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Over the last decade, there have been two new factors that have significantdy influenced
the design of survey data collection—the computer and the theories and methods of
cognitive psychology. When, in 1986, staffs of the Bureau of Labor Statistics (BLS) and
the Bureau of the Census initiated a process for redesigning the Current Population
Survey (CPS), incorporating these two new factors was made a top priority. In the
paper!, the authors? illustrate how, by concentrating on the cognitive processes of
respondents and interviewers, computer-assisted interviewing was used as a tool for
reducing measurement error.

The following topics are covered in the paper: background material on questionnaire
design and computer-assisted interviewing methodologies, development of the CPS
guestionnaire over the last 50 years and how redesigning the CPS questionnaire for the
21st century has brought together the two new methodologies, using the computer in
evaluating alternative questionnaire designs, examples of the new CPS questionnaire's
design features which aid the cognitive processes of the respondent and interviewer and
are primarily dependent on the use of the computer, the effects of the new questionnaire
and collection procedures on labor force estimates, and a discussion of issues for the

future. g

The Current Population Survey is a monthly survey of approximately 60,000 households.
The CPS survey, conducted for BLS by the Bureau of the Census, is the primary source of
information on the U. S. labor force. Each month BLS analyzes and publishes information
from the CPS, such as the unemployment rate, demographic characteristics of individuals
in the labor force, and the number of hours individuals work. The survey began in 1940
under the auspices of the Works Projects Administration and was called the Monthly
Report of Unemployment. The current CPS questionnaire has remained essentially

! The presentation by Cathryn Dippo at the Seminar on New Directions in Statistical Methodology was
based on a paper currently under review for publication in a refereed journal. Thus, only a brief synopsis

is being published here, along with a detailed bibliography of papers related to the CPS redesign.

? The new CP3S questionnaire is the result of a eam effon which mvolved many sall members from both
BLS and Census. Space does not allow us to recognize everyone. The other members of the BLS-Census
Questionnaire Design and Overlap Analysis Steering Commitees over the years were Chester Bowie,
John Bregger, Shail Butani, Lawrence Cahoon, Kennon Copeland, Harvey Hamel, Elizabeth Martin,
Michael McMahon, Thomas Scopp, Clyde Tucker, Ronald Tucker, and Alan Tupek.
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unchanged since the last major revision in January 1967. With only minor exceptions, the
concepts measured have remained constant since the late 1940's. -

Over its 50+-year history, the CPS has continued to be a model for survey designers. It
was the first national probability sample of households, and many of the statistical methods
for sampling and estimation now considered common practice were originally researched
and implemented in CPS. Two of the six research areas identified in 1986 related to data
collection--computer-assisted interviewing and the guestivnnaire. A Questionnaire Design
Task Force was established to identify the cognitive and conceptual problems in the
existing questionnaire, to suggest possible solutions for identified problems, and to
develop a research plan to design and test a new questionnaire, along with related survey
procedures. A separate task force was established to investigate the potential uses of
computer-assisted interviewing. When a final consolidated research plan was approved in
1988, a major premise of the plan was that all interviews would be conducted using a
computer. Following a period of questionnaire development and extensive testing,
Census began collecting all CPS data using a new fully-automated questionnaire in
January 1994,

The data produced from the CPS are closely-watched by economic farecasters and policy
analysts. Therefore, all changes had to be carefully researched prior to implementation.
By concentrating on facilitating the cognitive processes used by respondents and
interviewers, research on alternative measurement processes resulted in reduced
nonsampling errors. By capitalizing on the power and versatility of the computer, new
research tools were developed to provide the evidence needed to understand the effects of
changes in data collection procedures. We hope that the approach used for developing the
new measurement process for CPS will serve as a model for future survey redesign

projects.

For details on the 8 years of research that went into redesigning the CPS, please consult
the papers listed in the following bibliography.
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AN OVERVIEW OF THE 1992 CENSUS OF AGRICULTURE CATI SYSTEM

Jeanette K. Mon
Bureau of the Census

I. Intreduction

Computer assisted telephone interviewing, or CATI, is an
enumeration methodology in which responses received by telephone
are interactively entered, edited, and coded into data files. The
CATI system adopted by the Bureau of the Census provides call
scheduling management, contains manager search functicns, and
produces various monitoring/progress reports.

Uses of the CATI system can vary from collecting present
indicators for research polling to accepting detailed enumeration
for surveys and/or censuses. Responses can be used to produce skip
patterns and are subjected to consistency and magnitude checks. In
a typical situatien, the interviewer reads the gquestion displayed
on the computer screen to the respondent and records the response
by keying the appropriate entry; then, the computer performs checks
(i.e., validity, comparative), stores the response, and proceeds to
the next question. This process continues until all questions have
been asked.

For the 1552 Census of Agriculture, the CATI system was used
to perform follow-up action for specific nonrespondents. This
paper is intended to provide an overview of the developmental and
processing phases of this system as well as the handling of output
resulting from the 1992 Census of Agriculture -CATI System.

II. Background

In 1873, Census Bureau executives became interested in CATI
after seeing a demonstration by a private research firm. After
several years of research and consultation with other such firms,
universities, and computer vendors, the Bureau tested CATI at the
University of California's CATI eite during the 1578 Current
Population Survey. In the early 1980's, the Census Bureau
established a CATI project. Hardware and software were acquired in
order to construct the Bureau's own CATI system. During the
preject's first year, staff reviewed the design and capabilities of
CATI systems at academic institutions and private firms. Working
with the Berkeley and Michigan Survey Research centers, the staff
prepared basgic requiremente for the Census CATI eyetem. Prom 1982
through 1984, Census conducted CATI research .and development
surveys from a Telephone Bridge Facility set up in Suitland,
Maryland headgquarters. The first major testing of this system was
conducted for followup of nonrespondents in the 1982 National

Survey of Natural and Social Scientists and Engineers, and the 1982
Census of Agriculture.
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The first Census Bureau telephone facility, the Hagerstown
Telephcne Center, (HTC), opened in January 1985. An additional
telephone facility opened in Tucson, Arizona in early 1952.

