Data Analysis and
Interpretation
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o:
After reading this chapter you should be a‘ble t
7.1 Define data analysis and data interpretation. . .
7.2 Identify appropriate qualitative data analysis techniques for your action research

project.
7.3 Identify appropriate quantitative data ana

your action research project. , , ; _
Identify appropriate qualitative data interpretation techniques for your action

lysis and interpretation techniques for

7.4
research project. ;
After collecting your data, the next steps in the action research process are to reyigy,

what you have learned and to draw conclusions about what you think your data
mean. This chapter provides guidelines and techniques for data analysis (the attempt
to fully and accurately summarize and represent the data that have been collecteq)
and data interpretation (the attempt to find meaning in those data, to answer the

question “So what?”).

Emphasizing Learning by Deemphasizing Grades

Lauren Fagel, Paul Swanson, John Gorleski, and Joe Senese
Highland Park High School

L?;:er; Fa:gel, Paul Swanson, John Gorleski, and Joe Senese are all members
sear% g _ct/on Re_seafrch L.abore?tory (ARL) at Highland Park High School (HPHS)
icago, lllinois. This project provides g good example of a team approach
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Qonstructive feedbac
is the %f_metfocus of tl;vg ’;ri?dee?fﬁzrjzgifa”y go Unheeded—the all-important grade
IS study wa &

lic high SChoo!é/ in ?oi\?gscif;{dqu at Hlighland Park High School, one of two large p s
students with an ethnic m,ok istrict 113. Our student population consists of 1,509
American, 13 percent His =D B _3 percent Asian American, 2 percent African
of the student body is collgan’g American, and 82 percent white. Ninety-two percent
high student achievemen?e ound, and the parent community strongly encourages
B g . Many students enroll in Advanced Placement (AP)
come members of the Highland Park Honor Society, and com-

ete to be 1 .

57 o a;%’:;i S:S’ff;éoar ;Iass valedictorian or salutatorian. This ARL group, which
T D, amg er, a health teacher, and a history teacher, was concerned
We questioned the numbunt of pressure placed on students to receive good grades.
WhBHEF GREEES et er system teachers use to assign grades, and we wondered
S y represent w'hat. students have learned. We discussed the
dlont R OrSoD! 33“395805 "quest/onmg whether we act as true evaluators of stu-

it hpy as "sorters of students. We lamented the all-encompassing role
gre p y in t e HPHS academic environment. We decided to conduct research in
ﬂws area, investigating how a deemphasis of grades could, in turn, emphasize leam-
ing in the classroom. The research questions were as follows:

1. How does an elimination of number and letter grades throughout the year (with
the exception of quarter and semester grades) affect student attitudes toward
learning?

2 How does an elimination of number and letter grades throughout the year (with
the exception of quarter and semester grades) affect our teaching styles, use of
assessments, and choice of curriculum materials?

3 How does an extensive use of student self-assessment affect student growth,
improvement, and achievement over the course of a school year?

4. How does deemphasizing grades allow us to enrich our teaching?

We began the year by informing students of our involvemgnt in the AF\’L and pre-
senting a rationale for deemphasizing grades and emphasizing leamning. Teachers
were still required to assign a grade at the end of egch quarter, apd students were
curious about how their final grade would be determined. We explained how the sys-
tern would work and followed up by asking students to write down what they thought

they would like about the system, what they thought they would not like, and what

: A letter was also sent home to parents explaining the system
they did not understand A ons, concerns, or comments.

: ontact us with any questi , )
and encouraging them to ¢ month, we.met as a team for an entiré day of reflection,

Approximately once a ing. We quickly found out that certain

, : ; ng, and future planni = .
d/scusts /oonf, Oﬁf ?;;?;g[;\?ére working, while others needed refining, and still others
aspects

font Jaced. i
s .to o e/;m/natggnog;egne major project during third quarter, we returned all

- Vlt/fth tf;{e Vj?ﬁgﬁt 2 number or letter grade. Instead, we used several different
student wor

Scanned with CamScanner



170 .
| CHAPTER 7 | Data Analysis and Interpretation

: /| they performed on

types of markings to indicate to StUOENS how Wo - 2 par,

assessment. Oz%omework assignments, including fggg ?sl fv’zr fff/%evrviswr Ote com ;ﬁ?
and then assigned a u, u', or u2 = long-term p:j {/vroté one or two SSGSSed O{"ff‘f’fens
aspects of the final product 0n & scale of 1 toban e et entenceg to !
student, or we dld not use any Scale and instead Wrote e - OMIMENIS. On foy,
and quizes we marked objective items wrong when app £ C}aSSIgned au, gy -
w2 to short-answer and other types 0 subjective questtogls, ana wrote gengrg Co' y
ments throughout the test or QuiZ. ost students were & tedto ie// how Well they pe,
formed on a particular assessment, and only a very few students persisted by aSkin~
45 Fow GLp comments wolld transiate:into & letter grade. In these cases, we f,, ¥
students had been in the prerOUSyn

that students were less argumentative than our
s year we found ourselves more open to ey,

(orior to deemphasizing grades). Thi

about the waf test quges%ions were written and exams were formatted because Sty
dents seemed to be more genuine in their questioning. They Were'not arguing fo,
points because there were no points! This created a more g:ommunrty—/ike Setting iy
the classroom, with all of us aiming for the same goal—learning.

Self-Assessment Worksheet o

After some modification during the first semester, we adopted a self-assessment
worksheet that encouraged students t0 reflect on their progress periodically through-
the following headings: Content Mastery, Skl

 out the year. The worksheet included
Mastery, Completion of Work, and In-Class Activity. This worksheet evolved into an
end of quarter self-evaluation that asked students to select a grade they felt they

deserved and then to provide evidence by referring to specific assignments, tests,
ol year, we were using an end-of

quizzes, and projects. Finally, by the end of the scho
r evaluation sheet that listed the student’s mid-quarter grade range, the mas

quarte
they received on specific homework assignments completed since the previous Stu-
dent-teacher-parent conference, and a general comment for each major test, QUE
and project they had completed since mid-quarter. Students’ grades were then
assigned without holding an end-of-quarter conference.

Another important part of this project was that students accepted
for their grades and participated in developing criteria that would be USe
the quality of their work. The following criteria are an example of what evolve

involving students in the decision-making process: .

R T S TSR

APy ¢

responsibity
d to assess

“A” Griteria ‘
Participates actively in class
Shows a great deal of effort
Does all homework
Does well on tests
/s on time for class
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Shows respect and wo

Is always prepareq ks well with others

“B 1y criteria

I.\Sgg;;s good participation
4 S NO more than one to two asgj
as one to two tardies i ity

ffhows good knowledge of materia/
aS Nno unauthorizeq absences
Shows some effort

Demonstrates respect for others

“C” Criteria

Demonstrates some kno

! Wledge of material
Work is freguentiy late or not turned in %yl
Rarely participates in class

Shows little effort

Has several tardies

Has unauthorized absences
Is frequently not prepared

“D” Criteria

Doesn’t show knowledge of material and performs poorly on tests
Has large number of assignments not turned in

Shows no effort or participation

Shows little respect for others

Has several unauthorized absences

Is disruptive in class

Is often tardy

rubric, students had guidelines they could use as a reference to accurately’
The onus on defending a grade now became the students

ibili ; Id justify their self-evaluation grade,
and not the teachers't. If students cou '
rbe;é.;oc?cs)flz{ﬁé criteria we had agreed (o, that was the grade they received. As a result of

this ownership, students had few complaints regarding their grades.

~ Byusingthis
assess their performance.

:e‘,,nt-Teacher Conferences

to have a difficult time ass

igning and defending their grades dur-

ferences. For many Years, students had been conditioned to
confe A

 ing student-teacher ithout question. They had rarely been
gchpt the grades given to them by @ teach - own grade. The most valuable part of

' i [ e
' asked to participate actively In assigning te"

Students appeared
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ty to speak with all Studentg in

these conferences was the opporfuni _
lass in general. Often the ... © Ge
d’SCU ; C‘fa
SS'OH :“.n
or,

of how they were feeling about the C
Came at the end of the conference and was the shortest part of the
ade (before the teacher), byt 'herecor_'vﬁ‘ﬁgr&:

Students were asked to suggest a g! ' !

that a quessing game was in progress as we i fed to balance the teach "% a
er &

’fx{i‘.

k|

tions with those of individual students. : So,
The data collected from surveys, obsgrvaﬁons, and intervigy,
suggest that the majority of students were either happy with the Qraz;- h ¢,
neutral about it. A majority of students indicated that t{?e alternatiyg Ing gystl:"k,’
did affect their academic preparation and performance in class (in g pg:‘?qfﬂg iy
that they had a more positive attitude toward the class. Sitivg Wa?""
I,

As we reflected on grade distributions, comparing this year to the Previoy :
appeared to be a significant increase in the number of students whogg S year b
the A/A minus range (55 percent this year compar ed with 27 percent las{q 20y,
is no way of knowing exactly what accounted for the increase of As g, dyjaf).‘ The,
however, we believe that students’ involvement in deciding their own Qradmm“'f: .
as the less objective nature of the way grades were assigned (i.e., not enﬁre, W
on the percentages scored on tests), had something to do with the OUtcoeiy b,
| learning, growth, and impro\,e,::;

believe that the increased focus on persona !
evolved from deemphasizing grades made it less likely for students to f4 iy
Men

likely for students to accept responsibility for their learning and to proyige e

dence that they had learned.

The end-of-year survey revealed that 71 percent of students agreeq With
following statement: “I feel that the grading practices used in this course he!pef{E
an on my grade.” Seventy-four percent agrag :

to focus more on my learning th
“they would recommend that this teacher continue using these grading practices .

cause they help students learn better. ” We believe that these kinds of statements;
cate student support for our deemphasized grading practices and that leaming:
occur in an environment where the pressure to earn grades is reduced. St

made supporting comments such as these:

“I felt | could concentrate on eaucation.”

“It helped me concentrate on improving myself.”

“It helps you focus more on information and less on what the teacher wents’
@ compe:

“It relieved a lot of stress and | was able to work at my ability without th
tion of grades.” .
“In comparison to the traditional grading system, this system is the most effcté

way of assessing my level of performance.” )
“This method helps me perform best because it's personal ©o My neeas.
) il
It was very reassuring to us to see the pride that students showed andthe !mpome“ﬂn
they placed on giving accurate self-evaluation grades. The following WO CGmgb’W.
ilustrate the integrity with which the majority of students approached this respO"
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‘T knew | had to be honest with myself.”

“Integrity deﬁ”?S Yyou, and if you die tomorrow, people won't remember your Q‘; ades
Or your statistics; they remember how true and real you were with yourself.

We learned a tremendous amount through this research, but as with any research,
we were left with more questions than we answered. For example:

= Is the total elimination of letter and number grades (with the exception of quarter

and semester grades) the best way to deemphasize grades?
m s ’there @ way to deemphasize grades that requires less paperwork on the teach-
ers part? (After all, one

of the things we learned through the implementation of

: rades are expedient and convenient for a harried teacher!)

m What s an appropriate role for students to play in determining their own grades?

®m How can we deemphasize grades and still maintain very specific criteria/out-
comes for students?

this intervention is that g

By far the most rewarding part of working on an action research team was the
opportunity to learn and grow with a small group of teacher colleagues. This experi-
ence of mutual commitment provided a wonderful staff development experience; by
worKing with these colleagues consistently throughout the year, we were able to ex-
plore new ideas and take risks in the classroom with a type of “safety net” in place.
For that reason alone, as well as our desire to explore the new questions and chal-
lenges raised by our research, we will continue to conduct action research into the
effectiveness of our teaching and grading practices.

Giving up grading practices and beliefs that we have held for years can be a

_ very scary proposition. It is not always easy to turn over some of our control to others.
Perhaps our first action research steps need to be “baby steps.” This action research
project freed us from the grading merry-go-round and provided a new way to ad-
dress assessment issues. By taking these steps, we were able to devote less time to
pencil pushing and calculator crunching and to spend more time with our most im-

. portant job: helping our students reach their full potential as we strive to reach our full
potential as teachers.

