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Qualitative research often requires the analysis of large quantities of unstructured

data. Research questions are addressed using data in the form of interviews,

observations, field notes, journals, video and audiotapes. Qualitative researchers employ

several major analysis tasks which includes the identification of individual words, word

frequencies, coding key words, and identifying emerging concepts. As computer

software becomes more sophisticated its use in qualitative research is becoming more

common. There has been a rising trend for researcher to take advantage of qualitative

analysis software to facilitate the complex and tedious task of qualitative analysis.

"Qualitative analysis programs are software packages developed explicitly for the

purpose of interpretative analysis using data that consists of narrative text." (Tesch, 1990,

p. 147). Well known examples include programs such as Nud*ist, Atlas/ti, Ethnograph,

HyperRESEARCH, and Qualpro.

Qualitative data analysis requires the researcher to sift through large quantities of

text to develop taxonomies, explicate themes, formulate hypotheses and/or generate

support for triangulation. Unfortunately, most software programs do not provide the

liberty to freely search multitudes of unorganized textual data. Most computer software

programs tend to be highly structured posing a problem to the qualitative researcher

trying to fit unstructured data into a highly structured computer environment.

This paper presents the use of a specific software tool designed to facilitate the

analysis of a qualitative research study that required examination of a large quantity of

unstructured text. Metamorph, a software program, was selected because of its unique
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nature as a text retrieval tool. This program is able to manipulate raw (ASCII) data

without imposing classical, Boolean logic. Instead it is built on a systematic structure of

pattern matching and set logic. Not only is this software able to search and find specific

words within unstructured text, it uses a thesaurus to find meaning within contextual

phrases.

Metamorph is an extremely powerful search-and-retrieval program that uses

artificial intelligence techniques to find not only the word(s) you ask for, but any

form of that word, or any other word that means the same thing.... We know of

no other program that can replicate those features, and they are the primary reason

for a qualitative researcher to use Metamorph: It has the potential for serious

advances in qualitative data analysisespecially the searching aspects.

(Weitzman & Miles, 1995, p. 28).

Metamorph accomplishes its unique search and retrieval capability using set

theory in conjunction with special pattern matchers, a complete Thesaurus, morpheme

processing, and a method of pattern matching criteria to intelligently locate relevant,

meaningful responses in textual material. The searches are accomplished at the rate of

up to 70 MBytes per second for linear search (Thunderstone, 1999).

Unlike many data analysis programs, Metamorph is a tool that can be utilized

throughout the research process. It provides a way for researchers to handle large

quantities of data that might otherwise appear intimidating. Overlooking significant

literature when searching through vast amounts of information is often a concern.

Because of Metamorph's efficient and thorough search engine it is possible to search
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through all the available article abstracts found on CD-ROM and review the selected

articles.

After the initial review of literature, Metamorph can continue to be used at

various stages of data analysis. Qualitative data are entered into the computer as ASCII

text files. These data can take the form of field notes, text transcriptions of audiotapes,

subjects' and researcher's journals, etc. Initial data analysis can begin once these files are

available to the Metamorph computer program.

Data query can be done in a natural language format. Metamorph is built on

semantic relationships providing the researcher with the flexibility to interact with her

data using the language of the participants. To understand how Metamorph accomplishes

this task think about matching all query word items against all possible thesaurus entries.

After making list sets of all thesaurus combinations, Metamorph rapidly scans the text

files for corresponding matches. When a "hit" is found it is highlighted and displayed in

context on the monitor for the researcher to review. This provides immediate information

to the researcher on how successful the query was and leads the researcher to utilize

higher level thinking strategies to uncover subsequent findings or in guiding the

rephrasing of the query. In essence, Metamorph allows the researcher to have a

conversation with his/her data.