The census of agriculture is required by lawv under Title 13,
United States Code, section l142(a) and 1951, which states that an
agriculture census be taken in 1979, 1983, and in every fifth year
after 1583, covering the prier year. As previocusly menticned,
Agriculture Division’s initial use of the CATI system in the 1582
Census of Agriculture was part of a test to review the syster as a
viable method of data collection. Agriculture Division (AGR)
selected approximately 10,000 delinguent large farm cases for
enumeration using this system. The follow-up process for the
remaining cases used a clerical unit of operators who called
respondents and manually recorded data on an agriculture report
form. : -

For the 1992 Census of Agriculture, a CATI system was
developed primarily teo address the "large farms" which had not
responded to the mailed questionnaire as in 1582. The reascns for
using the CATI systenm for followup were management efficiency, cost
effectiveness, and availability of the cperation (staff/hardware)
from the decennial census. There were alsc other advantages such
as eliminating the data keying step, promoting a paperless census,
and using CATI’s management capabilities for monitering and
scheduling cases.

III. Overview of the Agriculture CATI System
A. Agriculture Division’s Use of CATI

In addition to large farm followup, the AGR CATI systenm
was used for the Nonresponse Survey and low response county
projects. The Nonresponse Survey involved contacting a sample
of nonrespondents from the main agriculture census. Data
collected for this survey was used to determine the prepertion
of nonresponse cases that are farms and to weight census
totals to account for the nonresponse. In the low response
county project, a sample of nonrespondents in counties that
had neot achieved a 75% respense rate were selected for
contact. The goal of this preoject was to ensure that
published 1952 Census ©f Agriculture data were based on
responses from at least 75% of each county‘’s mailout cases.
In the Nonresponse Survey a different (shorter) version of the
interviewing instrument was used wvhile the low response county
project used the large farm follow-up instrument. Since the
system used for large farm followup provided the groundwork
for these two projects, this paper will deal only with AGR’s
experience with the large farm CATI system.
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System Development

The development of the AGR CATI system was conducted by
a Committee responsible for: writing system specifications;
developing essential system components; administering tests;
coordinating facility schedules; and providing training.
CAT] Committee

The 1992 Census of Agriculture CATI Committee consisted
of 15 knowledgeable individuals from five divisions within the
Census Bureau that are familiar with the various parts eof the
system. Even though much effort went into the brainstorming,
learning, and decisionmaking involved with the development
phase, this group remained functional throughout the
implementation process and, also assisted in the evaluation of
the system. From the onset of the planning phase (August 15,
1951) to the close of the AGR CATI operations (September 30,
1853) several committee personnel changes occurred; however,

in most instances, the strategic persons remained involved in
this task. The Committee consisted of representatives from:

-] ACR to specify the needs for data collection;

-] Economic Programming Division (EPD) to facilitate the
input and output data;

o Field Division (FLD) to implement the operation with
Hagerstown and Tucson staffs;

o Demographic Surveys Division (DSD) to program the QISC
interviewing instrument; and,

o Systems Support Division (SSD) to provide support of
the CATI system.

For the first six months, the Committee held biweekly
meetings to plan the development phase. During this
period, the Committee prepared a flowchart and activity
schedule; identified and assigned the regquired
specifications; and, scheduled the project for testing and
production at the CATI facilities. Attachments A and B
are the processing flowchart and the Committee’s activity
schedule, respectively. After the planning phase, the
Committee divided into workgroups to facilitate the
development of their respective CATI tasks and reconvened
monthly to assure the ongoing progress of each assignment.

During the remainder of 1992, AGR discussed aspects of
the interviewing instrument such as seguence and wording of
guestions, availability and content of referral screens, and
consistency checks between responses. This exchange of ideas
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resulted in additional refinements in the instrument.
CATI Specifications |

As required of all CATI projects, basic system
specifications are necessary from the sponsor to provide the
framework for system development. Such standard

specifications were identified by FLD and SSD committee
memnbers and delegated to appropriate members for development.

Many of these specifications required AGR personnel to go
through a "learning" period prior to development. In some
instances, the concept and format for these documents as
recognized by CATI system personnel were complex and involved
considerable time for one to become knowledgeable enough to
Prepare the regquired documents.

Agriculture Division wrote several other CATI
specifications and procedures to explain issues such as
training, problem solving, and handling other details not
addressed by the basic CATI system specifications. Attachment
C is a list of the CATI specifications.

System Tests

Three tests ware conducted to refine the system for
Production. These tests (September 28 & October 28, 1952 and
January 14, 1993) were generally conducted in the same manner.
Experienced interviewers at the Hagerstown CATI facility
telephoned AGR perscnnel for enumeration. The "mock
respondents" were comprised of AGR staff from several
different areas of responsibility. Some were given scripts of
varying situations (i.e., nonagriculture, refusal, complete)
while others presented their own scenario. The tests checked
for the following items:

o guestions needing rewording and/or additional
clarification;

o appropriate routing of interviewing screens from
guestion to guestion;

(=} correct output coding for case types and responses

(keycoded & nonkeycoded);
o appropriate transfer and installation of files;
o appropriate input file content:
o improvement ideas from interviewers and/or "mock"

respondents; and,
o other aspects within the process requiring attention.

The tests also provided sample output files and status tables
for review, The cutput files were passed on to EPD for
subseguent reformat testing. The status tables were reviewed
for format changes and/or programming errors.
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Training

In addition to the usual CATI system training provided to
interviewers, AGR supplemented the training with a 2-day
intensive instruction course. This course included technical
subject-matter learning, pronunciation of practical
agricultural terms, a short session in unit conversion using
a calculator, practice interviews, and cther exercises needed
for enumeration. Attachment D is the training schedule.

Training materials for the AGR CATI project were written
in FLD’s Training Branch based on information submitted by
AGR. The materials included:

Self Study Guide,

Workbook for Training,

Paired Practice Interviews Booklet,

Final Review Exercises,

Guide for Training CATI Interviewers, and
Evaluaticn of Self Study and Classroom Training.

O0OO0ODODDO

During the .training sessicns, a reference binder of
general information was given to each participant. In view of
the voluminous amount of technical detail involved with the
AGR subject matter, interviewers were instructed to review
this material and use it for assistance as needed. The
contents of this binder included a report form guide,
alphabetic crop listing, unit conversion chart, and glossary
of terms.

