that will influence their responses to the |esson

Students' disposition toward algebra and any personal opinions
about the tinme requirements of the block are variables that may
influence their notivation and engagenent during the |esson.
The know edge and disposition variables interact with student
behaviors (resulting from social interactions wth other
students, with the teacher, and with the content and activities
of the lesson) to produce an unlimted nunber of student
responses to the lesson. Teachers read the spoken and unspoken
responses from the students and determne in what ways to alter
t he | esson.

The series of interactions that occurs anong the variables in
the nodel is repeated as each al gebra class proceeds from start

to finish within the structural limtations of tine. Thus, tinme
beconmes an overarching variable in the developnent of the
al gebra | esson. Adjustnents in available tinme influence

adj ustnents in other variabl es.

Ti me Frane
This study was conducted during the 1996-97 school year and
i ncluded the follow ng events:

Summer 1996--Initial organizing details including preparation of
informed consent agreenents, proposal to IRB for exenption of
projects involving human subjects, and proposal requesting
perm ssion to conduct the study in the local school division
according to | ocal guidelines

Cct ober 1996--Meeting with algebra teachers at each site to
solicit participants in the study

Cct ober - Novenber 1996-- Agreenents received from six teachers
indicating wllingness to participate

Novenber 1996- February 1997--Three observations in algebra
cl assroons of each of six case subjects

January 1997--Distribution of surveys to each of six case
t eachers

February-March 1997- -1 ndi vi dual interviews wth each case
t eacher using structured questions
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April 1997--Transcribing interviews

June- Oct ober 1997--Devel opnent of individual case reports using
cl assroom scenario format conbined wth data from surveys and
interviews (requiring analysis of data for individual cases)

Novenmber 1997-February 1998--Data analysis across cases and
witing of final research report

Setting

The six cases included in this report were taken from two high
schools that had inplenmented the block schedule in 1993-94. Two
teachers taught at Ham Iton H gh School, the other four teachers
at Russel |l Hi gh.

Parti ci pants

All mat hematics teacher assigned to teach one or nore first-year
al gebra classes at Hamilton or Russell Hi gh Schools were invited
to participate in the study. The invitation was extended orally
(at an open neeting held to explain the broad paraneters of the
study) and later in witing. Teachers were told that the
research would involve classroom visits, a survey, and an
i nterview. They were told that the goal of the study was to
describe the reality of algebra classroons in the block schedul e
with the hope to capture the teaching and | earning experience in
a vivid way. Teachers self-selected participation and gave
informed consent allowing the researcher to visit the classroom
and agreeing to respond to a series of questions in witing and
in an individual interview Teachers were assured that they
woul d remain anonynous in the final report. One teacher gave
i mredi ate consent and five others agreed over several weeks to
partici pate. Two of five algebra teachers at Hamilton H gh and
four of seven algebra teachers at Russel | Hi gh  School
parti ci pat ed.

The six teachers reflect diversity in gender (2 nales, 4
females); ethnicity (1 Black, 5 VWite); and years of teaching
experience (ranging fromtwo to twenty years with an average of
twel ve years.) Their algebra classes represent a sonewhat
het erogeneous m x of students in grades nine through twelve,
with the majority in ninth grade. Neither teachers nor students
were selected by the researcher as a representative sanple.
However, there is no reason to believe that the teachers or
their classroom groups were atypical. If a participating
teacher had an al gebra class scheduled during the mdday bl ock
in such a way that the class was split into tw equal parts
before and after lunch, then that particular class was not
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included in the study. The intent was to observe only those
al gebra cl asses neeting for a full, uninterrupted bl ock.

Resear cher
"The case researcher plays different roles and has options as to

how they wll be played" (Stake, 1995, p. 91). Those roles
i nclude teacher (teaching the reader), biographer (of the people
involved in the cases), and interpreter. There is a connection

to constructivist thinking in case studies as the researcher
"tries to provide description that would allow readers to make
their owm interpretations” (Stake, 1995, p. 102).

