DOCUMENT RESUME

ED 259 687 HE 018 615
AUTHOR Seppanen, Loretta J.
TITLE Using Relational Data Base Management Systems

Capabilities to Increasz the Usefulness of Open-Ended
Survey Responses. AIR 1985 Annual Forum Paper.

PUB DATE May 85

NOTE 2lp.; Paper presented at the Annual Forum of the
Association for Institutional Research (25th,
Portland, OR, April 28-May 1, 1985).

PUB TYPE Speeches/Conference Papers (150) -- Reports -
Evaluative/Feasibility (142)

EDRS PRICE MF01/PC01 Plus Postage.

DESCRIPTORS Attitude Measures; Computer Oriented Programs;
*Computer Software; *Databases; Higher Education;
Management Information Systems; *Microcomputers;
Research Methodology; Research Problems; *Statistical
Analysis; *Surveys

IDENTIFIERS *AIR Forum; *Open Ended Questions

ABSTRACT :
The use of Relational Database Management Systems
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precise answer even though the iist of possible answers is too large
to list in the instrument or too long for most respondents to read
(such as student major or home town). The characteristics of an RDBMS
that allow for analysis of open-ended questions are: flexibility to
create fields after the database has been designed, ability to join
databases, and ability to sort on any field in the database. RDBMS
can handle unstructured data and can use the relational operators
"join" and "project" when using CONDOR, or the relational operator
“copy" when using dBASE. The RDBMS can be used tc clarify who is
responding to open-ended questions in surveys, thus making the
comments more useful, evan in cases of underenumeration. The
underenumeration problem can also be approached through effective
design techniques. Another feature of RDBMS is that it allows the
creation of a data entry screen. In addition to identifying technical
considerations related to the use of RDBMS, an example of the
automated Q-sort is provided. (SW)
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Abstract

A Relational Data Fase Management System (RDBMS) and good
instrument deaign can be used together toc overcome the problens

previcusly asacciated with analysis of open-ended queationa in

aurveys,

Using open-ended questions allows the researcher to
» ask respondents to express themselves freely related to their
attitudes and beliefs, especially to clarify a closed-ended
evaluation or to explore a previously unresearched topic, and
* @licit a prec.ise answer even though the list of poasible
answers is too large to list in the instrument or too long

for moat reapondents to read (auch aa "atudent major" or "

home town").

The characteristics of an RDBMS which allow for analysis of
open-ended questions are the
» flexibility to create fields after the database has been
designed,
» ability to join datebases, and

» ability to sort on any f.eld in the database.

This paper describes how CONDOR, an RDBMS, is used to allow

efficient analysis of open-ended survey questions.
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Higher education ressarchers use aurveys to determine the
» satisfaction of current and former atudenta;
» satisfaction of employeras and transfer institutions;
» attitudes of studenta, staff, and the service community
toward policy issuea; and

» the needs of current and potential. students and employeyrs.

A review of the surveys used in moat of our colleges would reveal
a strong bias for structured closed-ended questiona. Even
factual information is not requasted in an open ended-faahion in
maly surveys. Instead, respondents are asked to provide their

occupation code, for example, from a lengthy liast of such codes.

Wwhat has inclined us as researchers to use such structured
closed-ended questions? I beliave there have been two forces at
work on our thinking and behavior:

*« The desire to make research on human behavior more
scientific, and therefore tco arsure that data is more
quantifiable, and

» The technological changes which have allowed researchers to
manipulate large volumes of quantified data on human

behavior.




The former force leads us to mistrust qualitative evaluation of
atudent, faculty, and service community op.nion because it
increasaes our awareness of the role of selective perception and
evaluation of data. Taken to extreme, this orientation leads us
to basing change only on the results of well-designed surveys
with appropriate controls to prevent underzarpling and
oversampling and statistical error, rather than upon aducated

hunches about what should happen in a given environment.

The second force ia technological change. Along with the deaire
for more acientifically based deciaion making regarding human
behavior, came new developments in computeras which allowed

researchers to automate statistical analyais.

The researchers’ love affair with numeric analyais of human
behavior heated up just about fifteen years ago when SPSS
(Statistical Package for the Social Sciences) was firat up and
running on a few university mainframes around the country. Now
that most researchers do even their frequency analyases on SPSS or
SAS (Statistical Analysis System), we require that our data be

codable in a form these syatems can read - simple numerics.

This love affair haas ianclined us toward pre-coded data; which
requires that the researcher determine in advance which
categories the reaspondent will choose. Even post-coding done by
technical ataff is based on codes established ., “he researcher

before all reaponaes have been studied.