Input File Preparatjon

Each state was processed as a separate file/survey. EPD
was responsible for the creation of forty-nine state files to
install at the CATI facilities. (Hawaii cases were called in
Jeffersonville because of the unigue nature eof their
products.) These files consisted of cases not received in the

1992 Census of Agriculture universe which were preidentified
as a "large farm."®

Each state file was then processed in directory
assistance (DA) subunits at the CATI facilities to obtain
missing telephone numbers and correct inconsistent area
code/telephone number combinations. At the beginning of the
CATI process, the cases which did not yield a “good" telephone
nunber from the DA subunit were left in the state input file
for appropriate ocutput coding and to facilitate accounting of
all cases in the output file. However, this procedure was
modified during the first wave by assigning these cases the
appropriate ceding upon file installation and omitting thenm

from the calling que.
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In addition to correcting the state files for missing
telephone numbers or inconsistent area code/telephone number
combinations, the files were updated to reflect mail returns
received after the creation of each preliminary state file.
EPD produced a file of satisfied Census File Numbers or CFNs
(i.e., mail-ins, other resolved). They updated this "alert"
file daily for use in amending the respective state CATI file
by removing satisfied cases from the calling que. This
amendment process was conducted one day prior to interviewing
and continued daily until state closeout.

CATI Preocessing
Large Farm CAT] Schedule for 1993

In order for the entire large farm CATI follow-up process
to run efficiently, AGR coordinated with EPD, FLD and SSD to
develop a schedule that notified each division of their timely
interaction within the process. Attachment E is the schedule
showing state workloads and respective dates for each step of
processing. The schedule was broken down into 5 waves with
approximately 10 states in each wave. States were listed in
priority order according to other AGR processing dates. FLD,

together with AGR, divided the states between the two
telephone centers (Tucson and Hagerstown).

AGR decided to have one state file installed at each site
to test the system before installing all of wave l--Delaware
was installed at Hagerstown and Oregen was installed at
Tuecson. Interviewing began at Hagerstown and Tucson on
February 22 and March 8, respectively. As interviewing
progressed, FLD installed the remaining state files in both
waves 1 and 2 to allow a backlog of available states to call.
As the CATI sites ran low on availlable cases, CATI site
managers notified FLD and AGR to approve installation of other
states/waves, In May, for instance, Tucson reguested more
cases in the Pacific time zone to accommodate interviewers who
worked late. Consegquently, California and Alaska became wave
34, Wave 4 was also divided inte two waves--4 and 4A.

Approximately five weeks were allotted for the
interviewing process. As the CATI interviewing progressed, it
became necessary to extend some states’ closeout dates so that
the interviewing process for other states started later than
originally scheduled. When this was done, the dates for EPD
and Secondary Source Unit (SSU) processing were changed
accordingly.

CATI interviewing stopped one day prior to CATI closeocut
to allow for instrument/output file manipulation. The output
files were sent to EPD for reformatting which regquired three
days before sending the files to SSU in Jeffersonville. The
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SSU needed about 13 days to resolve these cases, i.e.,
determine whether or not they were in the scope of ‘the
agriculture census. All in-scope cases were then merged with
general census processing while out-cf-scope cases were coded
as such and ne further processing was needed.

This schedule was instrumental in keeping all aspects of
the processing on track and meeting the goal to complete the
entire CATI process by October 1. The CATI sites closed ocut
all states by September 12; and, EPD and SSU processing were
completed by September 22.

Field pivision Support
During the CATI operations, feedback on problems related
to the interviewing pProcess, subject matter, or

operational/system efficiency, was relayed from FLD to AGR by
the Field Division liaison and resclved, in most cases, via
the electronic mail system or telephone. For example, in the
beginning of the operation, interviewers guestioned whether
crops grown in years prior to 1992 but sold in 1992 should be
included as 1992 sales. The FLD liaison referred this concern
te AGR. AGR personnel informed the FLD liaison that these
sales should be included in 1992 sales totals. This was later
reiterated in a "briefing note" or bulletin and distributed to
supervisors at both CATI sites. -

As with any problem posed to AGR, after finding a
solution, AGR periodically prepared a briefing note to
document/clarify changes to the interviewing or operating
process. These changes were discussed at the pre-shift
meetings at both CATI sites to keep the interviewers up~-to-
date on the CATI process. Attachment F is an exazple of a
briefing note.

These notes were essential for transferring information
between AGR and FLD at headguarters as well as supervisors and
interviewers at the CATI sites. They were also helpful in
accounting and documenting each problem’s resclution.

biect u

To keep members of AGR abreast of CATI status, a "CATI
Newsletter" was developed and sent out about every six weeks
from March 1952 to January 1993. The newsletter was written
by AGR committee members and was distributed to Agriculture
Division’s Chief, Assistant Division Chiefs, and Branch
Chiefs. These newsletters contained information such as
status of specifications development; current CATI issues;
and, schedules for CATI testing, training, and production. 1In
response to these newsletters, division personnel were able to
comment on the CATI process at hand.
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Also, AGR analysts made several site visits to the
telephone facilities throughout the AGR CATI cperation--from
initial testing to closecut--to cbserve the process, monitor
interviews, answer technical questions, collect improvement
ideas from facility personnel, as wel.l as identify and resolve
any instrument and/or processing prcolems. For example, prior
to live interviewing, staff visited the facilities to monitor
three tests and to conduct initial training on the Research
Operation. Site visits were also scheduled at the start of
interviewing at both the Hagerstown and Tucson sites. After
this initial "getting started" stage, AGR scheduled site
visits about once a month--usually at the start of a new wave
cf states or at clesecut.

x :

Monitoring was an important part of the CATI process.
While site visits provided a method for AGR to monitor the
flow of facility processing and handling of technical
information, CATI management was responsible for monitoring
the guality of the interviewing process. Also, AGR received
system-generated reports that provided up-to-date workload
status for monitering CATI progress.

To monitor the quality of the interview, the CATI system
contains a built-in network which allows supervisors or
analysts to listen to an interview on the telephone while
simultaneously viewing the computer screen to see how the
information is recorded by the interviewer. The facilities
maintain specific standards for such monitoring. During
initial monitoring (the first three months interviewers are on
the job), about 10% of an interviewer’s interviewing time each
month are monitored. After that, (eystematic monitering)
supervisors monitor at least 2.5% of each interviewer’s active
interviewing time as well as any "special needs" monitoring.
In half-hour monitoring sessions, supervisors were able to
unobtrusively ocbserve interviewers to identify their strengths
and weaknesses. The supervisor would complete a monitoring
report each time an interviewer was monitored and provide
feedback to the interviewer.