"Because the researcher is the instrunent in qualitative
inquiry, a qualitative report nust include information about the
researcher” (Patton, 1990, p. 472). My educational background
includes a bachelor's degree and a nmaster's degree in
mat hematics wth mnors in secondary education. | was a high
school mathematics teacher for thirteen years and taught all
subjects from general mat hematics to cal cul us, i ncl udi ng
al gebr a. In addition to mnmy teaching experience, | have been a

mat hemati cs supervisor (K-12) with various responsibilities for
devel opi ng, dissem nating, and inproving mathematics instruction
by working with teachers and admnistrators. Currently, 1in
addition to pursuing mnmy doctorate, | am director of research,
testing, and evaluation for ny school division.

Dat a Sour ces
The wunit of analysis in this study is the individual algebra
teacher's cl assroom The units constitute a range intended to

allow ne "...to generate data, explore processes,...[exam ne]
simlarities and differences...rather than to make statistical
conpari sons between the units thenselves." (Mason, 1996, p. 97)

Data used in the devel opnment of individual cases were taken from

t hree maj or sour ces, cl assroom observati ons, i ndi vi dual
interviews wth teachers, and teacher responses to survey
guesti ons. "One inportant way to strengthen a study design is
t hr ough triangul ation. ... Conbi nations of i ntervi ew ng,
observation, and docunent analysis are expected in nmuch soci al
science fieldwork....Studies that use only one nethod are nore

vul nerable to errors linked to that particular nethod" (Patton
1990, p. 187-188).

Cl assroom observations provided a neans for nme to see, hear, and
experience the reality of an algebra classroom A mni mum of
three conplete blocks of algebra instruction were observed in
each teacher's classroom (with the 'stopping point' determ ned
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at such tinme as the data appeared to cease offering new
i nsights). "During observation, the qualitative case study
researcher keeps a good record of events to provide a relatively
incontestable description for further analysis and ultimate
reporting... The story often starts to take shape during the
observation, [but] sonetimes does not energe until wite-ups of
many observations are poured over" (Stake, 1995, p. 62). The
record of what transpired in the observations provided a series
of snapshots or word pictures drawn from the al gebra classroom
The observation process demanded extensive anecdotal field notes
or scripts describing the setting, instructional delivery,
content, nethodol ogy, teacher behaviors and student behaviors.
The algebra content is explicit and based upon a witten
curriculum gui de. However, wthin the explicit [algebra]
curriculum is an inplicit curriculum represented by the ways
that teachers present the explicit curriculum (Goodlad, 1984).

Foll owi ng the actual classroomvisit, a contact summary form was
used to record the events observed in five-mnute increnents.
This summary provided a record of the variety, frequency, and
duration of activities and practices. On- or off-task behaviors
were noted as well as level of enthusiasm seen in teacher or
students. Later, the observation script and the contact summary
form were used to create the classroom scenarios that are the

foundation for the individual case reports. The cl assroom
scenarios, script field notes, and contact sunmaries were
reviewed and analyzed to distill thenes reported as distinctive

f eatures of each case.

Anot her source of data was the structured interview with each

teacher. "Mich of what we cannot observe for ourselves has been
or is being observed by others....Qualitative researchers take
pride in discovering and portraying the nmultiple views of the
case. The interview is the main road to multiple realities”

(Stake, 1995, p. 64). The researcher used a standardi zed open-
ended interview in which the exact wording and sequence of
guestions were determned in advance. The questions were
designed with the concept nodel in mnd. This variation in
interview instrunentation, according to Patton has its strength
in the fact that "respondents answer the sane questions, thus
increasing the conparability of responses. Data are conplete
for each person on the topics addressed in the interview Thi s
design facilitates organization and analysis of the data"