' Perhaps the most difficult part of action research is the process of trying to make

sense of the mountains of data collected over the course of the study. This task

is often daunting for action researchers who, while engaged in the regular, ongoing

‘collection of data, must change their focus and adopt a more analytical and inter-

pretive lens. They must move beyond the description of the phenomenon they have
- studied and make sense of what they have learned.

- The Highland Park High School example richly illustrates how a team of
‘teachers worked together to increase their understanding of how deemphasizing
grades could help reemphasize student learning. In so doing, the teachers were able
to encapsulate the “findings” of their research into “sound bites” that could be
shared with other teachers and participants. ‘
~ Considering how to best proceed with data analysis and data interpretation is

critical before, during, and after the action research process and will be impacted by
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alitative, quantitative, o, -
to make sense of this dﬂtq;,.cd e
[lecting data that are not important 0; t.] (‘f(,r‘{h
Gimilarly, during the study, teaq 1a Copy,
| how it can inform their ()n\cr. rm,at'i )
collection of data CO“Cludg,mn' Iep, ¢
¢ to “celebrate”™ and share iﬂ‘:}; teagy

Cirf; !

ing: "
B,

ave conducted: qu

the type of research you h :
v am 1 gomg

It is important to think “Hov
ducting the study to avoid co
form that cannot be understood.
should reflect on what they arc finding anc
lection efforts. Finally, as the systematic
searchers should determine what they wan

Ongoing Analysis and Reflection

o teacher researchers with data that can p, o,
: s
h of the data collected during the Stuil f“”n;

used to positively affect teaching throughout the study. For example, teac},tca" L
i i

always reflected on their teaching befor€3 fiur ng, f"md after a P?rticu]ar tcach'S a‘.,
ition. Action research is no different Ing N

sode—it’s part of our professional disposition

and should take time to analyze our dafa during the study to decide whethe, ‘%
are learning is what we had hoped to learn. For example, the Highlapg Py ka“*-:
School team discovered early in their research that some aspects of thej der Hy
sized grading system were working, whereas othe.rs needed to be refineg oemP i
he action research process is essern; i‘m
2

nated. Pausing to analyze and reflect during the act -
Anderson, Herr, and Nihlen (1994) maintained that it is very IMportay,
t[o

recognize that at various intervals you must stop gathering data and refleg
what you have thus far” (p. 155). For example, tl?ese authors suggeste ﬁ?"‘
teacher researchers answer two qu de their work and reflectigqs,

Action research studies provid
tively and summatively; that 1S, muc

estions to gul

1l answerable and worth answering?

2. Are your data collection techniques catching the kind of data you Wang
and filtering out the data that you don’t? (p- 155)

Similarly, Hendricks (2017) discusses the importance of interim analysis, a sip;
the action research process that allows the researcher to make changes to dat coli
Jection strategies during the cesearch based on the kinds of questions and issi
that arise during the ongoing data analysis process. Consciously “pausing” duri
the investigation will allow you to reflect on what you are attending to and whe

ou are leaving out. Such a reflective stance will continue to guide your effortsx
a5 well as allow for early “hunches” about what you are seeing so fat &

eagues (1994) suggested,
ata collection process also allows you to s if

you have any gaps in the data, holes where you need data to answer the
questions. Seeing this early on in the research allows you to develop the cor- |

rect techniques for a complete study. (p. 156)

n’s (1952) original action resez{ffh ,
: replaﬂﬂlﬂga ‘

1. Is your research question St

process)
Anderson and coll

Stopping periodically in the d

Another way to think of this is in terms of Lewi
model and the attention given to rethinking, reflecting, discussing,

understanding, and learning during the action research process.
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AVOi
void Premature Action

Althou
gh ongoi
Ng analys;j
cess, you sh S2ysls and ion i
data. Acticmomd avoid prematurieﬂe(-:tlon 1S a natural part of th i
researche actions based on early analy s acctil('m i T
sis and interpretation of

impulsive decis; S—especiall
: Cisio tally th i
: ns based on Iimiteg 0se who are inexperienced—oft
Sl 5 4 or no data. Neophyte teach en fl?ake rash or
: it _ er researchers engage
o i wn teﬁglm%ftend to zealously collect, angah%z;.i
5 o r >
: ot ctiorts go awry as they become their
Clusions and impulsive actions

enough ins;j
gh 1nsight to enact 4 quick-fix strategy!
ate % :
gy! Although it is much easier to start a

¥ Preconceived notion about wi
n
- - t at you Wlll ﬁnd, it’s a far greatet test Of

patience, endur
ance, and i -
o ’ mntegrit :
ver the course of 3 ge — §r tY :)0 let the action research inquiry slowly unfold

;rhe Roleﬂof Analysis and Interpretation

T e

You will reach int i
cha po
A e Ielzlr:;tdu; tge rﬁsearch process where you will want to summarize
e b pourfind: nd what you thmk it means for your students. You will
ngs without having to share all of your data and use these

Voices from the Field
Avoid Premature Action

our teacher researcher, Rachelle, provides a good example of a neo-

In this vignette,
e competing agendas of trying to find a

phyte teacher researcher grappling with th
“quick fix” while staying true to the research pro-

achelle references the temptation to change

cess. R
t toward out-

her data interpretation and to steer i
comes that she had anticipated prior to the study.
It is critical to the success of any action research ef-
fort that the teacher researcher avoid premature
action based on preliminany and/or incfomplete PN LANCEDstext
data collection, data analysis, and data interpre- o0 example 7-1

tation. Similarly, teacher researchers must remain  pochelle, ihe teacher researcher in

vigilant about the possible impact of their Pre-  this video, points out the link

. > i nduct of the  between early interpretation and
~ notions on the rigorous €O !
COHLelVCd ocess researcher bias.

action research pr |

s S
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. t in the action research prq,
findings to identify what will happeﬁcﬁe;mcess is called data analyiis aisj'_This
critical component of the action reflea Fonght out. inte
pretation, and it needs to be carefully thoug (erreed e ig

Data analysis is an attempt by - teagnf type of data you coll o
data in a dependable and accurate mannet. € I!P e ley ” ect
mine the data analysis techniques you will use. (;1' P notis,f YO“bCOHeCt‘narra_
tive, descriptive, and nonnumerical data, SU_Ch 25 he ] sriom ‘(131 tfervatlons or
interviews, questionnaires, or pictures, qualitative h%’ N ad Yd S Wlh_ ¢ best sy,
for your needs. It is not possible to “number. crunch” an rcle uce this type of dy,
to a manageable form, as is the case in quantitative data analysis. Somenmes, hoy.
ever, quantitative data analysis will be the mOst appropriate way to summa,

your findings, such as when you need to summarize test scores. In this chapter, y
will discuss how to analyze both qualitative and quantitative data sources,

After analyzing your data, you will be faced with the task of trying to unde.
stand it. Data interpretation is an attempt by the researcher to find meaning in
data, to answer the “So what?” question in terms of the implications of the study’s
findings. Put simply, analysis involves summarizing what’s in the data, wheres
interpretation involves making sense of—finding meaning in—that data.

Data analysis and interpretation are critical stages in the action research pro-

cess that require the teacher researcher to both know and understand the data.
When analyzing and interpreting data, challen

angle and try to find patterns and seek out n
Remember Deborah South from the
motivated students”? At first, she w
tion of her data was that her class 3
drop in students’ scores. After all, i

C.OUECM
wil] detey,

ge yourself to explore every possibk
ew understandings among the daz
Chapter 1 vignette on “how to motivate ur
as convinced that the only feasible interpret
nd her teaching were the causes of the dramatt
t was the only experience these 18 students b
Wever, as Deborah revisited her data and s I
mine other possibilities, it became e
-achieving” and “unmotivated” St“d€;[;
commitment to quality data an:;)lf ;lizgatl(;u.ty” g _classroom. e rcsullt zf u:f
her action research findings to m)z;ke o erpretation, Deborah was al)le gincl
pal to investigate other “intervenc; ) gersuasw-e argument for the schod pssf
problems of the “unmotivated” Stug)el;st that might more effectively addre

Qualitative Data Organization
If data are to be thoroughly anal
researcher wil] have carefy] i

vzed, they must b : Ily, the t¢*
co_llected; however, as a forly Managed e organized. Ideally, et

notes, record - s they ™ .
s, and artifacts a 08

reigns! is wi oTmer claggy J ; cn

g SO.,'lt Is with thijg Sensitjy; Ooom teacher, I know sometimes that et

some additiona] Organizag VitY 10 the req

ness

ities of classroom life tha* " " ¢

_ udy. A fttl Y Up™ your data, ensure their C(])n A
see Figure 7_1). er the data are organized, the ana!)
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figure -.‘Data Organization Activities

S ————— S

/_—-—_ x

« Write dates (month, day, year) on all notes,

» Sequence all notes with labels (e.g., 6th set of notes)

s Label notes according to type (such as observer’s notes, memo to self, transcript from interview).

» Make two photocopies of all noteg (field notes, transcripts etc.) and retain original copies.

» Organize computer files into folders according to data type and stages of analysis.

+ Make backup copies of all files.

* Read through data and make sure all infor

' L . mation is complete and legible before proceeding to
analysis and interpretation.

¢ Begin to note themes and patterns that emerge.

One way to proceed with analysis is to follow three iterative, or repeating,
steps: reading/memoing, describing what is going on in the setting, and classifying
research data. The process focuses on (1) becoming familiar with the data and
identifying potential themes (i.e., reading/memoing); (2) examining the data in
depth to provide detailed descriptions of the setting, participants, and activity (i.e.,
describing); and (3) categorizing and coding pieces of data and grouping them into
themes (i.e., classifying).

The interrelations among these steps are not necessarily linear. At the start of
data analysis, the logical sequence of activities is from reading/memoing to de-
scription to classifying and finally to interpretation. However, as a researcher be-
gins to internalize and reflect on the data, the initial ordered sequence may lose its
structure and become more flexible. If you’tve ever driven home pondering some
issue or problem and then out of the blue had a sudden flash of understanding that
provides a solution, you have a sense of how qualitative data analysis takes place.
Once you are into the data, it is not the three steps that lead to u'nderstanding; itis
your ability to think, imagine, create, intuit, aqd ana!yze that guides the data_ anal-
ysis. Knowing the steps is not enough; the thinker, imaginer, ar‘xd hypothesizer—
that is, the teacher researcher—is the data analyzer, and the quality of the research
analysis depends heavily on the intellectual qualities of the teacher researcher. Let
me be very clear about this process: It is a process of dlgest.mg the contents of your
qualitative data and finding related threads in it. _‘.(ou will not meaningfully ac-
complish these tasks with one or two or more readings of your data. To make the
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alyze and interpret qualitative data, yoy Mg
to an

-1st on paper. The proce
kn data—really know it, in YOUT bead, 10} ]UStthe Ete%s can hglp YoS .
beczz‘giiyc:)uusr tizrlnz:: con;u;ing and repetitious; however, U g,
> b

' irative data.
derstand, describe, and classify qualitativ

kinds of connections needed

Reading/Memoing

The first step in analysis is to I
scripts, and observer comments t0 &

ead and write memos about all field notes, tra,.
et an initial sense of the data. To begin, finq,

i r

quiet place and plan to spend a few hou‘fs atf.a tlglrt; ereii)cill;gt :i}(]) “(1)2%2 rt:aeddata'
Krathwohl (1998) wisely pointed o}?t thalt-ti ctll;lfarlg i‘; flresh):’ (b, 309). It is impo:tz:l]i
1 ' come to that pa . : .
?}?:)lfi)tlhi:i?éynﬁ?;: i);otlile margins or underline sections Otfl 155‘11:'5 tha'éseem Impor-
tant to you so that you will have a record of your initial t ?lgd t; and sense of the
data. Later, when you are deeper into the analysis, you may Ind t Et many Of.tl:lﬁ-Se
early impressions are not useful; however, you may a1§0 find that some mm.al
impressions hold up throughout. At this stage of analysis, you should also begin
the search for recurring themes or common threads.