FLD staff sent pericdic monitoring reports to AGR via the
electronic mail system. At each CATI site and for each wave
cf the survey, these reports showed: average number of
interviewers; number of login hours; and number of
monitering sessions. In the early stages of interviewing,
these reports indicated areas where monitoring was inadeguate
and notice was given to the facility to increase monitoring.
At the end of the survey, a final report was received from FLD
which included the overall monitoring rate. Attachment 6 is
a copy of this final report.
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day during processing, AGR received two system-
generated reports reflecting the previous day’s work for each
active state--a Sample Status Report and an Interviewer

Ferformance Report.

Attachment H is an example of a Sample Status Report.
Each day AGR extracted and recorded pertinent totals from
active state reports such as numbers of cases classified as
in-scope, out-of-scope, and remaining active. Cumulative
numbers were also extracted and recorded for the following
case types: resolved; mail receipts; duplicates; secondary
source; and, refused. ;

Attachment I is an example of an Interviewer Performance
Report. This report showed each individual interviewer’s call
attempts categorized by outcome code and summarized all call
attempts by interviewers excluding/including supervisors and
managers. Each day AGR extracted from active state reports
and recorded data for: number of interviewers used; login
hours; and minutes of in-scope calls. At cleoseout, AGR
received a cumulative interviewer’s report for the entire
period of the survey (i.e., Monday, March 22, 1993 - Sunday,
May 2, 1993).

The extracted data from these reports was used in
developing several spreadsheets, such as:

-] CATI PROGRESS REPORT - A separate spreadsheet for each
state (survey) showing the daily progress. For each
state report, data is given for each active
interviewing day plus state totals.

o LARCE FARM CATI WORKLOAD - A spreadsheet of sll states
at both telephone facilities by wave/state showing
workload totals. The totals are shown for each
telephone facility as well as for the U.S.

o CATI INTERVIEWER REPORT - A spreadsheet for each month
showing active states (surveys) and giving the daily -
counts of interviewers working, legin hours, and
completed interviews for in-scope cases. These
monthly reports helped to verify telephone company
monthly charges.

Research Operation

When a respondent indicated that they received multiple
forms under different names or CFNs for the same operaticn,
the interview was handled as a "possible duplicate". The
Research oOperation was Sset up at both CATI Tracilities to
review and/or verify the possible duplicate situations. This
involved EPD support in acgquiring access to various
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agriculture databases for both CATI sites. In view of the

.security risk, CATI personnel. were granted "read only"
capability when accessing the AGR Research Menu network
routines.

By accessing the "name & address" and "check-in"
databases, trained CATI researchers were able to search for
duplicate entries in the mail list and verify receipt of the
duplicate report forms as needed. The training materials for
this operation were developed by AGR analysts and regquired AGR
personnel to conduct agriculture-specific training at both
facilities due to FLD's unfamiliarity with this subject.

The benefits of this operation provided notable strides
toward customer service as well as improved processing. In
contrast to the spontaneous handling of possible duplicate
situations in 19%2, in 1987 these cases were referred to
clerical reviewers after the conversation was ended; and, in
cases where subsequent research indicated that an interview
was still needed, the respondent was recontacted. The utility
of the 1992 operation was invaluable since it resulted in the
identification of about 12,000-18,000 duplicates on the AGR
mail list and prevented callbacks to an estimated egual number
of possible duplicate cases which were unverified by the
researcher.

"Claims filed" cases, or sltuations in which <the
respondent claimed that they had already mailed their
gquestionnaire, were not routed to the Research Operaticn since
the alert file was updated daily and any mail returns were
deleted from the calling que. In these cases, the interviewer
prompted the respondent to complete the interview knowing that
the form had not been received.

Other Production Processing -

Several other details were handled during the CATI
interviewing process. For example, specific procedures were
established to process "send form" and "Title 13" requests.
All other situations which were not predesignated in training
were handled as "supervisor referrals."

"Send form" cases, in which the respondent would not
agree to be interviewed by telephone but reguested a form be
sent for completion and mailing, were coded as such and
systematically set for a callback 10 days later. The CATI
supervisors would check the system daily to pick up all cases
with send-form coding and refer them to AGR for form mailing.
If the report form was received within 10 days, the CFN was
automatically coded as resolved and deleted from the CATI
calling gque via the daily alert system. Otherwise, CATI
interviewers would recontact the respondent to complete the
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interview by telephone.

Scme respondents reguested a copy of the Census Law
(Title 13 of the United States Code) that reguires them to
respond. Again, the interviewer was directed to relay this
information to the supervisor who conseguently notified AGR
of these cases on a daily basis.

CATI Output/Results

The results of the CATI attempts were transmitted to
Eronomiec Programming Division (EPD) in the form of four files:

o Answer file - interviewer coding including respondent
data and/or interviewer remarks for resclved cases;

o F7 file - interviewer remarks made during the
interviewing process for resolved cases;

-] Historv file - "snapshot" of installed cases showing
each time accessed; and, 1

o Case Master file - system management information for
each installed case.

Every interviewing day, an Answer and F7 file for sach active
state were transmitted to EPD for their subsequent
reformatting. At each state’s closeocut, a cumulative
version of all four files was transmitted to EPD. EPD was
responsible for assuring the receipt of these files and
subsegquent processing for merging these files into the

1592 Census of Agriculture cperations.

pai) :

The daily state answer files were the source of in—-scope
and out-ocf-scope records.

For in-scope records, besides the answers collected
which referred to the farm unit, some data items were created
based on interviewer responses to reflect:

o CATI processing codes,

o flag indicators of "zero" or "none" responses for
specific items,

o summing of wvalid duplicate items,

o geographie changes, and,

o section indicators.