(Patton, 1990, p. 289). In return, there is less flexibility in
relating t he interview to particul ar i ndi vi dual s and
ci rcunst ances. Flexibility was achieved by use of probes when

responses seened constrained or limted by the wording of the
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gquesti ons. The purpose of the interviews was to detern ne
teacher satisfaction or disposition toward teaching algebra in
the bl ock, including (1) t eacher readi ness  or advance
preparation for t eachi ng in t he bl ock, (2) t eacher

identification of the benefits and |imtations presented by the
bl ock, (3) teacher perceptions of the typical strategies used in
al gebra | essons, (4) teacher perception of student achievenent
and any changes the teacher would make to benefit student
| earning, and (5) advice the teacher mght offer to an al gebra
t eacher whose school has decided to inplenent the sane type of
bl ock schedul e.

An interview guide (list of questions) was prepared in advance
to ensure that the sanme information was obtained from each
t eacher. Each individual interview |asted approximtely 45
m nutes and was audiotaped in order to capture the actual words
of the teacher. Care was taken before and during the interview
to be sure that the recording equipnent was functioning
properly. In addition, I took notes as the interview
progressed. Later, all tapes were transcri bed.

"The purpose of interviewing is to find out what is in and on
soneone else's mnd....Wat does the program |l ook and feel 1|ike
to the people involved? What are the experiences of
participants? Wt thoughts do people know edgeabl e about the
program have concerning operations, processes, and outcones?...
VWat features of the program are nost salient to the people
i nvol ved? \What changes do they perceive...as a result of their
i nvol venent in the progran?" (Patton, 1990, pp. 278-279). The
chall enge was to nmake it possible for the teacher to reveal his
or her world (the al gebra classroon) to ne.

"Data interpretation and analysis involve making sense out of
what people have said, looking for patterns, putting together
what is said in one place with what is said in another place,
and integrating what different people have said" (Patton, 1990,
p. 347). These processes occurred as the individual case
reports were devel oped. During the preparation of the classroom
scenarios unique to each case, the transcript from the teacher
interview was studied in order to triangulate and confirm the
data from the observations. Simlarities between interview
responses and classroom practice were inserted as text-boxes
within the classroom scenarios as a neans of highlighting those
confirmations. If, for exanple, during classroom visits, |
observed that a teacher often encouraged students to pair-and-
share as they worked and if, in the interview the teacher noted
that 'I see nyself doing nore group work. | put themin pairs



Vella S Wright Chapter 2: Methods and Procedures 18

and that has worked well,' then | would enclose the teacher's
coment in a frame or text-box placed next to the description of
the pairs working together in the classroom scenari o.

The third data source for this study was a survey containing 66
statenents related to teaching algebra in the block schedule.
The first 26 statenments required teachers to give Likert-type
responses using a five-point scale to indicate strength of

agreenent or di sagreenent. The statenments were designed to
determ ne teacher perceptions regarding the potential benefits
and limtations of the block as well as teacher disposition

toward t he bl ock

The next 35 itens required the teacher to indicate the frequency
of use of various instructional strategies (taken from a range
of strategies noted in the literature review as likely to occur
during the block.) At the time when the surveys were
distributed, the teachers had conpleted the second nine-week
gradi ng peri od. Each algebra class neets 22 tinmes during each
ni ne- week peri od. Teachers were asked to identify how often
(from zero to twenty-two tinmes) in the nobst recent grading
period they had utilized specific strategies.

The |l ast five questions on the survey asked teachers to grade (A
to F) the block as a contributor to inproving algebra
instruction, the quality of algebra |essons, and the quality of
al gebra instruction in their classroom school.