Describing

The next step, describing, involves developing thorough and comprehensive de-
scriptions of the participants, the setting, and the phenomenon studied in order to
convey the rich complexity of the research. The descriptions are based on your col-
lected observations, interview data, field notes, and artifacts. The aim of this step
is to provide a narrative picture of the setting and events that take place in it so you
will have an understanding of the context in which the study is taking place. Atten-
tion to the research context is a common and important theme in qualitative
%esearch becagse _thg (;lontext dlrll)fluences participants’ actions and understandings.
hz(xﬁu:fercril(:ﬁ;lnogults ;Ilh:)lence : dY context, analysis (and therefore interpretation) s

pere rough description of the context, actions, and interactions
of participants.

An important concern of t . ' :

3 por eacher researchers is portraying the views of the
research participants accurately. The descripti n-
: d social relati riptions of the research context, med
ings, and social relations can be presented ip ou

a number of forms. For example, Y0

can describe events in chronologi

: nt cal order, cre : i £y

the life of a participant in the setting > Create a composite of a typical day !
b

7 focu ; 3 b
nate different perspectives of the part s on key contextual episodes, or illum
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gen tical form. Qualitative data are typically broken down through the

eral, analy
e on ,Clas_SIfY Ing or coding; the pieces of data are then categorized. A category
is a classification of jd : -

are made, categories are formed.

As an example, consider 5 teacher researcher who is conducting a qualitative
study on characteristics of fifth-grade students’ study methods. Suppose the
researcher had_ collected 20 sets of field notes (i.e., based on observations) or 20
transcripts of interviews. The researcher’s task is to read through all the notes or
transcripts and categorize the meanings or understandings that emerge from the
d.ata. The categories provide the basis for structuring the analysis and interpreta-
tion—without data that are classified and grouped, a researcher has no reasonable
way to analyze qualitative studies. However, the categories identified by one
researcher would not necessarily be the same as those identified by another
researcher, even if they analyzed the same data. There is no single “correct” way to
organize and analyze the data, Different researchers produce different categories

from the same data for many reasons, including researcher biases, personal inter-
ests, style, and interpretive focus.

Qualitative Data Analysis Tebhniques

Picture this: After weeks (months, years) of data collection using a variety of quali-
tative data collection techniques (observations, interviews, surveys, audio record-
ings, and the like), you sit in your living room (classroom, faculty lounge) with
colleagues (or by yourself, perhaps being observed by a curious significant other!)
surrounded by files (boxes) of stuff (data in all shapes and forms). This less-than-
romantic image of the teacher researcher is a common one. Having immersed
themselves in the systematic study of a significant problem, teachers (individually
and collectively) are confronted with the somewhat daunting task of data analysis,
engaging in analysis that will represent the mountains of descriptive data in a “cor-
rect,” “accurate,” “reliable,” and “right” way. There is no easy way to do this
work: It is difficult, time consuming, and challenging. Nevertheless, it is poten-
tially the most important step in the action research process as we try to under-
stand what we have learned through our investigations.

The strategies outlined in the following sectiqn.s will serve as guideposts_ and
prompts to move you through your analysis as eff1c1eptly as p0351ble.' There is no
substitute for taking time to fully immerse yourself in your'data. Literally bury
yourself in what you have. Read and reread, listen and relisten, .watch and re-
watch. Get to know intimately what you have collected. Struggle with the nuances
and caveats, the subtleties, the persuasive, the incomplete, Avoid- premature ju_dg-
ment and action and try to remain aware of what will ultimately improve the lives
of the children in your care. These are lofty goals, but they are at the heart of what
we are trying to achieve with data analysis.
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|dentifying Themes . io to work inductively as you begin ¢, ang|,
One place to start your analysis 15 d start to list “themes” that yoy have Ve

. : an . 8¢
the data: consider the big pict u\;eand in the data collection. Are there Patter:]
: : re revie X ;
e ilte;aet\?ents that keep repeating themselves, key phraseg that
that emerge, such a

L describe their feelings, or survey responlses tbat seem to “Iatgy
ticipants use to eS‘d ¢ the Highland Park High School action research team,
one another? Qonfée Cof this chapter. As they gather.ed thc?1r data, they realizg
tﬁe O%enmvge:égdneealing with many recurrent themes 1n their effo;ts to deempp,,
i eﬁ\—the stress on students created by gradés, the satisfaction Saingg
;ue grﬁ es newed focus on learning, the amount of time it took for teacher,
arszgstsfuiieent work not using traditional grades, and the issues of honesty gng
integrity, for example.

Coding Surveys, Interviews, and Questionnaires

One of the most frequent data analysis activities undertaken by action researcher
is coding, the process of trying to find patterns and meaning in data collected
through the use of surveys, interviews, and questionnaires. Working with thes
types of data is common because surveys, interviews, and questionnaires are ger-

erally accepted as part of the school culture, and they provide a great deal of infor
mation in a relatively short amount of time.

As you analyze your data, you ma

o i y need to reduce that data to a manage
able form. One way to proceed when worki

If you cap imagj
glne play;
iiymb()ls on the card mezn Ylflllg A
eck of cards, each of vy the followip

ASs you initj ich ¢ i 5
ally scq Ontains ¢ T y il
N the ata. The or 1s ranv
some of the cqrqq look ‘arc.js, you hay der of the cards y

looking at a| of he oo Similar ¢ th € an intuitive sense that the dit :i\‘
deck, but this timte soards ang reshufﬂat On other cards. You finish Cf‘rf}l' @
1 Ou € t d . i

up with : roy € deck. hroug
(tEl;e numlb3 COllectmnS of foputogether the cards (dig?lrlll yolu l(l)<0k1-;(e Yot d
time as °r or face Valye ¢ C3Tds thay av e L e Al omi
You start ¢q sort thO the cqp ). € some kind of trait in cds 1l
fough the cardsgam’ you reshuffle the Cililf i

> YOU notice a different them

& analogy might work: You have*
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f)l::lil(l)va;l:'feilagg) an erflfd up with four piles of 13 cards. This is puzzling. Not to
R ———— your etforts, you again reshuffle the deck and attempt to settle
ganizing theple. You group together cards (data) that have sufficient
- characteristics, and you feel confident that your analysis of the data is
undeniably accurate. But there is just one problem: What do you do with the
](?ker that found its way into the pack? And what about that wild card? Where
did they come fr.om, and where do they fit? Just when you thought you had it
all wo‘rked out, 1n crept something that challenges the themes you have used to
organize and represent the data you have collected. The process of shuffling
and sorting continues.
] .A few commonsense guidelines may make this somewhat overwhelming
activity of coding mountains of data more manageable:

1. Read through all the data and attach working labels to blocks of text.
These labels ought to have meaning for you—a kind of shorthand that
will serve as a reference point when you return to the text later in the
process.

2. Literally cut and paste the blocks of text onto 3" X 5" cards (similar to the
card-playing analogy earlier) so that your data arein a manageable form. Use
some kind of numbering system so that you can track the block of text back
to the original context in which it appeared. For example, noting date and
time (1/26/02, 10:15) will help you to locate the reference in your journal or
field notes. Remember: Context is important, and you will want to check
that you have correctly labeled the text you are trying to funnel into a cate-
gory with similar text. Trying to shuffle reams of paper can be a difficult
task, so cards are beneficial. . !

Start to group together cards that contain .the same or snm1la_r lgbels.

Revisit each pile of cards and see whether, in fact, the la.bel still flt_s or whether

similar labels actually warrant the.ir own category. Th1§ process is som(?what

similar to brainstorming and seeking categories that will encapsulate similar

thoughts and ideas.

ol

ool district change (Mills, 1988), I found myself

f sch :
y study o hat included some of the following notations:

For example, in m
cards t

with a large pile of 3" X 5"

o reinvent the wheel but
with an identified prob-
he California Achieve-
he principals, “I don’t

ndent urges principals not t

. Assistant superinte
e her as they attempt to deal

. ) "
to share ideas with each o
lem. (In this case, the problem was low test scores on t

ment Test [CAT].) The assistant superintendent states”to t
want any of you to think that you are alone out there.

il i ; ts. “Clearly, the CAT does
the principals at the meeting comments, : .
Carcti 2t. Sfr:;tovff ; tz ;’C h in our schools. The test was designed for California, not
not tes

Oregon.”
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Card 3, The next meeting of principals fO“"“”“? tlklle r}t;:lealse Oflltlzie CA SCOFES,
and the directive from the superintendepF that “all schools V\i: ; evelo ' actig,
P'ans to address areas of weakness identified by the test scores” does not

Nclyg,
any discussion of action plan development.

Card 4. A principal sums up his feelings about standardized testing ag fOllowS:
“The district makes ug go through a whole lot of garbage fo

r little outcome (,,
benefit to the teachers and the students.”

Card 5. Principals’ meeting 3 months following the re_lease of te
action plan mandate. Action plans were due to the curriculum dir
ago. Principals are instructed that they can have another 2 weeks t
plans.

Card 6. The assist
with principals o
school improveme
school year and 16
ment action plans,

St scores apq
ector 7 Weeks
O complete g

ant superintendent announces that
n an individual basis to discuss ho
nt will be implemented. It is 4 weeks
weeks since the initial directive to dev

he will be Meeting
W action plans f,,
before the end of the
elop school improve-

Card 7. One principal commente
improvement plan, “Do I write
office know that it h

d on the develo

plans of impr
as been done so that they

pment of the action plan/schoo|
ovement just to let the centra

are satisfied and can get on with
doing whatever it is that they do with all the paperwork? I admit that [ have
written plans and never followed up on them because I’tm too busy getting on
with the real business of school.”

nges to school distric

: t approach”; and cards 6 and
ool district ap

proach.”

i 2 s : in

McKenzie School District, I 1ncludedc1.

Xonomy of Managlng and Coping Strategies for ]'a:dud;f
“Inaction” to describe

ect. '

naction” a5 4 ¢, "€ emerges from the data you COIfIth

. : €me b descriptive (to me) 0 1g—2
for your own analys!
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ou cod
y e your data and reduce them to a manageable form, a label will emerge

that describes a : ;
sense of your datr::ttern of behavior. You will be well on your way to making

Analyzing an Interview

Apother common form of qualitative data that action researchers analyze is inter-
view data? most commonly in the form of a transcript from the audio recording of
tl?e: interview, What follows is an annotated interview between a researcher and a
bilingual education teacher as an example of the researcher’s analysis of the themes
that emerged from the interview.

As this example illustrates, the process of analyzing an interview transcript
involves a careful reading of the transcript to identify broad themes emerging
from the data that will help answer your research questions. This in-depth,
intimate knowledge and examination of the data allows teacher researchers to
categorize themes and ideas that will contribute to their understanding of the
phenomenon under investigation. In this bilingual education teacher example,
fear of change is a pervasive, recurring theme that contributes to the researcher’s
understanding of the phenomenon and possibly provides an answer to a research

question.

Asking Key Questions

Another approach to data analysis involves Fhe use of kt?y questions. Accord'ing
to Stringer (1996), working through a series of questions can enabl? action
peeaarehers 8 extend their understand_lng of the problems and con.texts’ .(p. 87)
they have investigated. These key' questions may be the very ones with which you
began your action research inquiry, the questions mentioned in Chapter 3 that
involve the who, what, where, when, why, and how of the ;educ}:la.m}(l)nal p}rc\))c(:/;ss.
For example, Who is centrally involved? Who has reislourcesl;lW >ICH oneil. at
major activities, events, Or issues are releval}t to tb lﬁ pro eff;~ é)W 0 ai{?,
activities, and events happen? When does this problem occurs and s, o4

. , : ingle situation, they may
e questions will be applicable to any sing tion,
g;z:;g;enao;tzl:tgggspc?int for teacher researchers who are engaged individually or

collectively in analysis. :

0 lec’i‘o ili’ustrate, the Highland Park High Scho&)l D determining their

the following: What is an appropriate role fo_r 3t en.tls P hY e Sg £
> How can grades be deemphasized while teache ] specific

own grades: tor students? Answers t0 these and other questions will help

cnterlcz;/(;lutct:;n;fs understanding of the problems associated with deemphasizing

;)r(ztlfir;s vtvheile emphasizing the importance of learning:

team raised questions such as
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Codes
Culture

Nativistic
movements
Patrictic

:ow Transcript
Coding from a Sample Interview fran p
o)

ilingual education?
Q: Why do you think that English-only teachers fear bilingu

d personal level.
A: | think the fear factor is on a real gut'tl‘:r\:]eli :Tha? S——
Téachers feel it's kind of a one-way SyS | at a real basic visceral
who are in the all-English program are fearful tarisk Not to mention
level that their jobs and their Iivelihpod are a Id'is i el B
their culture, their society, and their known wor' koo
other language coming into the schools and k‘)‘elng s
in the schools. And the teacher mightl say, “Oh wef, ok, Am |
don't have Spanish that means | am going to be out of a t110 : o
going to be replaced by a bilingual teachgr’? If you a\_/lfe ]
program in my school that means you’tre going to need bilingua
teachers. | am not bilingual so my job is at risk.”