Preliminary broad groupings can be saved into separate text files. These files can

be further analyzed to facilitate the refinement of data groups into thematic relationships,

domain categories or matrices building. In multiple case study research, within-site files

can be queried to develop insights into cross-sites' similarities and differences. (Shapiro,

Clemente, Anglin, & Richard, 1990, p. 31).
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Metamorph was selected as the qualitative analysis tool to be used in a complex

qualitative study attempting to determine the formation of collaborative problem solving

in Moonbase America, a large-scale space science simulation. Moonbase America was a

simulation of a moon-based space station where 96 high school students grades 8-12

lived, worked, controlled, and maintained their environment without adult intervention

for six continuous days and nights. Their mission was to discover what life would be like

in a similar world on a lunar outpost. To make the simulation more realistic, the students'

only contact with the outside world came via telephones, video cameras and computers.

Much of the students' time was spent communicating with each other and with the

outside world. Literally thousands of complex interactions occurred during the

simulation.

The Moonbase simulation was completed before the research study was

conducted. For this reason the investigation was retrospective in nature much like an

archeological dig. Data could be gathered only from what remained of the project.

Predetermined perimeters could not be imposed. Although this was a limitation to the

investigation, rich information documenting the experience had been accumulated.

Journals were kept by 96 students for each of the six days of the simulation. Ongoing

video footage captured the students' activities during the course of the simulation. Six,

one-hour satellite programs had been videotaped and transmitted each day of the

simulation. (Shapiro, 1994)

A major phase of analysis concentrated on the students' journals that "told the

story of Moonbase America". There were 96 students submitting their journal entries for

six days. In other words there were 576 separate files to be organized and analyzed. The
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entries range in size from several sentences to multiple pages. No structure was imposed

on the students; therefore, the nature of the logs varied. Because of the vastness and

complexity of this data set, a great deal of computer manipulation took place. The

student logs were all converted into ASCII text. Identification codes were entered for

each log entry, which included the student's initials, team category, and date of log entry.

The logs were then compiled into a single document, arranged according to team

category, and printed into a book form with page numbers. This made the student logs

available in both print and digital form.

Digitally, the student logs were queried using Metamorph concept-based text

retrieval system. The researcher was attempting to find an intersection of meaning

between her search query and the body of information within the student journals. In its

own way Metamorph attempted to understand the query, represent its understanding, and

retrieve relevant responses in context from the data. Metamorph was able to scan vast

amounts of information finding matches or "hits" of concepts and ideas. The Metamorph

"hit" was the actual word(s) or a thesaurus form of the word(s). This information was

presented on the computer monitor in its original context with the "hits" highlighted.

Once the information was presented on-screen, it was possible to mark a block of text in

its original context and save it to an appendable file. Different concepts were saved in

separate files reducing the data to manageable clusters without losing the original context

of the statement. This process allowed rapid, unstructured information searching, in-

context judgment of information relevance, and grouping of selected information that was

saved in ASCII format. Metamorph allowed the researcher to enter collaborative

problem solving concept and interact with the data output. It was possible to search for
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actual words and phrases and see the emergence of categories and themes related to

collaborative problem solving.

Another portion of inquiry within this study was Rogers and Kincaid's

communication network analysis used to observe the flow of information and strategic

steps taken during collaborative problem solving. "A communication network consists of

interconnected individuals who are linked by patterned flows of information" (Rogers &

Kincaid, 1981, p. 75). The network analysis was attempted by constructing matrices that

charted the communication network that occurred during each critical incident. Each

incident was subdivided into collaborative problem-solving categories relating to

individual and group behavior. Metamorph was particularly helpful in searching through

the quantities of text looking for particular names, specialty area teams and critical

events. Selecting appropriate portions of texts and saving this information into files

grouped by category helped sort information in a way that made this near impossible task

manageable. Preliminary broad groupings were saved and further analyzed to facilitate

the refinement of data groups into thematic relationships, domain categories and matrices

building.

Metamorph was able to facilitate the qualitative research process without

sacrificing attention to detail. This software tool allowed the researcher to carefully walk

through every step in the data refinement process. During the qualitative analysis it was

the researcher who decided what to keep and what to eliminate, the researcher who

determined the categories and domains, and at all points in the process it was the

researcher who extracted meaning from the data. It appeared that Metamorph's greatest

contribution to this qualitative study was its ability to actively involve the researcher in
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natural language querying and to speed process of dealing with large amounts of

unstructured information.