The surveys were designed to gather additional information
related to the research questions in the study. They were not
intended to provide quantitative data but rather served as
anot her nmeans of triangul ation. Again | conpared the events in
the classroom scenarios to the survey responses. When the
survey response confirmed interview statenments or classroom
practice, a text-box was inserted into the classroom scenario to
enphasi ze the confirmation. If, for exanple, a teacher was
observed giving frequent one-to-one assistance to students; if
the teacher's interview statenents included the coment that
"the block allows nore individual attention to students'; and if
the teacher agreed or strongly agreed with survey itens 11 and
18 (provides nore individual feedback and nore one-to-one
assistance since inplenmentation of the block schedule), then |
woul d enphasize the confirmation by inserting the teacher's
quote and the survey statenents in a frame or text-box adjacent
to the event in the classroomvignette.
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Sone docunent review was used to gather data on student
achi evenent . A grade distribution report was gathered for each
case/teacher in order to determne final grades assigned to
al gebra students in the teacher's classes.

The interrel ationshi ps anong the data sources appear in Table 1.
The actual interview questions and survey are l|located in the
Appendi ces D and E respectively.

Table 1
Data Sources Muatched to Variables from the Instructiona
Fr anewor k

(oservation I nterview Sur vey Docurnent

Teacher:

Di spositi on, Overt behavi or 2C, 3A- 3D, QL9, 20, 21,

Sati sfaction during cl ass 5A, 5B 22,23, 24, 25,

visits 26, 63, 64, 65

Know edge, 1A, 1B, 3B, QL3, 14, 15,

Skill, 5A, 5B 16, 17, 26

Pr epar edness

I nstruction:

Strat egi es Field notes 2A QL2, 27, 29,
Type fromcl ass 2B 30, 31, 32, 34,
Fr equency visits 2C 35, 36, 37,
Durati on 5A 40, 42, 44, 47,

48, 49, 50, 51,
52, 53, 56, 57,
58, 59, 60, 61
I nstructional Field notes 2B QL2, 27, 29,
Point of View fromclass 3B 30, 31, 33, 34,
visits 5A 38, 39, 40, 41,
42,43, 45, 46
St udent :
Achi evenent 4A Q, 3,5, 6, 10, Fi nal al gebra
4B 11, 54, 56, 57, gr ades
58, 59, 60, 61
Engagenent Field notes 4A &, 8,9, 28,
from cl ass 33, 35, 36,
visits 37,43, 45,50
Behavi or s Field notes 4A @, 7, 10, 35,
from cl ass 4B 36, 37, 45
visits
Validity

"Careful preparation for naking observations is as inportant as
di sciplined training" asserts Patton (1990, p. 201), citing
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Louis Pasteur's remark, "In fields of observation, chance favors
the prepared mnd." As a mathematics supervisor, | have spent
many hours and nuch effort in devel oping observational skills in
order to provide useful feedback to teachers. The process of
scripting detailed notes and then analyzing them to draw useful
concl usi ons has been practiced repeatedly.

Mul tiple sources of information are sought and used because no
single source of information can be trusted to provide a
conpr ehensi ve perspective on a program By using a conbination

of observati ons, i nterviews, surveys, and docunents, t he
researcher is able to use different data sources to validate and
cross-check findings. Using a conbination of data types

increases validity as the strengths of one approach can
conpensate for the weaknesses of another approach (Mrshall and
Rossman, 1989, pp. 101-107). Multiple data sources were
included in this study and the validity of data collected
t hrough i ntervi ews was enhanced by the standardi zed fornmat.

A degree of validity is produced by the case reports thensel ves.
"To describe the case, we try to present a substantial body of
i ncontestabl e description" (Stake, 1995, p. 110). There is an
enphasis on tinme, place, and people along with rich descriptions
recounting famliar matters. The goal is to create a vicarious
experience for the reader, providing adequate raw data prior to
interpretation to allow the reader to consider alternative

i nterpretations. The reader wll construct know edge about
teaching algebra in a block schedule by experiencing the six
cases in this study. "People can learn nmuch that is general

from single cases...because they are famliar with other cases
and they add this one in, thus making a slightly new group from
which to generalize, a new opportunity to nodify old
general i zations" (Stake, 1995, p. 85).