Q: Do you think that there is resistance towards expecting all
children to learn English?

A: 1 think that's an interpretation that comes out of a model like a
90/10. When the child

needs to come into the first year and has
90% in Spanish and 10% in English,

it's easily perceived that we
are withholding English from the child. That is a perception. A
50/50 model is a Iittle more amenable to that because it's
obvious that 50% of the time the child isn’t getting English.
Q: The're is the old adage that teachers who Oppose bilingual
educ?atlon say, “My ancestors never received bilingual education
Services in public schools ang they did just fine.” How ¢
respond to that kind of attitude towarq bilingua| eaucation'? e

» 1o |
language demang Was less than

: _ it is toga
sasier to obtain, let's say 4 il

‘ . ' Ndred years

Kind .Of thing. So 4 Person couy . agoon g Manual labor
Scottish and 209 e here ang Speak 809%

© English ang st
e .
could manage to g labor that vy e i 35tajob because he
English. It wasn't an academie level e e Lo
that my grandfather Needed O Eng

Ployment was

O € neede
Q: What aboyt the attitugg « e s SPeaking Norwegiag' d
and we speak Engjign ro o' Well the i '

'® Speak Engligh here, § yare in the Uniteq

Can lgg , .
res X Nglish. That!
A That's a big ong, T Pond to iy That's al
know, it's based

o Shuge, 1y '
%. Basedtzggisna' ook ql
in

Themes (ang
Other Ideas)
Fear

Fear of change

Job stability
Fear of new jop
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United States is a very isolated island in that we are closed in by
two oceans and we have never had the habit of stretching out
beyond our borders much, or valuing much of what is beyond our
borqgrs. We are xenophobic in that sense. So we haven't
traditionally learned other languages, or been interested in other
languages. “Why bother, we’tre America, the biggest, the toughest,
so why would we value anybody else’s culture or language?” And |
think that’s an old thinking as well. It's an old habit.

Q: Do you think that this attitude is changing?
A: Well, I'tm not sure. With September 11th and Homeland Fear

Nativistic >
movements Security .and all that, 1 think we have had a big reversal. | think we Fear
Patriotic were going to be able to look at a global perspective and we

were on the track of maybe reaching out and saying, “Oh, yeah,
this is interesting. Wow, this is great. Look at what we are getting
from South America. Look at what we are learning from the
Greeks. Look at what we are learning from folks traveling in
Africa or traveling in Asia. We are gaining so much. We are taking
in so much, it's been great.” And then September 11th kind of
closed that down and kind of put us back in our cave again and
made us a little more fearful. | think the other phenomenon is,
and | can speak from the point of view of my father, a good old
Idaho boy, you know. Like, “If those folks are coming into our
culture and they don’t learn English. And they don’t learn about
Thanksgiving and the 4th of July and how we celebrate
Valentine's Day and do it the same way we do, then they are
going to change our culture. My culture. And if they change my
culture then | won't know how to act. And it's my culture in the
first place so if they want to be here they need to accept that.”

Q: | hear in my class all the time, “If | go to Mexico they aren't
going to speak English. They are going to expect me to speak
Spanish and adhere to their culture.” Why are we different? Why

should we be more open?

A: Why should we be? Well, there is a big diﬁgrence between a Fear
tourist going to Mexico and somebody coming ‘here for tyvo
weeks, or somebody coming here to spend a lifetime and raise

their children. That's a really big different set of elements that we

are dealing with. So, one of the things abogt ?he United States is

that we have always said we are a pluralistic culture. You can
come here, settle, raise your family, bring yogr poor, hgmble,
weak, and we will be collectively a nation. So it starts with the
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idea, the salad bowl idea, that we can all be mdnwdualg byt we
o i tion. And the contradiction of
are going to make a collective na o G TR
that is that we want to all be on the same page ot
need to be united. | think the fear that we are"not gnl Ie IT"s‘een
in the commonly held belief that the word mL.HtI.CU éura s a
nasty word. It's an eight-letter word or whaf[ever it is, ecause it
means that we are separating out into our little ghettos, mto. our
little cultures, and we'tve got Latinos over here and R,ussmns
over here, and we'tve got the Afghanis over here and we tve got
the Vistnamese here in San Francisco, and they gre going to be
separated and not be pulling together in one’ United Statgs. _So
that goes for elections and social security and achieving
resources and services that are federally provided. Schools for
example. The thinking would be “Why would we want all those
really diverse thinkers? Like maybe we'tve got a whole bunch of
people who are adhering to Islam and they want to come into
the public schools and we should educate them? But Islam is
apparently against the Anglo-Protestant way of the United
States? Why would we let them access our services?" So that is
from my father’s point of view. Not from mine. But that is from
that conservative, older generation in this country.

Doing an Organizational Review

Angther approach that Stringer (1996) suggested is undertaking an organizationaf
review that focuses on the following features of the organization (in this cas,?

school?: vision and mission, goals and objectives, structure of the organization
operation, and problems, issues, and concerng (p. 90). Stringer noted, “As particr
pants work through these issues,

ants _ they will extend their understanding of the o8
nization and aspects of its operation that are relevant to their problems, issues, "
concerns” (pp. 90-91). A review

of the school, with th in mind, ™
B B P o ese features in mind,
provide insight into the data you have collected,

For example, in the Highland Park High School example that opened .this

chapter, an organizational review e
. e A of the school’ : L Omml.lﬂl
tion policies with students and ol’s grading policies and ¢

Ans
_ parents w ' . uestion
such as the following; ould include seeking answers t0 4

What is s missi i
the school’s mission and vision?

What is the school’s olic i
How is the school ols e b ading?

ganized ~ ; oo with ST
dents and parents? t0 provide effective communication V!

What issues arise wh i
en a change ip grading policy is put into effect?
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Ansl:vlf_:{r.s to these questions would provide the teacher researchers at Highland
Park High School with additional insights into the data they collected. However,

the questions asked t?y teacher researchers as part of an organizational review will
depend on the organization and the area of focus.

Developing a Concept Map

Stri'nger (1996) suggested that concept maps are another useful strategy that helps
action research participants visualize the major influences that have affected the
study. FOF (?Xample, what were the perspectives of the students? Parents? Teach-
ers? Administrators? A concept map gives participants an opportunity to display
their analysis of the problem and to determine consistencies and inconsistencies

that may exist between the disparate groups. The steps for developing a concept
map include the following:

1. List the major influences that have affected the study of your area of focus.

2. Develop a visual representation of the major influences (factors) connecting
the influences with relationships you know exist (using solid lines) and influ-
ences you have a “hunch” about (using dotted lines).

3. Review the concept map to determine any consistencies or inconsistencies
that exist among the influences. This forces you back to your data to see
“what’s missing.”

For example, Jack Reston at Eastview Elementary School (see Chapter 8) con-
cluded that the following factors were major influences on the success of the
school’s absenteeism policy: respectfulness, safety, conflict management, disci-
pline, school rules, behavior, getting along, self-esteem, and academics. Further,
Jack believed that some relationships (real and perceived) existed among these

factors (see Figure 7-2).

Analyzing Antecedents and Consequences

Stringer (1996) also suggested a process of mapping ant}clecedex_lts (clauses) and con-
sequences (effects) to help action reslearchexjs identify the major c} e}rlnents of their
analysis. Using this framework provides a visual lire%)'resenta}tlo? of t le cahuslalf rela-
tionships that you, the teacher researcher3 now believe ex;sttll1 tl _ltS also he PdUI to
revisit the causal relationships uncovered in your review of the literature to deter-

: r analysis and interpretations.
lenges and support for you :
mine Ef};i‘:l ste% s for analyzing antecedents and consequences are as follows:

1. List the influences that emerged from the analysis for which there appear to
. List the in

be a causal relationship. e to determine whether the analysis of the study

o iew of literatur : . :
2. Revisit :Shzrr‘i::ﬁlvzllenged by the findings of previous studies.
suppor
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actors Affecting Absente eism

figure 7-2 = Reston’s concept of the F

at Eastview Elementary Sch9_9|

Academics

’
’,
.
.
’

ey Conflict
Management

,
-

Absenteeism

Getting Along

School Rules

3. Revisit your data to determine whether anything is missing and suggest how
your findings may influence the next action research cycle.

As an example, in the Eastview Elementary School study, the concept map (sce
Figure 7-2) could be expanded to include a mapping of antecedents (causes) and
consequences (effects) as an outcome of the analysis. In this example, Jack Reston
clearly identified (based on his analysis) that a causal relationship existed between
absenteeism and academics (student performance) and absenteeism and discipline
(student behavior). Based on these relationships, Reston revisited his review of lit-
erature to determine if his data analysis challenged or supported the findings of
previous studies. Furthermore, Reston could use these reflections to help formt-

late the next action research cycle focused on another planned intervention to ad-
dress absenteeism at Eastview Elementary School.

Displaying Findings

The inforr_nation you have collected should be summarized in an appropria®
an_d meaningful format that you can share with interested colleagues. To do
this, teacher researchers should “think display” as they consider how to convey

their findings to interested colleagues. You might use matrices, charts concept
Mmap g{:aphs, and figures—whatever works as a ra(:t'a lilc , to enéapsula[e
the findings of your study. I have also witnessed tza h e rend hers who ha%
made excellent- use _Of other audiovisua| media suci e fffzeafc ecordings ant
computer multimedia presentationg (inCOrporati’n : aShv1 eor O o,
?nd video), to represent their findings. These Vig elxé,.c arts, Hflil 2 s;rve an
important function for teachers whq wiieks to ol sual 1§plays of da 255 chei
insights in a public forum. Putting your ¢ o share findings and celebrat® ©

hel¥
[14 bH
you “see” new aspects of your dagg

: ata into a visual format might ?150 .
plays of data.) (See Appendix B for examples of visu?
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Stating What’s Missing

Finally, as part of your full reporting, flag for the consumers of your research
what pleces of the puzzle are stil] missing and identify any remaining questions
for w_hlch you have not been able to provide answers. Often we find ourselves
wanting and needing to provide answers, to move beyond our data with un-
warranted assertions that may, in some cases, ultimately lead to embarrassing
questions a.bout what we actually did. In keeping with the theme of avoiding
premature judgment (arriving at answers to problems without systematic in-
quiry), the data analysis technique of stating what’s missing allows you to hint
at what might or should be done next in your quest to better understand the

findings of your study. (See Research in Action Checklist 7-1 for a list of data
analysis techniques.)

Using Computer Software to Assist with Data Analysis

Increasingly, computer software is being developed to assist with the analysis of
qualitative, narrative data. The important word in this sentence is “assist.” This
software will not do the analysis for you! Novice researchers need to remember
that computers alone do not analyze or even code data. They are designed only to
expedite these operations when researchers are working with large bodies of text
and other kinds of data. The process of coding, retrieving, and subsequently mull-
ing over and making sense of data remains a laborious process completely con-
trolled by researchers. Even if a computer is used, researchers still must go
through the process of punching each code into the data on the computer as they

O RESEARCH IN ACTION CHECKLIST 7-1

Data Analysis Strategies

Identify themes.