In addition, these in-scope records were used to update
various AGR databases. Whenever there were verbatim responses
made during the interview (i.e., "other" crops/livesteock not
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listed, state or county changes, etc.), they were retrieved
and loaded onto the "notes" database for analyst review. A
check-in status code indicating "CATI satisfied" was assigned
to each record in the "check-in" database. Corrections, if
any, in the name, address, and/or telephcne number fields were
carried to the "name & address" database.

Out-cf-scope records identified in the daily answer files
were updated in the check-in database by assigning the
appropriate status code.

Confirmed refusal cases were also included in the daily
answer files to make these cases available for the next
processing step (Secondary Source Unit), and, to alleviate
storage space in the respective state’s active case file.
However, in all states, the confirmed refusal cases were
processed by EPD from the cumulative state answer file.

The daily F7 files, which consisted of auxiliary notes
made by the interviewer during the interview, were reformatted
and loaded onto the notes database to provide analysts with
supplemental information for in-scope cases.

Closeout Processing

The closecut answer file was cumulative and provided a
single source of confirmed refusals and other unresolved cases
reguiring SSU processing. Cases routed to 55U were identified
by specific final code. Attachment J is a list of these case
types and the respective final codes.

Similar to the reformatting of in-scope records,
interviewer comments, if any, and processing data items were
created for each SSU case and forwarded to the Jeffersonville
facility for assistance in determining the resolution.

er 0Qu

The history file consisted of one record for each time a
case was accessed. This file was transmitted to EPD at the
closeout of each state survey. A separate history record was
created for each case to show all the calls that were made as
well as other actions where calls were not made {such as, when
one "guits out" of a case before dialing). This file was
routinely used by facility management to track the progression
of a particular case. From this file, AGR manipulated
information using SAS software to produce tables and graphs
for management analysis. See Attachments K through N for
examples of AGR charts produced from various history files.
These state history filec are in storage for potential studies
at a later date.
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A case master file was also transmitted to EPD at the
closeout of each state survey. This file consisted of one
record per case which contained essential information for that
case for case-management purposes, Information in the case
master file was always kept current=-former values of
variables were not retained. CATI facility personnel usually
accessed this file as a convenient source for specific case
details. For the purpose of analyzing the system, data from
this file could be used for reviewing number of call attempts
for specific outcomes, callback time preferences, and so on.
Since AGR’s plans for CATI evaluations are not complete at
this time, these state case master files are being stored for
pessible later use.

Summary of Agriculture CATI System Results

Final Case Accounting

Of the 152,815 cases installed for CATI resclution,
57,708 cases (37.8%) were enumerated as in the scope of the
agriculture census while 15,148 (9.9%) were out=-of=-scope.
Through research, 4,924 cases (3.2%) were determined to be
duplicates of satisfied cases. After CATI file installatioen,
29,312 cases (19.2%) were omitted from the interviewing
process as they were received in the mail. A total of 45,723
unresoclved cases (29.9%), including 3,188 confirmed refusals,
were routed to SSU for additional processing.

The results of the 1992 large farm CATI followup with
comparative statistics from the 1987 nonCATI operation are
shown in Attachment ©, Table 1, Results of the 1952 and 1987
Delingquent Large Farm Followup.

When comparing the results of the 1987 clerical and 1992
CATI cperations, ene notices the higher in-scope rate (+5.2%)
and slightly lower out-of-scope rate (-1.3%) in 19%2. In beth
operations, a large number of cases were unresclved reguiring
SS5U processing. These SSU cases (29.9% in 1992 and 31.7% in
19E87) include respondent-contacted gituations (i.e.,
insufficient partial interviews, refusals, callbacks) as well
as noncontact cases (i.e., busy, no answer, never tried).
Since the level of mail receipts is independent of operation
type (nonCATI or CATI), these numbers only reflect the timely
creation of the input call file prior to the telephoning
process.

Another observation which is evident upon review is the
difference in processing claims filed and possible duplicate
situations. As mentioned previcusly, in 1952 these cases
received spontaneous handling versus 1987's procedure to
discontinue the telephone call, perform research, and, if
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necessary, recontact the respondent. Claims filed cases
resulted in prompting for an interview in 1992 (since the
calling que was updated daily by the alert file). FPossible’
duplicate cases were verified by the Research Operation and
appropriate action was taken.

The different environments provided by the 1992 and 1587
systems make it difficult to conclude whether operation type
is responsible for the resulting differences. Diessimilar
management philoscphies, physical locations/office set up, and
experience level of interviewers are some factors which
inhibit any attempt to denote collection methodology as the
Single reason for varying results.

Cost Analysis

The cost of the 1992 delinquent large farm followup
amounted to almost $2.1 million or $13.56 per case. This
amount included staffing for supervision/interviewing,
system development (excluding AGR analysts), communications,
equipment, and general administrative support.

Attachment P, Table 2, shows data for comparing the cost
of the 1992 and 1987 delinguent large farm follow-up
operations. When the 1987 operation cost is adjusted to show
1993 dollars, the 1992 CATI system cost savings is $2.17 or
13.8% less per case than the 1987 nonCATI cperation. The
overall cost of the 1992 CATI followup shows an approximate
increase in expenses of $146,000 or 7.6% more than the 1987
nonCATI followup.

It would be misleading to use these statistics to make
any ecenclusiens concerning cost savings between the two
cperations. The expenses shown in Table 2 are actual charges
made to the respective projects. Costs for general staff time
(AGR and other), gquestionnaire design, use of previcusly
procured hardware, and communication expenses covered by
blanket costs are some of the factors which need to be
addressed in making a system comparison. 1In addition, there
are operational differences (i.e.,  quality @recontrel,
supervisor/interviewer ratio) and post-interview processing
(i.e., data entry needs, file reformatting) which should be
addressed to gauge the benefits of each operation’s yield
versus cost.

Evaluation of the Agriculture CATI System

Reactions to the CATI system are necessary for the proper

assessment of the operation. They provide valupble input towards
building future CATI systems. To develop an improved efficient
data collection system, AGR reguested feedback from various persons
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involved with the 1952 CATI operation.

A.

Feedback from CATI Committee/Site Staff

After interviewing concluded, the CATI Committee was
asked to submit any ideas or comments on the entire CATI
developmental and operational process. In general, the
suggestions consisted of need for: 1) more lead time for
gystem development; 2) additional in-depth testing; 3)
periodic retraining for interviewers during the process; 4)
tracking of file transmissions; and, 5) prompt downlocading of
closed out state files.