After preparing the individual case reports, they were presented
to an expert (mathematics supervisor and veteran algebra
teacher) for consideration and a discussion of interpretations.
Further validation was provided through the process of nenber
checki ng. A draft of the individual case report was submtted
to the case teacher for what Stake <calls "accuracy and
pal atability" (Stake, 1995, p. 115). The teacher was encouraged
to provide alternative |anguage or interpretations. Five of six
teachers responded. (One had noved and did not send a
response.) Al five found the classroom scenarios to be
accurate. All agreed that the features of their case reflected
their responses and opinions. No one suggested alterations.
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Dat a Anal ysi s

W have few agreed-on canons for qualitative data analysis, in
the sense of shared ground rules for drawi ng conclusions and
verifying their sturdiness (Mles and Huberman, 1994). Meaning
about the research issues arose from direct interpretation of
i ndi vi dual instance and through aggregation of instances unti
sonet hing could be said about them as a class (Stake, 1995). I
concentrated on the instance of each classroom visit and each
interview, pulling apart aspects of the nodel (teacher issues
| esson issues, and student issues) and putting them back
together again, seeking to <collect inpressions from which
rel evant nmeani ngs m ght energe. Meaning derives from single
events and from the repetition of events. Triangul ati on was
facilitated by asking questions of teachers in interviews,
| ooking and listening for both corroboration and contradiction
bet ween t he observati ons and t he interview responses.
Rel ati onshi ps, issues, and new data energed. "Triangul ati on
encourages the researcher to approach the research questions
from different angles and to explore their intellectual puzzles
in a rounded, multifaceted way" (Mason, 1996, p. 149). The
primary goal was to present the individual case.

The six individual case records were prepared to include richly
descriptive classroom scenarios conbined with text-box inserts
confirmng triangulation across other sour ces. Teacher
background was provided as a frame of reference for the
i ndi vi dual case. Careful review of the case data led ne to add
distinctive features of the case as part of each case report.

The search for neaning involved a search for patterns. Patterns

energed in observations, in interviews, in docunents, in the
results of the survey as well as in the process of coding and
anal ysi s. Patterns appeared within responses to the research
questions and energed unexpectedly at various points during
anal ysi s. | maintained a dubious view of first inpressions and
oversinplification of meani ngs. This required continual
reflection and challenging the data for adequacy. It was

inportant to constantly sift the transcripts and field notes to
keep key issues in focus.

"School s have noods and they display scenes of high dranma that
those who meke policy and who seek to inprove practice should
know. The nmeans through which such knowl edge [to inprove
practice] is made possible are through the enlightened eye--the
scene is seen--and the ability to craft text so that what the
observer has experienced can be shared by those who were not
there" (Ei sner, 1991, p. 30). People form generalizations
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through direct personal experiences and, vicariously, by well-
constructed accounts that cause them to feel as if the
experi ences happened to them

Each of the six cases offered rich detail about the specific
al gebra classroom settings and the events that occurred there
Each case provided an explanation of the practice within the
case. As the <cases were viewed in a holistic fashion,
conparisons energed to form the foundation for a cross-case
report sunmmarizing comon findings and unique (not shared)
fi ndi ngs. Cases were not held up feature-to-feature as though
they shoul d be alike.

Limtations

There are many variations included under the category of block
schedul i ng. This study exami ned one particular type of block
schedul e (the alternate day hundred-m nute block.) The research
was confined to one particular discipline (mathematics) and one
particular curriculum (first year algebra.) The investigation
was |limted by the research questions and the self-selected
sanple of teachers who agreed to participate (and their algebra
cl asses.)

Fi nal Product

The final product is an interpretation offering insight with the
format based on Robert Stake's (1995) case study design,
i ncl udi ng: an introduction; identification of issues, purpose,
met hodol ogy; extensive narrative description; devel opnent of the
issues (energent and those based on literature review;
descriptive detail to confirm experiential data; and sunmary
assertions.