Code surveys, interviews, and questionnaires.

Analyze an interview.

Ask key questions: who, what, where, when, why, and how?
Do an organizational review of the school.

Develop a concept map.

Analyze antecedents and consequences.

Display findings.

—_ State what is missing. j
 ——

Scanned with CamScanner



|

190 | CHAPTER 7 | Data Analysis and Interpretation

- dio and video recordings, ¢

ea ir interviews, field notes, and au : om.
I)uti:lrtsh;x?; rgnt:c}:l? handy and extremely fast labelulllg arnd ;’gtfr 1§;alt;(;0::i;r§e5earch_
ers also must remember that they alone can teh' 0 cll) ngot Cprad o IID(Uter fo
retrieve and count data in specific ways; the mac C'{”ES :den ualitativ:S S augy.
matically. Although computers can enhance and }an e fr g Feseﬁfc‘h
analysis, if you are not connected in some way Wltd Al sity, it i
unlikely that you will have afccess to the software an p Omeone

he software. ' '

teaCh%(()) l;u?lgv;ciﬁ ::;}tl yeour decision about whether to proceed with locating and

; :
learning a qualitative data analysis software package, let’s review some of the
factors that might affect the decision:

® Are you analyzing large amounts of data (e.g., more than 500 pages of field
notes and transcripts)?

= Are you adequately trained in the use of the programs?
= Do you have the resources to purchase a program, or do you know someope
who has the program?

= Do you need to be able to capture specific quotes from a large database’
(Questions developed from Creswell, 2015, p. 240.)
Remember, com

puter software will not do the data analysis for you, but it will
help retrieve ca

tegories from a large amount of narrative (text) data. Given the

Voices from the Field

Qualitative Data Analysis Techniques
The teacher researcher in t

AL -
vides some good examples of the kindg of W
data analysis tech

his vignette pro- =

niques she used to analyze
her field notes, observations,

fic . and surveys,
Specifically, she identified themes from the
field notes and observationg by coding cat-
egories of student engagement (on task, off
task, and enthusiastically on task) and 5 ; |

ir}g a frequency count for cach of the cal:ep -
ries. She also coded student surveys and ufoc-l
descriptive statistical analysis to bege, u de

stand how student perception e
the course of her technology j

ENHANCEDetext
video example 7-2

The teacher researcher in this
video organized and coded her
Qualitative data for effective

s change over 2analysis. As she describes her ;
Ntervention Procedures, try to identify some 0
‘ . " the techniques she used.
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time (and resourc i
€s k
) it takes to learn new software programs and the relatively

modest amounts of i

it is likely that youagﬁ?ve data you are likely to encounter as a novice researcher,

desciibed in, fhis chais Trﬁsort. to using the other “old-fashioned” techniques
pter. The Digital Research Tools for the 21st Century feature

on the next page di
i teacheI:' r%i - 1sc§sses three common computer software packages available to
archers with the analysis of qualitative data.

Qualitative Data Analysis: An Example

E’ﬁee :’;Zrﬁf;fi‘:gastt izllov\:rvg llsdmtenglled to provide a sense of qualitative analysis. A
Bt el represenz theu entail more data_ an.a1y51s than shown here, but the

‘ process that a qualitative researcher would undertake
when analyzing data throughout a study.

' Ip this .exarnple, the topics under study are the concerns of parents regarding
their first child’s entrance into kindergarten and the kindergarten teacher’s interac-
tions with the students and families. The participants were four parents—three
female and one male, representing four families—and the first child in each of the
families. The children attend the same school; the kindergarten teacher was also a
participant. Data collection procedures included observations and interviews with
students, parents, and the kindergarten teacher.

Data analysis would proceed as follows:

1. From the field notes of your classroom observations, you begin to list some
s that you noticed. You recorded in your notes that

the teacher was using books, videos, and
handouts. You also noted that at times, instruction was directed tO\ivard
individual students, sometimes toward the whole class, and sometimes
toward students who were working together in small groups. .

2. From your interviews with the _teacher, your eal_lz.e that she g}iwe i?llzimfm?a'
tion about how she commumcatec_l v\{lth families abput t ehc i l:en. d.ou
note that she talked about how she indirectly communicates through grading

ds and how her lesson plans and tests are related to her overall
oiE reii;ttcsfr the students’ work. She also mentioned that she talks about
assess

i ili . conferences. Additionally, she com-
: -octly with families during ¢
e Ctat;dws Ciltlll;efar)rflilies about their children through progress reports and
municate

phone calls.
3. From your initial

common items or topic
during classroom instruction,

dividual items or topics together

i topics are related. For example, as

: i how how the items Of _
into cat_eg(l):gles Zh;t ; 0 could group books, videos, and hiﬂdoﬁfs under.a

s 2 - e’ ether the ways in
e 1llged “Teaéhing Materials.” You C_OILlld EII'OUP flogrou o w);1 o
e o tion was carried out—individual, sma ”% PUP; - .
which thzlln;trlu tchis category as «(lassroom Interactions: sing information
class—and labe

analysis, you group the in
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H TOOLS FOR THE 21ST CENTURY
C

a Analysis

DIGITAL RESEAR
computer Softwarg

Qualitative Dat

ist with the analysis of qualitative, 'nar}rlz.ltwe data h
are to assis oy years The important word in this sentence i assi
1< e \

he analysis for you! It is important for novice q“alitative

alyze or even code data,
e 8 L ren;el'll‘lbel‘ th?ithotrlInlfs?f)[;ecri:ti?)its awnhe};l researchers are wgrkhfr?ge{éiﬁ
- help expedi , —
ﬂ:izgnlfgd?er;l);ft (zext znd E(:ther kinds of data. The procesif;lsoi ?:S:;i,uretrlevmg, and
Iy mulling over and making sense of data rema S process cop,
s?bs‘iquer::ti’olled bgresearchers. Even if a computer is used, researchers still mug, 2
fhi:)eu)g;tfct)he processyof creating codes and labels and kczl).nng tlziem (into the computer
they read through their interviews, field notes, and audio- and videotapes. Computers
are merely handy and extremely fast labeling and retrxeva-l tools. Researchers'also must
remember that they must program the computer to retrieve and sort data in specifi
ways; the machines do not do these tasks automatically. Although computers can en-
hance and broaden qualitative research analysis, if you are not connected in some way
with a research university, it is unlikely that you will have access to the software and the
expertise of someone to teach you how to use it.
Three common and popular qualitative analysis software packages are NVivo 1],
The Ethnograph v6, and HyperRESEARCH 3.7.3.

as by,
Computer softw

available to researchers for
This software will not dot

NVivo 11

NVivo 11 is designed for qualitative researchers who need to work with complex daw,
espet?ial'ly multimedia data. NVivo is designed to assist researchers with organizing
classifying, and analyzing data and allows the researcher to work with documen®
PDFs, spreadsheets, audio, video, and pictures. More inf. i NVivo can &
found on the QSR International website at h . _ormathn ¥

at http://www.qsrinternational.com.

The Ethnograph v6

The Ethnograph v6 is a : :
: pro - with

text files (in any format) a Bram designed to help qualitative researchers work "

: ) nd search for che?
More information about The Bl and code segments of interest to the reseafbw

no ]
at http:// www.qualisresearch.com graph can be found on the Qualis Research ¢

HyperRESEARCH 3.7.3
HyperRESEARCH
researcher to wor

3.7.3 is an ad ”
: v il
k with text, g anced software program that allows the quallfi'_“,

data More i : faphics : Ve
C nforfnatlon » audio and v nd ret™
website at hetp./ about HYperRESEA video sources and to code # pware
PillWww.researchwar, com RCH can be found on the Resed®

Remember, comp
help you to retrieve cq
photo data (Mijl| &G

Al
but* 4
yide®

uter s'oftware wil]
tegorieg from | larg? t
e

do the dat i
a analysis for you
ay, 201, P. 477) :

AMount of narrative, audio;

e g
i

—
g
.
e S
i e
S
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figure 7-3 = Diagram of Category Levels and Organization

Patterns Instructional
Activities

Teacher-Family
Interactions

Indirect Communication Direct Communication
with Families/Guardians with Families/Guardians

grading [ tests family  report progress phone
lesson conferences cards reports calls to

families
whole- plans
class

. I ws, you could construct the category “Indirect Communica-
tion with Fam Guardlans” to include grading, lesson plans, tests, and re-
p ory of “Direct Communication with Families/Guardians”
am lx@conferences report cards, progress reports, and phone
J that report cards appear in both the indirect and the
ion categories.

four categories into patterns, which are made up of two
or example the categories of “Teaching Materials” and
ra tIOIlS indicate a pattern of “Instructional Activities.”
irect Communication” and “Direct Communication”

-rn of “Teacher-Family Interactions.”
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e statistic. HOWCV@I‘, dO not fﬁel

| measures simply to add a perceived B,
a on rCSeafCh is a very dlf.fe[-ent klnd B
ch is less concerned with the starig;_

: iptiv
opriate descrip
scores, and the like, use an approprl

istic
compelled to include elaborate.staltllisry. e
of rigor or credibility to your 11d

: nd as su
inguigy e el rgsearcf;lile However, if your research has used quapy;.
i ientists make.
cally based claims that sc

. survey research, corrfelational research, cayg,)
tative research approaches (€.~ [ research, single-subject experimental research,
comparative research, experimenta rlesd u;ntitative measures, use the appropy;.
or mixed-methods rescarch) that Incuc® qdata Treat statistics as one of an arr,
ate statistics to analyze and interpret your hel;s il fm their dag ancyl
of many tools that can help teacher researc
communicate thfem effic.ientl).f to others. v st fis gl 1reaRves B conp

In this section, I will briefly discuss descr}P e dard deviat
tendency (mean, mode, and median) and variability (standard ev1at10n}. For 3
more detailed explanation of the appropriate use of_ these statistics, ff}d of inferen.
tial statistics (e.g., ¢ tests, analysis of variance,.n*{ultxple regression, chi-square, and
other investigative techniques, such as data mining, factor analysml, and structural
equation modeling), I recommend Mills and Gay (20_16). Inferential statistics are
data analysis techniques for determining how likely it is that results obtained from
a sample or samples are the same results that would have been obtained from the
entire population. As stated previously, few (if any) action researchers concern
themselves with making claims about the findings of their studies (based on the
results obtained in their classrooms) that would generalize to a larger population
(e.g., all fifth-grade students in the state).

Many readily available computer programs, such as SPSS for Windows and
Microsoft Office Excel, may be accessible for computing statistics at your school

or university. Remember, there are many excellent math specialists in your school
L b .
or district, so don’t hesitate to call on those resources with questions

beh i P towar
dataa)vz)iraltfespfmsles Into some Numerjc syscti i S e
categoric o : em ( . o
gorical organizatiop (Le., codip (ie., Scoring quantitative

dardized instrument i
used f; ! v ]
The test manual usually SpEl?sr data collece e data). When a stan

10n g s
and a scoring key is y¢ Il out the steps t(’) Sfcocilrmg Is greatly facilitated.
ually provided. It s il tOW 1;1 scoring each test,
a are scored

& qualitatj
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?ccurately and consistently; each participant’s test results should be scored
in the same way and with one criterion. If the manual is followed conscien-
tiously z_md each test is scored carefully, errors are minimized. It is usually
a good idea to recheck all or at least some of the tests (say, 25 percent, or
every f'Olll'th test) for consistency of scoring. Scoring self—déveloped ins;ru—
ments is more complex, especially if open-ended items are involved, because
the rese.archer must develop and refine a reliable scoring procedure. Steps
for scoring each item and for arriving at a total score must be delineated and
carefully followed, and the procedure should be described in detail in the
final research report.