In conjunction with AGR, FLD held five debriefing
sessions at both CATI sites. These open forum meetings were
conducted by the FLD liaison with AGR perscnnel present to
answer questions and monitor delivery of the presentation.

To gather feedback for all three AGR CATI projects (i.e.,
large farm, nonresponse, low response counties), general
guestions as well as separate questions pertaining to the
specific project were asked. The time set for these sessions
was such that the majority of the states/surveys were closed
out or approaching cleose-out. Large farm interviewing
officially ended on September 12. Nonresponse and low
respenee county projects closaed out on August 20 and September

30 respectively.

The three debriefing sessions at the Tucson CATI facility
were held on August 31 (10:00 AM and 2:00 FM) and September 1
(10:00 AM). MNine people attended the first morning session
and eight people attended each of the other two sessions. In
Hagerstown, two sessions were held on September % with nine
attendees at 10:00 AM and seven attendees at 2:00 PM.

All personnel invelved with the CATI operation
(interviewers, supervisors, directory assistance callers,
researchers, on-site analysts) were given an opportunity to
complete the handout of gquestions (Attachment Q). However,
a sample of these persons were invited to attend the
debriefing sessions for extended discussions on the AGR CATI
cperation.

Overall, the =sessions Yyielded many constructive
suggestions for improving the system. The majority of
probleme cited were repeated in each of the sessions. R
detailed summary of the responses and comments were
consolidated intc the 1992 Census of Agriculture Mapual for
reference. Such documentation will be useful to AGR in
prospective CATI systems.
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B. Evaluation Documentatien

As traditionally conducted for the majority of census
processing systems, AGR staff is currently documenting the
CATI process in an evaluation paper. This paper will include:
1) system development and processing details; 2) CATI merge
processing; and, 3) 1992 CATI versus 1587 nonCATI data review.
Aspects of CATI recognized by CATI Committee membere, CATI
site staff, and AGR subject matter analysts as requiring
"enhancements" or additicnal address are alsoc noted in this
syncpsis for improvement of future AGR CATI systenms.

Other CATI-asscociated studies in AGR are underway as
well. A 1997 Census of Agriculture planning team has been
formed to establish criteria for a CATI system for the next
census based on review of CATI wversus nonCATI data in the
1992 census. For example, this team has solicited feedback
from AGR subject matter analysts to isclate problematic data
items in CATI cases. Subsequently, the team will create and
evaluate tallies of these suespect items for CATI and nonCATI
records to verify their source.

o CASIC Presentation

After the AGR CATI operations concluded in September
1993, AGR presented a brief overview to the Computer Assisted
Survey Information Ceollectlon (CASIC) group. This group at
the Census Bureau is dedicated to the automation of data
collection through computerized technologies. In view of the
fact that CATI is undergoing "redesign" in the Bureau to
produce a centralized computer assisted data entry system
across three sites (present facilities: Hagerstown and Tucson;.
new third site: Jeffersonville, IN.), and that the 1992 Census
of Agriculture was the largest single project to use the CATI
system, CASIC requested feedback from AGR to identify system
strengths and weaknesses. Many of the comments submitted to
CASIC are also included in this paper.

VI. Suggestions for Future Agriculture CATI Systems

Based on the success of the 1992 AGR CATI System, especially
the processing phase, it is my opinien that CATI can be an
efficient tool for follow=-up data collection. Considering the 15%2
incurred cost, beneficial automated features, paperless reporting,
and installation of the Research Operation, this system is a viable
method of enumeration. However, AGR’s large scale encounter with
this processing technology has lent itself to many improvement
ldeas.

As a result of this experience with CATI, the following are
suggestions for enhancing prospective AGR CATI systems:
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Developmental Recommendations

o

Learn the CATI system to become aware of its potential.
Sponsors should be knowledgeable of the capabilities
to maximize its use and deal with system shortcomings
properly for other processing cocordinatien.

Allow adeguate time for testing. If possible, mock
respondents not associated with the survey should be

used in the tests.

Processing Recommendations

-]

Search for continual improvement ideas during
processing. For example, review of case management
files could peossibly show significant "trends" toward
gpecific callback times. In this case, interviewer
gcheduling should be adjusted accordingly.

Acknowledge retraining needs. Even though AGR training
was perceived to be complete, several interviewers
indicated in the debriefing sessions that they had
additional guestions and/or situations reguiring
reverification after initial interviewing.

Acquire on-site support staff for communications
problems. Operations can be severely hampered
awaiting personnel from headguarters to address
problems.

Systems Recommendations

=]

Allow for customized output answer files. Files with
etandardized CATI output pose inefficient
storage/handling situations when only a portion of the
data is needed.

Allow for customized progress reporting. System
generated reports are primarily used by facility
management and are difficult for sponsors to use.

Develop interviewer paths for various situations.

Allow for regional crops/livestock, basic information
collection for reluctant respondents, and easy=-skip
pathe for respondents indicating invelvement with few
commodities.

Permit sponsor "read conly" access to CATI management
system. Since full access can be a security problem
"read only" capabilities would allow the sponsor to
make spontaneous status checks, track specific case
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responses, etc. without FLD intervention.

o Automate system file transmissions. Routing of input
and output files was manually monitored reguiring much
attention for operations consisting of numerous
files/surveys.

o Explore hardware/software for CATI aﬁhancements such as
automated dialing to. prevent misdialing, instrument
software to allow for word processing capabilities,
etec.

VII. Conclusion

Due to the use of the CATI system, improvements in this
census’ followup of delinquent large farms are apparent in the
production phase regarding more interactive features and in
eliminating subsequent processes.

Recognizing the long-term goals of the Bureau to use the
latest technologies for more efficient and productive systems, CATI
has offered several improved features over the 1987 Census of
Agriculture clerical follow-up unit. Most notable of these are the
systematic call scheduler, management research capabilities, and
automated status report generation. In addition, other attributes
yielded by CATI usage are savings from eliminating a separate data
keying phase, omitting the need for paper guestionnaires and their
handling/storage, and providing better customer service through
spontaneous research of possible duplicate cases reguiring fewer
recontacts.