Implicit in this numeric orientation is an assumption that we
know how to categorize data even before we look at it. In part,
thia ia a carryover from research designs in which correlations
are intended. But, in college surveys, moat analysis conaista of
purely deacriptive statistica: frequencies and cross-tabulations.

Pre-coded data i8 not essential for descriptive analyais.

In fact, much of our saurvey work in colleges would be enhanced if
we, as reasearchersa, would laet the data speak for itself - find
the tone in what reapondents say - not jJust the frequency with

which they say it.

The open-ended survey question is one way of allowing for the
kind of openness in collecting data that we need. But, how can
we systematically analyze the responses to such quesationsa?

I1f the queations are not properly structﬁred or cannot be
crosa-tabulated with other closed-ended questions, we will have
problems with underenumeration, that is, too few reapondents
answering the question to be safe in concluding that their
responses are representative of the total sample (Dillman, 1977).
For these reasons, it is not suprising that asome advice givers

simply suggest not using open-ended questions st all (Pride,

1983) .




At least one analytic process haa been developed which allows for
minimal bias in the review of open-ended questions. I remember
the teachnique, called Q-sort, from my graduate achool Research
Methods clsza. You may recall how it goes, The researcher
writes all the open-ended statements of reaspondents on individual
3 by 5 cards. Then she reviews all the cardas toc let the data
;uggeat a method of organization and categorization. When the‘
data speaks to her (sc to aspeak) she sends the cat to the nearest
kennel, stocka the refrigerator, and starts the days of question
sorting (Q-sort) by placing each statement in its proPer pile
somewhere on the living room floor. Large piles are ;aved for
future weekends (when the cat is ocut of the house) for another
iteration of the same process. Finally, after weeka of work and

an estranged pet, all comments are properly sorted, bound with

rubber bands, and ready for use in report writing.

Thias method may work for graduate students in a research class,
but it is not very practical in a busy institutional research
office. 1If the whole sorting process could be automated, juat as
SPS3 or SAS automated all the number crunching just a few years
ago, researchers wou;d have an avenue for analysis of open-ended

queations,

Automating the Q-sort is what this paper is about.




Criteria for Use and Analvsis of Open-ended Questions

Reasearchera have learned that open-ended questions are extremely
valuable in specific settings aa summarized by Dillman, 1984:

» eaxploratory research whera the objective is to find the mosat
salient aspect of a topic for use in closed-ended questiona
in later atudies

» when respondents need to vent frustrstions or state strong
opinions

» in partially closed-ended questionas where the explanation of
the option "other" ia deaired

* when it would be unneceszsarily time-consuming for the

respondent to read a long list of poassible responsesa for a
closed-ended question (i.e., rake of car), and

» clarifying closed-ended responses.

An automated Q-sort should be able to categorize each comment
after reviewing all the responses. Just a4s in the manual

process, the automated approach must be repeatable again and

again.




To determine the impact of underenumeration, there is a need for

the autome&ted process to do much more than was poasible in the
manual setting. Specifically, responses to open-ended questions
must be cross-tabulated with closed-ended questions to better

determine the inclinations of those who make comments.

The automated Q-sort needs to be a system flexible enocugh to
allow categories to be developed after the data has been
reviewed. No standard file management system nor hierarchical

data base management system can achieve these objectives.

al 2

The type of microcomputer application software which will meet
the need for analysis of open-ended questions is a Relational

Data Base Management System (RDBMS).

Kruglinksi (1983) characterised RDBMS aa a data base product with
the following featurua:
* Allowa operations on an entire database with a single command
* Does not require that all information needs be planned in
advance. In fact, relationships are specified at the time of

inquiry rather than in advance

ST COPY
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» Contains the relational operators “project” uand "join®".
“"Project” is an operatior which creates a new relation by
salecting a subset of the exiating relation, and *join"

saimply combines two suparate relations.

Examples of microcomputer RDBNS are dBASE I1 and dBASE III,
R:base, and CONDOR. The author’s experience is entirely with
CONDOR; however, the principles deacribed here apply to any true

RDBMS whether on a micro or larger computer.

The characteriatica of the RDBMS which allow it to automate the
Q-sort process are:
» use of tne relational operators '“join" and 'project” (or
“copy"” in dBASE)>, and

*» the ability to handle unatructured data.