9



www.manaraa.com

Use of Technology 9

References

ATLAS.ti [Computer Software]. (1998). Thousand Oaks, CA: Scientific Software
Development.

Bogdan, R.C. & Biklen, S.K. (1992). Qualitative research for education. Boston: Allyn and
Bacon.

Ethnograph [Computer Software]. (1999). Salt Lake City, UT: Qualls Research.

Fielding, N. G., & Lee, R. M. (Eds.). (1991). Using computers in qualitative research.
Newbury Park, CA: Sage Publications, Inc.

Glaser, B. G., & Strauss, A. L (1967). The discovery of grounded theory: Strategies for
qualitative research New York: Aldine De Gruyter.

Goetz, J. P., & LeCompte, M. D. (1984). Ethnography and qualitative design in educational
research. San Diego: Academic Press.

HyperRESEARCH [Computer Software]. (1999). Randolph MA: Researchware, Inc.

Johnson, L. J., & LaMontagne, M. J. (1993). Research methods: Using content analysis to
examine the verbal or written communication of stakeholders within early
intervention. Journal of Early Intervention, 17(1), 73-79.

Lincoln, Y.S. & Guba, E.G. (1985). Naturalistic Inquiry. Newbury Park: Sage.

Metamorph [Computer Software]. (1996). Cleveland, OH: Thunderstone Software from
Expansion Programs International, Inc.

Neuman, W.L. (1991). Social research methods. Boston: Allyn and Bacon.

Qualpro [Computer Software]. Desert Hot Springs, CA: Qualitative Research
Management.

QSR NUD*IST4 [Computer Software]. (1999). La Trobe University, Melbourne,
Australia: Qualitative Solutions & Research Pty Ltd.

Rogers, E. M., & Kincaid, D. L. (1981). Towards a new paradigm for research. New York,
NY: Free Press.

Seidel, J. (1991). Method and madness in the application of computer technology to
qualitative data analysis. In N. G. Fielding & R. M. Lee (Eds.), Using computers
in qualitative research (pp. 107-116). Newbury Park, CA: Sage Publications, Inc.

10



www.manaraa.com

Use of Technology 10

Shapiro, W. L. (1994). A study of collaborative problem-solving in the Moonbase America
simulation. Dissertation Abstracts International, (University Microfilms No. AAT
9421287)

Shapiro, W. L., Clemente, R., Anglin, L. W., & Richards, P. B. (1992). Metamorph:
Computer support for qualitative research. Mid West Educational Research
Association, 30-34.

Tesch, R. (1989). Computer software and qualitative analysis: A reassessment. In G.
Blank, J. L. McCartney, & E. Brent (Eds.), New technology in sociology:
Practical application in research and work (pp. 141 -154). New Brunswick, NJ:
Transaction Publishers.

Tesch, R. (1990). Qualitative research: Analysis types and software tools. Bristol, PA:
Falmer Press.

Tesch, R. (1991). Software for qualitative researchers: Analysis needs and program
capabilities. In N. G. Fielding & R. M. Lee (Eds.), Using computers in qualitative
research (pp. 16-37). Newbury Park, CA: Sage Publications, Inc.

Weitzman, E.A. & Miles, M.B. (1995). Computer programs for qualitative data analysis.
London: Sage Publications, Inc.



www.manaraa.com

U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

AERA

IC
TM030795

Title: Lie (25 e c?-74' -Tech /1 0 /09y fv /AWG /// Acile M e s i s

Author(s): G}e- 544/0/ 0-03 N. ,0
Corporate Source:

Publication Date:

V -a V- 650.