Tabulation and Coding Procedures
After instruments have been scored, the resulting data are tabulated and
entered into a spreadsheet, usually on the computer. To demonstrate how a
readily accessible software program can be applied, I have used Excel for the
analysis of a hypothetical elementary school: Pinecrest Elementary School.
Tabulation involves organizing the data systematically, such as by individual
subject. If planned analyses involve subgroup comparisons, scores should
be tabulated for each subgroup. Table 7-1 shows the data for the Pinecrest
students, organized in an Excel spreadsheet. Each student’s record is listed
horizontally by student number, and then codes representing the values for
each variable are placed in the vertical columns. For example, reading across
the table for Student #1, we find Gender = 1 (male), Ethnicity = 1 (African
American), Economic level = 1 (low), and so forth. The score or code for
each categorical variable (a variable that has two or more named categories,
such as sex (male, female) and ethnicity (African American, Native Ameri-
can, etc.)—should be included in a codebook (see Ta}ale 7-2), whu;h serves as
the key for the numerical values assigned to each variable. The ratio variables
(variables with a true zero point, €.8. achlevement scores.), such as ReadF
(reading score for fall), are defined by their range or maximum score (e.g.,
student scores can range from 0 to 100 for_ all the tests at I.’mecrest).‘
Following tabulation, the next step in our analysis is to dqscrlbe what
is happening with our students or, in other yvords, to _summzilrl;c the.dzta
using descriptive statistics. Choice of appropriate statlsnc;l tec m?lu;s 11 _ eci
termined to a great extent by your research design, hypot ZSIS: ?lpff Eie.Kn
of data you collect. Thus, different research approaches }eah to 11 erent sta-
tistical analyses. Note, however, that the cf)mpleXlty o th anafyﬁls 15 ncﬁ
an indication of its “goodness” or appropriateness. Rlegadr hH e row wet
' the study is conducted, inappropriate apalyses can lea t(t)h:er;acpo I;n OI; ;l:n:
research conclusions. Data analysis is as 1mp e anyfoh d ph 1
.+ -a] procedures and techniques of t e study should
of research, and the statistical p

be identified and described in detail in the research plan.
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ta:
ifi Elementary Da
table 7-1 = Excel Spreadsheet of Pacific Crest

Mrs. Alvarez’s Third-Grade Class

O M IPON S LA MabBIM €6 QS
s ¢ e e - vt 5

i
P

Ry Wy
vt tle (0o _ oo Yoo Dute Wdon 8 MWt
®nn 4

Ll
A L Rt R e T T T 28 1 LI WU T o SR
.--—.-‘mu_.‘-n,\-‘,p—,;—u_.::‘,lﬂi.v-u o = e . e = e
?r~7-~' e T L -.'..'.‘.';.l.. e PO (] e e
Lha 0w B0V i By B BN ww W w gy o F o -
___B._-";\at..ﬁ..g.,_,l 5 (aF " HERLA o PR T e Y W0 B s th'.:
Y D Gender lEthnlclty ‘Econ 5 ReedLeve; RmdF52 : Readsea._" Ma - 552
Fa2, 1 1 732 -
'3 | 2 2 2 2 v SE A 43
tq 2 1 5 2 1 36.4 385 362 166
s é 4 1 5 2 1 45;; gg-g e 505
i 1 3 ; . : 22
33 H : 3 1 83 a2z 24 5386
‘g 431 536 526 :
5 : : : 3 3 s 155 @8 533
o ‘ _ i
‘10! - 3 1 1 3 s1e e 48 s
11 { 10 1 5 1 1 385 414 46-4 3'6
2] 1 2 5 3 3 56 723 38. 55
13 ] 12 1 2 1 1 245 28.4 325 2e
14 13 2 1 1 1 374 423 253 o
f15 14 1 3 1 1 283 348 18.3 102
16 | 15 2 5 3 3 784 724 58.3 a2
i1z 16 2 3 2 3 523 5316 3856 \
‘18 | 17 1 5 3 2 56.8 84.2 67.4 68,;
191 18 2 1 3 3 732 64 724 i)
120 19 1 5 2 1 474 65.8 535
121 20 2 2 1 2 474 346 485 502 ;
21 1 5 3 2 532 535 365 385 _ S
i 22 1 3 1 1 18.4 22 272 28 e o

124 23 2 5 2 3 535 584 624 64
25 24 2 4 1 3 46.5 524 386 38
126 25 1 1 2 1 386 a7 289 7
27

table 7-2 » Pacific Crest Elementary Code Book

Variable Name Coding Values

ID 1-25
el SET
Gender Gender

1 = male, 2 = female
Ethnicity Ethnidty\

1 = African American,
2 = Asian, Pacific Islander,
3= Hispanic, 4 = Native

. American, § = White
Economic Level M

I'=low (free/reduced lunch),
2= medium/working class,
Reading Level ReadLeve] = T efupparalass —
Fall Reading Score ReadF L=low,2- middle, 3 :Eiig.l_l__’
Reads 0-100 scale
0-100 scale

Student ID

Spring Reading Score
Fall Math Score

Spring Math Score

Maths
From Mills, Geoffrey E.; Gay,

Lorraine R, Educatig g
11th Ed., © 2016. Reprinted and elcctronically reproéf:eﬁet:;ardn COmpe:e 100 Scale Voo
per iSSion of
P

ncies for An ; !
o i aly:ﬂs arid Appl'ica!iO"S’ Loose-Leaf Versio™
Ucation, [nc, New York, NY.
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Why Use Descriptive Statistics?

Descriptive statistics provide a shorthand way of giving lots of information about a
range of numbers using only one or two numbers, such as by using attitude scales
(Likert scales an-d semantic differentials) to measure students attitudes and other
sources o_f quantitative data available to action researchers (e.g., teacher-made tests,
srandar_dlzed tests, and school-generated report cards). One way to provide a great
.deal of mforma!tion about our students’ attitudes (as measured by these instruments)
is to use descriptive statistics to describe the students’ attitudes. For example, we
might destcribe students’ attitudes to a new mathematics curriculum (see Chapter 5)
by reporting the average response to the following item on a questionnaire:

1. I believe that the problem-solving skills I learn in class help me make good
problem-solving decisions outside of school.

SA A U D SD
By assigning point values—SA = § ,A=4,U=3,D =2, SD = 1—and calcu-
lating the average response, we would be able to describe, on average, what
children believed about the transfer of problem-solving skills to decisions made
outside of school. In other words, the use of a number, in this case an average,
conveys a great deal of information about students’ attitudes and helps us
make sense of our questionnaire data. Without the use of numbers, we would
be limited to talking about an individual student’s response to each question
and not in more general terms about the attitudes of all of our students,

Measures of Central Tendency

Simply put, a measure of central tendency is a single number that gives us information
about the entire group of numbers we are examining. Three common measures of
central tendency are the mean (the average), the mode (the most frequently occurring
score/s), and the median (the middle score). In education, perhaps the most common
descriptive statistic used by teachers is the mean. It allows us to talk in generalities
and to compare how the students in our class have performed “on average” in com-
parison to other students or over a given time period. As a Feacher, you have no doubt
calculated many averages, but remember: The mean (M) is calculated by adding to-
gether all of the scores (observations) and dividing by the number of scores,

Mean = The sum of all the scores divided by the number of scores.

For example, you administer a mathematics test with 100 questi_ons to the 30 stu-
dents in your class. After grading the tests, you award the following scores: 95 , 95,
92, 92, 90, 90, 90, 88, 88, 85, 85, 85, 82, 82, 82, 82,79, 79,75, 75, 75, 75, 75
72,72,72, 69, 69, 69, 65.

> x(the sum of scores )

n ( the number of scores )

2,424

30

= 80.8

Mean (x) =
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me scores because it is “pulled” in the direCﬂOn
the median is sometimes a better deSCript(}r
rt, though, the mean (or the average) ;

The mean is greatly affected by extre
of the atypical values. For that reasor,
of the full range of scores. For the most pa

the easiest, most familiar measure to use. S
The median (Mdn) is the middle score in 2 distribution when the scores are

ordered from the highest to the lowest. If_ there 18 an odd nu'mb}:?l‘ :j)f SC'OI‘CS: (say,
31), then the middle score (the 16th one) is the median. But In the Istn.butllon of
the math scores above, there is an even number of scores. To find the midpoin; in
the distribution when there is an even number of scores, we must add the tyq
middle scores in the rank-ordered distribution and c}ivide by two. In this case, we
would add together the two scores that are at positions 1.5 ar_ld 16, and. divide by
two. In this case, it would be scores 82 and 82. Therefore, .82 is the median score,
The mode is the most frequently occurring score in a distribution. Ip the case of
these math scores, the mode would be 75 because that score was received by five
students in the class. A distribution of scores can have more than one mode (making
it bimodal or multimodal) or have no mode at all. The mode is the least useful mea-
sure of central tendency in most educational research: It tells us only about the score
received most often and doesn’t give us any information about the other scores.

Measure of Variability: Standard Deviation

As a teacher, you may have been exposed to standard deviation (SD) but perhaps did
not fully understand its meaning. For example, you may have received test scores for
your students following administration of a standardized test with individual scores,
a class average, and a standard deviation. For our purposes, it is not important to se¢
and memorize the formula for the standard deviation or even to know its origins. It
is more important to understand the concepts of variability and standard deviation,
to know what they mean, and to recognize when they would be appropriate to use.
A measure of variability tells us “how spread out a group of scores are.” The
standard deviation is the most important measure of variability for our action
research purposes. Whereas the mean is a measure of 2 position in a distribution ©
scores (in this case, 80.8 on a scale of 1 to 100), the standard deviation indicat®®
the spread of a set of scores around the mean (M; In es-
sence, the standard deviation hel (Mills & Gay, 2016, p. 247). a
2 . €Ips us to understand approximately how much
particular score deviates from the average score
As a teacher researcher, I mi . ; e
archieg | {‘mght also be puzzled about whether a relatively 1478
or small standard deviation is “good” o “bad.” P hink of 2
dard deviati ; ." Perhaps a better way to think &’
standard deviation as it relates to our mathemar; - f equity’
le. th . matics test scores is in terms O
For example, the mean is 80.8, and the stand Sl Jated the
dard deviati : ndard deviation is 8.59. (I calculate? ™.
standard deviation using SPSS 18.0 for Wind this
he kind of calculati ows. If you have a larger data set,
not the kind of calculation you want to do by | oucd
y hand, but for a small data set, yO! °

calculate the standard deviation by hang . te D!
hand and you don’t have access tz SPISIS.) If the data set is too large to calcusljc s
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In ou :
o B ; ;’;?;:)P(l)? t‘ﬁilil:ﬂtgfer:zan 1sd80.8 and the SD is 8.59, the majority (68 per-
the mean). In short, most of them COF% l(jothhly) ires and’ 8? e fr(')m
il thi% A OF scopes sq estszo a l(y s(lixcceeded on the test if, in fact, scoring
e s seondd deh g8 ome kind of mastery of the content. Now, let’s
ird deviation of 8.59 to a standard deviation of, say, 16. If this
\9";1'; thﬁf Caile, we mfght'conclude that the majority of children scored between 64 and
g .thegcacigtini c’lll"J}fSt[lon is one of mastery fand whether a score of'64 suggests mastery
- The larger standard deviation suggests that the children’s scores on the
math test are more spread out and, hence, leaves us to question the degree to which
the c'hlldren have achieved mastery on the test. For the classroom teacher seeking to
cc?nfxrm mastery of subject matter on a criterion-referenced test (teacher-made test), a
higher mean apd smaller standard deviation would be a desirable outcome.

All of this leads us to the question, “So how does this help me understand my
students’ mathematics test scores?” Armed with the knowledge that the average
score for the 30 students in your class is 80.8 and the standard deviation of this
distribution of scores is 8.59, you can make the following statements:

m On average, the children in the class scored 80 on the test.
» Approximately two-thirds of the children in the class scored between 72 and

89 on the test.
a The relatively small standard deviation and mean of 80 suggest that approxi-

mately two-thirds of the children achieved mastery of the content that the
test covered.
Used in conjunction, the mean and standard deviation can provide you and

your colleagues with a great deal of information about the data you have collected
if you have determined that it is data that can be counted. See Key Concepts Box

7-1 for some of the uses of descriptive statistics.