Comparing the CATI to nonCATI follow-up operations is
difficult. As mentioned in Section IV, part B, Cost Analysis,
incurred costs are an unfair indicator of cost savings between 1992
CATI and 1987 nonCATI since savings and production efficiencies are
not considered. Also, to conclude that any data disparity is a
result of the collection methodology would be a misinterpretation
in view of cperational differences. Because of these factors which
make comparison of CATI versus nonCATI Bystems wvery complex, AGR
will be cauticus in drawing conclusions--other than the realized
progress achieved in process automation and better service to the
respondent.

Aside from the deficiencies in comparing CATI and nonCATI
operations for conclusive statements, AGR plans to review CATI-
originated data with nonCcATI data in the 1992 Census of Agriculture
by examining the level of edited and/or imputed statistics. Rather
than conclude that the operation source is the cause of any
differences, the 1997 Censue of Agriculture CASIC planning team
will use these comparisons to detect dissimilarities in the data
capture (i.e., wording and/or seguence of guestions).
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In summary, the 1952 Census of Agriculture CATI System was
" successful in terms of completing the follow-up phase in an
efficient and timely manner. The automated features including the
custonized Research Operation provided many enhancements over the
1987 clerical cperation. AGR hopes to build upon their experience
with this initial system and use CATI in the 1997 Census.
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Revised 3/2/52
CATI COMMITTEE SCHEDULE

Activity Start Complete Responsible
Date Date Person/Div
1. QISC Specs 9/91 3/92 Battle/King
Mon
Modifications 11/91 B/92 DSD/AGR
2. Testing
a. QISC 3/92 8/92 Battle/King/
Mon/DSD
b. Transmissien '
to/from EPD 6/92 1/93 FLD/SSD/AGR/
EFD
c. Complete
system (Pretest) B/952 B/92 AGR/FLD/SSD/
DSD
d. State test 2/93 2/93 AGR/FLD/SSD/
EFD/DSD
3. Other Specifications 2/92 12/92 AGR/F1LD/SED/
EPD/DED
4. Training Package/ ;
Personnel 6/92 2/93 AGR/FLD
5. Implementation of
System 3/93 8/93 FLD/AGR/SSD/
EPD
€. Evaluation 9793 5/94 Committee
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Attachment C
1952 AGRICULTURE CENSUS CATI SPECIFICATIONS

Manual Number = ZTitle (explanation)

S2EAG-A-MC-10-E~-04 CATI Specs for Large Delinguent Telephone
Fellowup (QISC programming specs for
middle of interview--secticns 1-31 of
report form--designating outcome codes)

92EAG-A-MC-10-E-06 CATI Input Fille Specs (components and
layout of the input file)

92EAG-A-MC-10-E-08 Valid Crop Listing for CATI QISC Specs
(listing valid crops for each state)

S2EAG-A-MC-10-E-10 CATI Assessor Specs (assignment of
agendum and final codes which designate
the next action)

92EAG-A-MC-10-E=12 CATI Front/Back for Delinguent Large Farm
Followup (QISC programming specs for
intreduction and clesing portions of the
interview designating outcome codes)

S2EAG=A=MC=10=E=13 CATI Test File Specs (input file epecs
for testing)

S2EAG-A-MC-10-E-14 CATI Closeocut Specs (assignment of final,
outcome and agendum codes which designate
vhether sufficient partial or secondary
source processing)

S2EAG-A-MC-10-E-15 CATI Parameter Specs (a consclidation of
several specs for a file used tc pass
individual survey info to the CATI systen
and specifies other file management
requirements) :

S2EAG=-A-MC=-10-E-19 CATI Responses to Commonly Asked
Questions (shift F2 option available to
interviewers during interview)

S2EAG-A-MC-10-E-22 Research Operation for Large Farm CATI
(instructions for accessing AGR database
to verify "claims filed™ or "duplicate"
situations)

S2EAG-A-MC-10-E-23 Special Instructions for CATI Supervisors
{supervisor duties regarding the research
operation and certain agendums, i.e.,
refusals, language barrier, ete.)
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S2EAG-A-MC-10-E-24

S2EAG=A=MC=10=E=30

S2EAG=-A=-MC=-10=E=31

S2EAG=A-MC=-10-E-38

S2ZEAG-A-MC-10-E-40

S2EAG-A-MC=10=-E=41

92EAG-A-MC-10-E-42

S2EAG-A-MC=-10=-E=413

S2EAG-A-MC-10=-E=44

S2EAG-A-MC-10-E-45

Attachment C (cont’d)
Page 2

CATI Output Reformatting Specs (info
concerning the raw CATI answer file and
needed reformatting/data manipulation)

CATI Calltimes Speces (setting times and
daye for making calls)

Large Farm CATI Schedule for 1991
(dates set for each step of processing)

Selection of BSecondary Source Cases
(specs for creating BSU file)

Change in CATI Interviewing Process for
Acres (K787)

CATI Workbeook for Training
(interviewver training)

CATI Self Study for Interviewers
(part of interviewer training)

CATI Final Review Exercise
(part of interviewer training)

Large Farm CATI Briefing Notes (notes to
supervisors/interviewers instructing how
to handle particular situations)

Large Farm CATI Newsletters (information

to keep AGR staff abreast of what was
happening regarding AGR CATI)
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Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

A

E a1 T S -

Bcheadule of Training

Teopie
Introduction to the
1992 Census of Agriculture

Using the Agriculture
Census Reference Materials

Break
Farm Operations
Braak

Walk=through Training
Interview

Concepts and Procedures

Two Paired Practice
Intervievs

Another Walk-through
Interview

Break

wii
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Estinated
Langth

1/2 hr.
1 hr.

1/4 hr.
1 1/2 hrs.
i1/4 hr.

3/4 hrs.
3/4 hrs.

11/4 hrs.

11/4 hrs.

i1/4 hr.

Total
Elapsad

Time

1/2

1/2 hrs

3/4
1/4
1/2

1/4

i/4

1/4

irz

hrs




Pay 2 (coptinued)
Chapter Topic
Chapter H Additional Concepts and

Chapter I

Chapter J

Frocsduras

Break

Two Paired Practice
Intervievs

Break

Final Review Exercise

viii
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Attactment D (cont'd)

Estimated

Langth

3/4 hr. 2

1/4 hr. 2
1 1/4 hrs. 3

1/4 hr.