An Example of the Automated Q-5Sort

Juat as in the manual Q@-sort, the first step when using RDBMS is
to review the data in total to determine what categories present
themsclves. In the automated situation, the commenta of all

respondents to any single open-ended question will be evailable

on a screen or in a nicely printed list. The ''magic" required to

avoid the atep of creating all those 3 by 5 cards 1s described

in the Data Entry Process section of this paper.

-




Let’s use as our example a factual type of open-ended question
from a student follow-up study: What is your current occupation?
Here is part of what the researcher would see on the database
acreen:

Accountaﬁt

Accounting technician

Administrative Assistant.

Admin Aast

Artist

Bookkeeper in spouses’s busineas

Commercial fisherman

Floor nurse, RN

Salea clerk

School aid

Secretary

.«acher

Tiie researcher reviews the list of comments and creates
categories. Once categories are determined, the researcher puts
a code by each sentence representing its code in the category
syatem. This is a process which can be easily reiterated, so the
firat time through, the coding may be as simple as positive va.

negative comments.



In this occupationa example, the

the level of education generally
this stage it is helpfu. to make
tally the number for occupations

BA Accountant

AA Accounting technician

AA Administrative Asaistant

BA Artiat

researcher might want to code
required for the occupation. At
categories consistent and to

with more than one response:

2

AA Bookkeeper in spouses’s busineas

HS Commercial fisherman
AA Floor nurse, RN

HS Sales clerk

HS School aid

AA S@cretar*

BA Teacher

Now - and this illustrates the flexibility of an RDBHS - a new

field is created in the database

for this new code. Because this

field now exists, the researcher can do a wide variaety of useful

things:

* Liat only the occupations which require an associate degree

lavel
Accounting technician

Adminiatrative Asaistant

2

Bookkeeper in spouses’s businesa

Floor nurse, RN

Secretary

BEST COrY
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*» Q-sort this new list ' qgain into subject area categories which
ratch the degrees offered at the college. This reiteration
of the process requires the creation of yet anocther field in
the database

Certificate level accounting occupations:
Accounting technician
Bookkeeper in spouses’s businesa
Clerica'’ occupations:
Administrative Assiatant 2
Secretary
Allied Health occupations:
Floor nuraea, RN

* Cross tal the occupations with any other questiocn in the
survey, for exanmple, to find out if more of one sex tended to
be in certain occupations, or if those with 'persocnal
intereast intent' are in different occupations from those with
"tranafer'" or 'job related? intents

Personal Interest Student’s Occupation:
Accountaat
Artiat
Bookkeeper in spouses’s business
Sales clerk

Teacher

BEST COPY
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All of these funciions can be done in the microcomputer, or the

new code can be made numeri:- and tranaferred to a mainfrane

statistical package for analysis. The microcomputer method is

used when there is a preference for retaining the exact words of

the respondent, not just the category of reaponse.

.The strategies jillustrated above apply equally well to

sentence-long comments from respondents as they do to factual

statements.

instrum ~ended ons

The RDBMS can be used toc clarify who is responding to open-ended
questions in surveys, thus making the comments more usaful, even
in cases of underenumeration. The problem of underenumeration

can also be approached through effectiva design techniques.

I find the higheat response rate is on partially closed-ended
questions, those which ask the respondent to specify the meaning
of "other" or to list something factual. Theae queations get at
least a 95X response rate, which is about the same as
closed-ended questions. For example, 99% of respondents who are

employed provide a meaningful response to the occupation

question.

-13-
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My experience indicates that, except for populations that are
hesitant about surveys in general, 75% to 99x% will respond to a
general open-ended question placed near the end of a well
designed study which asaks for specific recommendations for the
program/college. Theae narrative statements holp‘to capt ire the
general attitude of respondenta more clearly than the

closed-ended responses.

To overcome problems of misunderstanding the open-ended question,
1 structure opportunities for Commenta throughout the evaluation
sections of a survey. For example, if the respondent is
evaluating the helpfulneas of four atudent servicex, they are
offered space to comment on each service immediately after

evaluating the service as shown in the sample below:

JoB PLACEMENT SERVICES YERT MUCH SONDWIAT VERT LITTLE 010 wOT USE

Comments:

R
gg:iéng's AND RECORDS YLRY miCH SOMEMRIAT viat LITTLE 010 nOT U3E

(gotting tranaaripta)

Comments:

COURSE CATALOG, SCHEDULE
 NEXSPAPER ADS FOA vear mcil SONEWIIAT YERT LITTLE oty Mt USL

REGISTRATION

Comment s ¢

WOMEN'S CENTER

YLat mucH soNpanTY vy 5
{program for men & wowen) Lrme otD wot vst

Commerts

Thiga method also results in underenumeration problems as most
respondents do not care to comnent on everything, but each

comment is focused. Additionally, I have found it helpful to
present the open-ended reaponsesa sorted by how the rénpondent

comnmented on the closed-ended question.
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Ihe Data Entry Process

So far, the comments of respondents have somehow magically
arrived on the researcher’s computer screen for review and for
use in the automated Q-sort. Actually, the process of data entry

is quite simple and efficient.