- KEY CONCEPTS BOX 7-1

Descriptive Statistics

initi i ion Research
_Definition of Measure Type Used in Action Re

/N B 2 e Mean (the average) :
measure of central tendency is a single © Moo (the most frequently occurring Sarels)

Numbe i i ation about an X
r that gives us inform o  Median (the middle score)

tntire group of numbers.
jon (a measure of distance

A measure of variability tells us how spread e mean that helps us un Forgnid

Wk approximately how much a particular score
deviates from the average score)

e Standard deviat
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McKenzie School District (Mills, 1 988), 1 2

i on the Mip;,
tered a survey to classroom reachers. One of the items survey focuygeq o
ered a

: district’s at-risk program had changeq c] 0 th
. pSercsiprz:(f)lllll;otfelzllghvirt? t:zvere asked to respond to the following st:tS:;) on |
Pff)ai:’ll:;:.dfgree h‘as the at-risk program changed y(;ur ClaSSEOOm practice?TE
survey included an item that required teachei:s t(z) circ }?ea num erdbetween Lang; |
(1 = no change, S = large change). A total of 52 teachers responded tq the Sy

item with the following frequency:

An lllustration

In my study of change in the

Impact of At-Risk Program on Classroom Practices

No Change Large Chang

1 2 3 4 5

Number of 7(13%) 18(37%) 17(35%) 10(15%) 0(0%)
Respondents

T used the following descriptive statistics to describe the distribution of teachers’ responses:

4,4,4;4,4)4,4,4,434:3’3,3;333,3,3 ,3 ,3,3,3 ,3,3,3,3,3,3,2,2’2’2,2,2,2’2’2’2’2,2,2,2,2,2,2,2,1,1"1,1,1’ 1)1

Mode = 2.0 (most frequently occurrin

Median = 3.0 (the middle score in thig distribut;
Standard Deviation = 1.02 ution of

Mean (x) = 2%

n
134
52

=2.58
§ Score—it occurred 1§ times)
32 responses)

. -[ It
O what extent do you thlnl\aroﬂf"d
?” The responses Wer€ e
Positive Impact ol et
Reminded me

. and rej
vide for them nforc

i
: wff
In € co W
MY classroor, MCePts of learning styles and bo
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Having insight to these kids has allowed me to be more sensitive and caring
toward them and to act more compassionately.

I am more aware of needs of the “total child” as well as the student.

No Impact

No time to plan and implement all of those ideas!

I feel that the services needed for at-risk students are not available.

I was already using many of the skills.

I have been dealing with at-risk students since becoming a resource teacher,
so I was already aware of the problem.

I believe that I have always been aware of the problem. It’s only new at the
district level.

The statistical analysis combined with the quotes from the teachers who
responded provided me with a good understanding of the teachers’ perceptions of
the impact the at-risk program had on their classroom practices.

Be Careful About Your Claims

A final caveat: Be careful about how you “interpret” the descriptive statistics that
you use to analyze your data and be careful about the claims you make based on a
descriptive statistical analysis. Be clear about the limited significance that can be
attached to averages and standard deviations. Remember that these statistics are
used for description, not for identifying statistically significant relationships that
can be generalized to the larger population.

Clearly, this discussion about descriptive statistics is quite brief. My experi-
ences with teacher researchers is that, like me, they are somewhat math phobic and
reluctant to incorporate statistics into their studies. But as Pelto and Pelto (1978)

remind us,

In fact, not only humans but also other animals are constantly counting
things in the process of adapting to their enviropments. Basic processes of
learning, as described by experimental psychologists, most often imply some
kind of counting or measurement that permits an animal (human or other) to
distinguish between one condition and another as a relevant stimulus for

appropriate action. (p. 123)

If counting things positively contributes to understanding your research or sug-
gests a relationship that warrants further investigation, then use w}}atever statistic
is most appropriate to analyze and interpret your data. N.Ioreover., 1f_you.are math
phobic but still want to examine whether statistics can give you insight into your
data, do not hesitate to call on the skills of your critical friends, colleagues, and

university professors.
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T

Voices from the Field ot
Analyzing and Interpreting Quanhtatwe_ Data

acher researcher shares her analysis anFI interpretation .
; focused on better understanding how formative

student attitudes toward the class, learning lan-
that there were some “Very
b

In this vignette, the te 1
her quantitative data collection
assessments (quizzes) changed : 5
guage, and taking tests. Rachelle ultimately claims
_very positive” results from her action res?arch.
These results rested with her interpretation of
percentages and frequency counts. For ex-
ample, after the use of formative assessments,
the percentage of students who reported “no
test anxiety” had gone from 13 to 26 percent.
Rachelle’s interpretation of this result was
“very, very positive.” This example is a good
reminder for action researchers to be modest
in their claims and interpretatiqns of nun'leri— rssEte EYOSeE S fooreedn
cal data. Further, the example includes times whether weekly quizzes changed
of moving between percentages and numbers students’ attitudes toward the
of students: quite different measures. Rach-  class, learning language, and
elle’s analysis would have benefited from the taking tests. How does her
use of other descriptive statistical analyses, Presentation of the quantitative
including mean, mode, median, and standard ~ data help you to understand and
deviation, in order to provide a more detailed =~ 9r@W conclusions about her

. . . i ’ . )
analysis on which to base interpretations of zttzz‘:gtessgﬁstt isgxuftifi.t{zfttr?;re
the survey data. ptive statisti

you'td like to hear about?

ENHANCEDetext

video example 7-3
In this video, Rachelle summarizeg
some of her findings in her action

s o irali b

Data Analysis in Mixed-Methods Designs

As I have discussed throughout thig chapter, one of t

. f any
research endeavor is the analysis of data. Thi he most difficult aspects 0

. 7 t'
s problem is showcased when wea

ter : -methods research designs and i
use (Creswell, 2015). Many of th Pl‘etatl(?n techniques that teacher researcher® o
in the quantitative and qUalitatiVeeaS uglgestlons in this table build on the infor n;f*;r;_i_
and therefore should b o nalysis and inger i ions in this ¢4,
o be familiar to you, (F Pretanor} sections 1 % i
methods research desig Or a comprehensive discussion ©

ns, s I
ce Mills & Gay, 2016, Chapter 15.)
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table 7-3 = Types of Mixed-Methods Designs and Data Analysis/Interpretation
procedures

: ; Examples of Data Analysis and Data
Types of Mixed-Methods Designs Interpretation Techniques

Convergent parallel (quantitative and qualita-  Quantify qualitative data coding by assigning a

tive data are collected simultaneously) number to a code and counting the number of
times it occurs. Quantitative data are descrip-
tively analyzed for frequency of occurrence.
The two data sets are compared.

Explanatory sequential (quantitative data are Follow up on outliers (extreme cases).

collected first, followed by qualitative data) Quantitative data are collected and outliers
identified. Qualitative data are then collected
on the outliers to increase understanding of
these cases.

Exploratory sequential (qualitative data are Qualitative data are collected and analyzed
collected first, followed by quantitative data) and themes identified. The themes are used
as the basis for identifying, or developing, an
instrument that can be administered to col-
lect quantitative data to measure the identified
themes.

Source: Adapted from J. W. Creswell (2012, 2015). Educational Research: Planning, Conducting, and Evaluating Quantitative and
Qualitative Research.

Qualitative Data Interpretation Techniques

e -

You may wonder, why bother with interpretation, especially since interpretation
involves taking risks and making educated guesses that might be off base? Accord-
ing to Wolcott (1994), qualitative (action) researchers must accept “the risks and
challenges of the interpretive mode” because in doing so we can “demonstrate to
others (and reassure ourselves) that, in spite of their undistinguished origins, our
works and the implications to be drawn from them are socially significant” (p.
258). In other words, Wolcott argues for the importance of interpretation because
as teacher researchers, our interpretations matter to the lives of our students. In
addition, the process of interpretation is important because it can challenge teacher
researchers’ taken-for-granted assumptions and beliefs about the educational pro-
cesses they have investigated. :

The list of techniques for data interpretation that follow are adapted from
Wolcott (1994, pp. 39-46) and Stringer (1996, pp. 87-96) but have been reframed
to apply specifically to teacher researchers.
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Voices from the Field :
Data Analysis in Mixed-Methods Designs

In this vignette, the teacher researcher describes the mixed-methods design he use(

to study high school student interest and engagement. D}?ug’s lti'tud):i can b(;, classified
as a convergent parallel mixed-methods design where he co ecti simultaneously
qualitative and quantitative data and compared the data sets to ette.r‘understand
the impact of his intervention on student interest and engagement. Specifically, Doyg

used pre- and postsurveys that were analyzed using ;-
descriptive statistics (quantitative data) and st}ldgnt £
essays that were analyzed by coding and identlfym_g
themes (qualitative data). Doug characterizes his
two data sets as “hard data” (data that can be re-
duced to numbers) and “affective data” (data that
can be reduced to themes). However, Doug’s asser- ~ ENHANCEDetext

tion that “numbers reflect the significance of your  video example 7-4
intervention” should be viewed cautiously. The use  Doug, the action researcher in
of a mixed-methods design is specifically intended  this video, describes the

to provide the teacher researcher with multiple data measures in his mixed-methods

study. Which type of mixed-
sets to compare regardless of whether the data are methods design did he T

. : I 5
Eumencal ocxi' ?ari?tlve{, z%nd1 '51gr'1f1.f1canci 1sda_tefrm and what recommanne
est reserved for “statistical significance™ and infer-  mignt you give to him as he
ential statistical analyses. begins analysis of his data?

Extend the Analysis

One technique that is low on the data interpretation risk scale is to simply extend
the analysis of your data by raising questions about the study, noting implications
that might be drawn without actually drawing them. As Wolcott (1994) suggested
“This is a strategy for pointing the way rather than leading the way” (p. 40, emp
sis added). For example, “While it appears as though the teen theater improvisatic®
model positively impacts audience participation, a number of questions are raise

by this strategy.” In this example from Cathy Mitchell’s Teen Theater group’s Us¢ g
improvisation (see Chapter 3), the analysis of data can be extended by raising 4
tions about the intervention that were not asked as part of the original investigatio®
but that may sigpal the beginning of the next action research ¢ cl%

Similacly, in the Highland Park High School vi nette ythé research rais®
questions such as the following: Is the tota) elimination gf letter and number grad®
the best way to deemphasize grades? [s there a way to deemphasize grades that"
quires less paperwork on the teacher’s par> Wha); is an . ri tgé role for st
dents to play in determlnlng_their OWn grades? How c appgop l;a deemphasizw
while teachers maintain specific criteria/outcor'nes for S?lllldiz at . g:s e
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Connect Findings with Personal Experience

Agnon research is personal business,
tations. For example, you may prese
“ 1

Based on my experiences in conduc

so it makes sense to personalize our interpre-
nt your findings with the following prelude:
ting this study, this is what I make of it all.”

there for every twist and turn a]
events just when you thought yo
on your intimate knowledge a
teaching and learning. For exa
experienced the frustration
apparent futility of a study s
question, she based her inter

surveys, interviews, and obs
adolescent off-

ong the way, trying to make sense of discrepant
u “had it right.” Share your interpretations based
nd understanding of schools and classrooms and
mple, recall that Deborah South (Chapter 1) had
(?f working with unmotivated children and the
kills intervention. When faced with the “So what?”
pretation not only on the analysis of data (test scores,

% bservations) but also on the memories and emotions of
task behavior—a powerful interpretive lens.

Seek the Advice of “Critical” Friends

If you have difficulty focusing an interpretive lens on your work, rely on your
trusted colleagues to offer insights that you may have missed because of your
closenes.s to the work. Offer your accounts to colleagues with the request that they
» sh.are with you their possible interpretations. For example, the group of teachers at
nghland Park High School found that their interpretations were enriched by the
multiple viewpoints that came as a result of their collaboration. Remember, these
colleagues may be people you have never met face-to-face but with whom you

Voices from the Field
Seek the Advice of Critical Friends

The teacher researcher in this vignette pro-
vides a simple illustration of the role of
critical friends in action research. A “car
pool” of other MAT students provided
a perfect venue for Rachelle to share her
struggles and outcomes and to seek con-
fidential feedback about how to move ENHANCEDetext

forward with her action research efforts ~ Video example 7-5

epenliicaly d her student teaching in Rachglle brieﬂ.y describes her
l experience with a group of “critical”
general, friends in this video.