II. REPRODUCTION RELEASE:
In order to disseminate as widely as possible timely and significant materials of Interest to the educational community, documents announced in themonthly abstract journal of the ERIC system. Resources n Education (RE), are usually made available to users in microfiche, reproduced paper copy,and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, ifreproduction release Is granted, one of the following notices is affixed to the document

If permission Is granted to reproduce anddisseminate the identified document, please CHECKONE of the following three options and sign atthe bottomof the page.

The simple Welter shown be er0 be
sabred to al LOW I documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level I

I

Check hem far Level I release. writing
repot ulion and dIssembetion In microfiche or ober

ERIC aura male (e.g.. electronic) and paper

Sign
here,-*
please

acl

The sample dater shown below will be
inked to al Level 2A dearterds

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE. AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

Stb

2A

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2A

Chad( here tor Level 2A release, Penning
reproduction end dissendnelion In microfiche and In

electrode media for ERIC arddval collection
atimaitssrs only

The sample sticker shown below will be
affixed to all Level 20 documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

2B

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2B

c1
Check here for Leval 2B release. permitting

reproduction and diseentration n rigor:Ado only

Documents sal be processed as Indiceted provided reproduction quality pemals
If permission to reproduce is granted, but no box Is checked. documents MI be processed at Level I.

I hereby (sent to the Educational Resources Information Center (ERIC) nonexclusivepermission to reproduce and disseminate this documentas Indicated above. Reproduction horn the ERIC -nricrofithe or electronic media by persons other than ERIC employees and its systemcontractors tequirespennissionhom the copyrighthokkw. Exception is made fornonprorrt reproduction by libraries and otherservice agenciesto satisfy irrfonnation needs of educators hr response to discrete inquiries

h az. "%Jive e s ./
.4, -7 C.) C., "/0

Printed Pftms/PositionfTitle:

6e)e.picZy
rdspharmr FAX,11/4,-c397-/703 ae/ep-,39 7 /73V

e / e_le.c,tc/ Ohl 4/(-///P.1

&WI Addresc DOE
O0

(over)



www.manaraa.com

March 2000

Cllearinghouse on Assessment End Evallallation

Dear AERA Presenter,

University of Maryland
1129 Shriver Laboratory

College Park, MD 20742-5701

Tel: (800) 464-3742
(301) 405-7449

FAX: (301) 405-8134
ericae @ericae.net

http://ericae.net

Congratulations on being a presenter at AERA. The ERIC Clearinghouse on Assessment and
Evaluation would like you to contribute to ERIC by providing us with a written copy of your
presentation. Submitting your paper to ERIC ensures a wider audience by making it available to
members of the education community who could not attend your session or this year's conference.

Abstracts of papers accepted by ERIC appear in Resources in Education (RIE) and are announced to over
5,000 organizations. The inclusion of your work makes it readily available to other researchers, provides a
permanent archive, and enhances the quality of RIE. Abstracts of your contribution will be accessible
through the printed, electronic, and interne versions of RIE. The paper will be available full-text, on
demand through the ERIC Document Reproduction Service and through the microfiche collections
housed at libraries around the world.

We are gathering all the papers from the AERA Conference. We will route your paper to the
appropriate clearinghouse and you will be notified if your paper meets ERIC's criteria. Documents
are reviewed for contribution to education, timeliness, relevance, methodology, effectiveness of
presentation, and reproduction quality. You can track our processing of your paper at
http://ericae.net.

To disseminate your work through ERIC, you need to sign the reproduction release form on the
back of this letter and include it with two copies of your paper. You can drop of the copies of
your paper and reproduction release form at the ERIC booth (223) or mail to our attention at the
address below. If you have not submitted your 1999 Conference paper please send today or
drop it off at the booth with a Reproduction Release Form. Please feel free to copy the form
for future or additional submissions.

Mail to:

Sincerely,

Lawrence M. M. Rudner, Ph.D.
Director, ERIC/AE

AERA 2000/ERIC Acquisitions
The University of Maryland
1129 Shriver Lab
College Park, MD 20742

ERIC/AE is a project of the Department of Measurement, Statistics and Evaluation
at the College of Education, University of Maryland.