The RDBMS allows for creation of a data entry acreen. CONDOR
allows for design of an especially attractive data entry screen.

Here is an example of a screen diaplay for entry:

SRESRNNNBNNNERRRCON'T AK NATIVE STUDENT SURVEY F84 - SCREEN LERERRERBEERRARARENE

ID 11 REC.4

130 NI
13.28 1M1t T
13.3A 111111t
13440 I I MMM nn

*

1
1
1
1

W Lo LI W
— ea b e

EW D —

*

11 151 161 160TH 111111111 mimmimimimiinnunimnminmnmiinmiegm
16,41 17 11 181 19.11 19,21 19,31 19.41 19,51 19.6 1 19.7 1
201 21 11111 22 1

23 1M INIIIIIIIITn

The "1' represents spaces on the sceen (inverse video) which can
be filled with characters by the data entry worker. Each set of
“1* {is a data field which may have specifications as to whether

the entry can be alpha, numeric, or both. If numeric, the range

of numbers which can be entered can be pre-set.




The long “1" un.ts are open-ended comment spaces which follow
imnediately after the related clocaed-ended queation. The data
entry parson simply types in the respondent’s statement. In the
rare case of a wordy respondent, the data entry person

abbreviates the reaponse to fit in the allowed space.

Once the data entry ia completed, the “project'’” command is used
to separate the numeric fielda from the alpha fields. Numerics
are tranaferred to the mainframe computer for atandard analysis
by a statistical package. Two databases now exiat:
» the firat in the mainframe with numeric information only, and
* the second in the microcomputer RDBNS with all the

irformation.

\
\

One additional advantage of the RDBNS iQ that data ias entered
only once. The comments of respondents, once entered'into the
database, can be used in the final report without aevaer being
typed again. Typos can be corrected in either of two places, 1)
in the database on the data entry sceens or 2) when list of
statements is transferred to a wordprocessing file for final
report writing. This feature greatly reduces the amount of

clerical work involved in preparing reports for surveys.
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Each RDBNS has limitationa on:
* Number of char&cters per field,
* Fields or bytes‘por record,
* Screena per record, and

* Records per database file.

These characteristica place limita on the researcher which may

regquire asome creative planning.

In thias review, i will comment only on the limits of CONDOR 20-3.
» CONDOR allows 127 characters per field, which implies that

comments of respondents could be as long as 127 characters, a

fairly wordy asentence. Don’t believe 1t for:one minute.

While it is posasible to enter and liat a 127 character field,
CONDOR is really structured on arn 80 column card concept.
Consequently, the system places carriage returns at the end
of every 80 column line. Once the researcher starts
“jJoining" and "projecting'” a few times, these unwanted
carriaga returns will create havoc with the comment field. I
choose, inatead, to use comment fields of about 695
characters. When longer comments are likely, I allow more

than one field per comment.

» CONDJR all 127 fialds and 1024 bytes per record.

. -17- 19




Since it would be viry hard to gat 127 fields on one screen,
A

the field limit is not a problem. Also, since CONDOR stores

numbers very economically, the byte length is alsoc not a

problenm.

» CONDOR is limited to 1 acreen per record. The one acreen per
record limit is a problem. Most lengthy surveys reguire two
or more acreens for data entry. Fortunately, the ‘join"
command allows all these records from different acreens to be

combined as needed during data manipulation.

Each RDBMS will have unique limits and strengths in use for

survey data entry and open-ended analyais.

While every survey done in a college setting is unique, much of
the data manipulation to be done in the RDBMS ias repetitious.
This is where macro type coi.mands can be used to save

considerable time.

CONDOR allows the researcher to prograr’ the PROJECT, JOIN, SOPRT,
SELECT, PRINT commands needed for a particular analysis and save

that work for future sessiona which require similar functiona.




-

. Since the microcomputer RDRMS works reasonably slowly, this
programmable feature allows the researcher to set up a few
requeats for information, set the aystem to work, head for lunch,
and come back an hour later with pages of useful analysis ready

for final review.
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