£ 3R S T—
PR S .
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s on the Internet. Similarly, you may ag

earch chat room™ nd administrators) for their insigy

have talked in action res reachers, ; .
your informants (students, patEms, ns you seeks the more you will receive, and
But beware! Thz ?2,(;2 \(:/Ii)tll?ltcl)le eipectation that you wililai:_clfpt the adyce,
C(’)fteﬂ tbesee sigugfsitlllogevelop reciprocity with 'a.cadre_ ofc{ru%t;ké tilee;?lmmde{j col.
lezgfle;r?vﬁg will selflessly fulfill the role of Crltl(;;ll frII:en S. i € to bujlg
offer. For example, when Deboryp

- ehi ewards they :
these relationships and reap the r nterpretation that her study sii],

lysis and
South concluded from her data ana e b : |
class was the “cause” of her students’ lack of motivation, her critical friends j,

her action research class protested that interpretation andhpr?w(ciigd l’ll(er zv}l]th i ca
for alternate explanations. What Deborah gagned fl'Ofl'l t f ﬁe ac bO' er criti-
cal friends was a commitment to change the “intervention” that was Deing touteg
as “the solution” to the “unmotivated students” problem in the school.

Contextualize Findings in the Literature

Uncovering external sources as part of the review of related literature is a powerful
way for teacher researchers to provide support for the study’s findings. Wolcott
(1994) suggested that qualitative (action) researchers “draw connections with ex-
ternal authority. Most often this is accomplished through informed references to
some recognized body of theory in one’s special field, or to the recognized classics,
in the tradition of the literature review” (p. 34). Making these connections also
provides teacher researchers with a way to share with colleagues the existing knowl-
edge base in a specific area of focus and to acknowledge the unique contribution
the teacher researcher has made to our understanding of the topic studied.

Turn to Theory

Let me first offer a modest definition of theory as “an analytical and interpreti¥
frargework that helps the researcher make sense of *what is going on’ in the social
setting being studied” (Mills, 1993, p. 103). Theory serves agnunglber of important
roles for action researchers. First, theory provides a way for teacher researchers ©
%mk theu: work to broader issues of the day. As Wolco);:t (1994 sted, “One
i;rllt?;?;et\:{e tack is to examine a case in terms of competing theo)riseigfrfd thc’:n pro-
i i

“tileorY allllc?v(zri 2ﬁemr(;eea(;£tlfn’ attempt some eclectic resolution” (p. 43). Secor™
o eyarid o, el descgrtyo search for increasing levels of abstraction t

ptive account” (Mills, 1993, p. 115). That level @

abstraction “allow(s) us to i
communic g i it
colleagues at research meetings” ( ate the essence of descriptive work 1 y

a rationale or sense of meanin Mills, 1993, p. 115). Finally, theory can pfO"“'P

influenced by learning theoriesg tt}?atth;rwqfik we do. As educato,rs, we have all 1}):5%‘:

the theories th Ovide a safe h k. Shat’

e s o e el e e S i

Bill ance mathemat; : o

illabong Elementary School (Chapye, 2) is fr?;litércli izax;)nmi for the aS}t)l;(iiﬁ &
y theories
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»RESEARCH IN ACTION CHECKLIST 7-2

Data Interpretation Techniques

__ Extend the analysis by raising questions.

Connect the findings with personal experience.

Seek the advice of critical friends.

[

Contextualize findings in the literature.

Turn to theory. J

students best learn math. Some of these theories are evident-ip the references to
how students were using technology for «drill-and-kill” activities and ho;v acce;s
to calculators was limited because calculator functions had b(?en removei rombt si
computers. The vignette suggests that other theories explain hgw Sltlu f;t:fishz .
learn math by challenging the “rote learning” theory that appeared well es

at Billabong Elementary.

Know When to Say “When”!
i i i i ’t do it.
i i y fortable with offering an interpretation, don’t do
T R g feel'g(;r?vﬁat needs to be done next and use that as a starting

Be satisfied with suggestl -

oint for the next action research cycle. Restate the problem as you now see it and
- plain how you think you will fine-tune your efforts as you strive to increase your
ex

i i . Wolcott (1994) cau-
I henomenon you have mvest}gated : '
u_nderst?}Bimgt (c)lfetf:}::t%rom what you have accomphshec_i by tacking on a wimpy
Fl(;nfsr’etatic())rxll” (p. 41). (See Research in Action Checklist 7-2 for a list of data
inte . 41).

interpretation techniques.)

Sharing Your Interpretations Wisely

have all, at some time, been exposed to what are variously

e g aved | ,m swing,” the “handwagon,” and so on. Thus, many
<« » ccthe endu u , ) i ?

called “fads,” P embrace anything new or different that comes our way in

of us may hesitate to his, too, shall pass!” If we, as pro-

[13
. -k the mantra “T all _
schools, calming ourselves with search findings only to confirm

action re

. attempt to use our a ; .

fessul))nla.l fduczt(:;r;fues thin we risk being alienated by our colleagues. Avoid
our beliefs an J

; ical about your interpretations, connect the'm closely to your data
being evan_gellcad ahare your newfound understandings with colleagues in an ap-
and analysis, and S

propriate manner.
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data into themes. When concepts in the data are examined and compared to
one another and connections are made, categories are formed.

Qualitative Data Analysis Techniques

13.

14.

15.

16.

1z

18.

1.9%

Identifying Themes. One place to start your analysis is to work inductively as

you begin to analyze the data: Consider the big picture and start to list

“themes” that you have seen emerge in your literature review and in the data

collection. Are there patterns that emerge, such as events that keep repeating

themselves, key phrases that participants use to describe their feelings, or
survey responses that seem to “match” one another?

Coding Surveys, Interviews, and Questionnaires. One of the most frequent

data analysis activities undertaken by action researchers is coding, the pro-

cess of trying to find patterns and meaning in data collected through the use
of surveys, interviews, and questionnaires.

Analyzing an Interview. Another common form of qualitative data that

action researchers analyze is interview data, most commonly in the form of a

transcript from the audio recording of the interview.

Asking Key Questions. Another approach to data analysis involves the use of

ey questions, such as those with which the teacher researcher started the
study; they may take form of who, what, where, when, why, and how ques-
tions about the educational process.

Doing an Organizational Review. This approach to data analysis involves

focusing on the following features of the organization (e.g., school): vision

and mission, goals and objectives, structure of the organization, operation,

and problems, issues, and concerns (Stringer, 1996, p. 90).

Developing a Concept Map. Concept maps are a useful strategy that helps

action researcher participants to visualize the major influences that have af-

fected the study (Stringer, 1996). The steps for developing a concept map in-
clude the following:

a. List the major influences that have affected the study of your area of focus.

b. Develop a visual representation of the major influences (factors) connect-
ing the influences with relationships you know exist (using solid lines)
and influences you have a “hunch” about (using dotted lines).

c. Review the concept map to determine any consistencies or inconsistencies
that exist among the influences. This forces you back to your d
“what’s missing.”

Analyzing Antecedents and Consequences. A process of mapping anteced-

ents (causes) and consequences (effects) helps action researchers identify the

major elements of their analysis (Stringer, 1996). The steps for 'lml) :
antecedents and consequences are as follows: Shalyang

a. List the influences that emerged from the analysis for whick, there
to be a causal relationship.

b. Revisit the review of literature to determine whether
study supports or is challenged by the findings of previ

ata to see

appear

the analysis of the
ous studies.
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20.

217

22

23

ether anything is missing apg sug
ce the next action research cycle, eyt
tion you have collected should pe "
ful format that you can share y;;
one way to convey your fmdings

for the consumers of your research whyy Bt
% i i ainin uesti 0
d identify any rem g questions fo, o

a to determineé wh

c. Revisit your dat _
how your findings may 11;(1;1;1;1;
Displaying Findings. The én =t
rized in an appropriate ant mla =
ested colleagues. «Think display
State What’s Missing..Fl'
the puzzle are still missing an

i nswers.
you have not beenfable to pX)S\;li(:: \?v Dot ol Conton e Softwa[e'
to |

Use Computer Sottware

i litative data. This software Will
: -t with the analysis of qua ill ng,
Zzaéllfebilen;?yassizlsft):v;ou. It is desigﬂ§d to hejp researchers who are Worki
with large bodies of text and other k_lndfs of atfil- il i
Three common and popular qualitative analysis software packages %
NVivo 11, The Ethnograph v6, and HyperRESEARCH 3.7.3.

g,
h Int&r.

Analyzing and Interpreting Quantitative Data |
24. Data analysis and interpretation can also involve the use of descriptive sty

25.

26.

27

28.
29,

30.

31,

32

tics to help make sense of your findings. My advice here is mmple: Count
what counts! If it makes sense to tally and count events, categories, occy-
rences, test scores, and the like, use an appropriate descriptive statistic.
Descriptive statistics give us a shorthand way of giving lots of informatipn
about a range of numbers using only one or two numbers.
A measure of central tendency is a single number that gives us information
about the entire group of numbers we are examining. Three common mez
sures of central tendency are the mean (the average), the mode (the most fre
quently occurring score/s), and the median (the middle score).
The mean (average) is calculated by adding together all of the scores (observe-
tions) and dividing by the number of scores. The mean is greatly affected by
extreme scores because it is “pulled” in the direction of the atypical values.
The medla_n is the middle score in a distribution when the scores are ordered
from the highest to the lowest.
e s ety i sor i  ision i
St degition of central tendency in most educational researt ’
lation 1s a measure of variability that tells us how spread 0%’
group of scores are (Mills & Gay, 2016, p. 3 d deviation ®
the most Important measu ol p. 326). Thf_: standard de 5o
) re of variability for our action research purp°
elps us to understand approximately how mt
rom the average score.

Be carefyl ab
out how you « e 10
nterpret” ¢ Ee 2 - ot USE
analyze your data and -y p he descriptive statistics that ¥ e
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33.

Tasks | 211

then attempt to fj .
o find points of i . : g
. 2 ntersection as well a
case In mixed-methods designs. Sllsereparislesosassis

Mixed-meth
o ; ; _
ds research designs combine quantitative and qualitative

approaches by j : o fatn ! :
study. y including both quantitative and qualitative data in a single

Qualitative Data Interpretation Techniques

34.

35.

36.

3%

38.

39.

Sharing Your Interpretations Wisely
40. Avoid being evangelical abo

E)x;frl:;lt;l: )ﬁ;ﬁéﬁs}i ES];IF tt?Chrflique low on the data interpretation risk scale is
notine lice ysis of your data b_y raising questions a.bout the study,
g implications t‘hat might be drawn without actually drawing them.
Connect _Fmdmgs with Personal Experience. Action research is personal busi-
ness, so it makes sense to personalize our interpretations. Share your inter-
pretations based on your intimate knowledge and understanding of schools

and classrooms and teaching and learning.

Seek. the Advice of “Critical” Friends. If you have difficulty focusing an inter-
pretive lens on your work, rely on your trusted colleagues to offer insights
that you may have missed because of your closeness to the work. But beware!
The more opinions you seek, the more you will receive, and often these sug-
gestions come with the expectation that you will accept the advice.
Contextualize Findings in the Literature. Uncovering external sources as part
of the review of related literature is a powerful way for teacher researchers to

provide support for the study’s findings.
Turn to Theory. Share theories about teaching and learning that appear to

help make sense of your data.
Know When to Say “When”! If you do not feel comfortable with offering an
interpretation, don’t do it. Be satisfied with suggesti{lg what needs to be done
next and use that as a starting point for the next action research cycle.

ut your interpretations, connect them closely to
your data and analysis, and share your newfound understandings with

colleagues in an appropriate manner.

=
e

ata source that you have indicated in your data

: > Remember: Don’t collect data _wher} you don’t know what
colleenon p lan: d ewith it. For each data source identified in your data coll'ec-
you are going F(:jel’(ll:iify appropriate data analysis and data interpretation
tion matrix, 1
approaches.

How will you analyze each d

Scanned with CamScanner

P —