3/4 hr. ]

Total
Elapsed
Time

i/4 bkrs.

1/2 hrs.

3/4 hrs.
4 hrs.

3/4 hrs.
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1!52 Census ©f Agriculture CATI Eysten

Large Farm Followup Briefing Note #5 - March 16, 1993

Thank you for your continued afforts in our data =ni1-:tinh phase!
Please note the following points:

If the respondent indicates he/she bhas grapes, please
read "grape vines"™ instead of "grape trees"™ as shown on
the screan. (This will be corrected ASAP.)

If respondent indicates he has peppermint, sslect "mint
for o0il" in section 2 er 7. They ars tha same.

. Only call the Research Operator when there is an actual

duplicate situation (duplicate forms received for one
eperation vith DIFFERENT names and/or CFNs). Remamber to
read the second sentence on the >multiforms< screen and
the >claimsfilec screen before accepting a response.

When "READ LISTING" appears on tha scresean, read the
entire list.

When "READ, IF NECESSARY" appears, You =may use
information previously given in the interview to decide
if you need to read the entire list. For instance, in §%
the letter "P" appears next to the crops produced so you
want to probe for those particular items and then ask
®"Any others?" (it may not be necessary to read the entire
list). If in doubt, read the antire list.

The Shift F1 option brings up the >info-ref< screen which
gives you the name and full address of the respondent.
This option is useful for the interviewer in f£illing ocut
the top pertion of the wvorkshest when ressar is
unavailable.

After getting into the middle of the interview (beginning
with 51), the Shift Fi1 >info-ref< screen will also give
you the option "C" to change the respondent.

Any CFNs reported as duplicates on the >check< screesn
will be displayed on the >research< screen. If the CFN
is displayed, MOVE THE CURSOR by pressing eantar to gat to
where you indicate whether the dup wvas found. DO NOT
type in anything else on the line where the cursor first
appears, unless there was no CFN displayed and you need
to anter a €FN found by the Research Operator.

On the >hello-2< screen, if you enter "l1" (deceased &
sold farm) you ge to the >intro-bh< scraen wvhers you
should enter "8" (scld farm). The next question asks if
operated during any part of 1552-=1f yes, the interview
continues; if no, the interview ends.
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Belovw f£ind the regquested Ag monitoring data as of September 25:

Hagerstown:

Ave. # Intvrs. Login Hours Mon. sessions Mon. rate

wave 1 88 5757 311 5.4
Wave 2 73 4524 2136 5.2
Wave 3 146 9550 269 2.8
wave 4 & 5 73 144240 375 2.6
Wave 5 198 3538 204 5.8

+ these login hours include an underestimated amount of 14.7 for
state 74

Tucsen:

Ave. f# Intvrs. Login Hours Mon. sessions Mon. rate

Wave 1 107 $283 144 1.55
Wave 2 122 4176 71 1.7
Wave 3 153 1!2!1I 440 3.6
Wave 4 141 P094 335 3.7
Wave S 23 7200 243 3.4

orc has included AG Model Drop in their counts.
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Attachment H (cont'd)
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10.
11.
12.
13.
14.
15.
1€.
17.
is.
18.

20.

Attachment J

LIST OF SSU DESIGNATED CASE TYPE BY FINAL CODE

TYPE OF CASE . FINAL CODE

Ingufficient partial

Unconvertible language barrier
Unpublished number

No listing of telephone number

Ne initial number supplied

Confirmed refusal

Search cutoff

Callback scheduled, sufficient partial
Prerefusal/hostile breakoff

Needs research work

Callback scheduled, insufficient partial
Temporarily unavailable

Uncompleted call, no contact on callback
Language barrier

Unconfirmed claims filed

Will file, send form

Never contacted, confirmed number

Never contacted, unconfirmed number
Answering service/machine, left message

Never tried
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06
21
22
23
24
25
26
115
116
117
118
119
120
121
122
123
124
125
126
127




1992 Census of Agriculture |
Length of Call for Completed CATI Cases

OHIO (31

MINUTES

TOTAL
7 1,307

NUMBER OF CASES

NORTH CAROLINA (56
MINUTES 135 | 1650 | 3145

NUMBER OF CASES 148

NEW YORK (21 '
MINUTES [ 3-15 | 16-30 | 515&511'@5 T >80 |

TOTAL
NUMBER OF CASES | 135 1,048 | 451 100 ) 1,743

CALIFORNIA (82
MINUTES 1 16-30 | LM'
o TOTAL
NUMBER OF CASES | 204 80 | 268 | 180 1,088
; 4% 251% 16
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Table 1

Attachment O

Results of the 1992 and 1987 Delinguent Large Farm Followup

In-scope cases

Out-of-scope cases

Claims filed cases

Duplicates

Mail receipts

Secondary source

57,708 (37.8%)
15,148 (9.5%)
Na'

4,924 (3.2%)

29,312 (19.2%)

45,723 (25.5%)

39,893 (32.6%)
13,677 (11.2%)
20,030 (16.4%)
Hll

10,000 (B.2%)

38,800 (31.7%)

Total Workload

152,815

122,400

'Number of claims filed cases was not recorded in 1%52. In these
situations, if the respondent indicated mailing took place within
the last week, a callback was systematically set for 7 days later.
If mailing took place prior to the last week, the respondent was

prompted teo proceed with the interview.

were sent to SSU.

Any resulting refusals

“Number of duplicates was not recorded in 1987.
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Table 2

Attachment P

Cost Comparison of the 1552 and 1987 Large Farm Followup

CATEGORY

L

Facility supervisory
staff

Interviewing staff

I!Inlfitl, other
applied costs

Communications
Equipment, micro-

computers

IFacility administra-
tive support, train-
ing, travel

Data Keying
Other

TOTAL COST

FINAL COST PER CASE:

1992

$889,266
$264,797

$315,327
$500,048

$49,982

§2,761

£50,619

$2,072,800

1987

$626,000'

$323,000
$122,000

$20,000

$158,000
$106,500
$210,795

$1,566,295

$1,926,543°

1992
$13.56

"Includes supervisory staff

*inflated by 23% to reflect 1953 dollars
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Attachment Q

1992 CENSUS OF AGRICULTURE CATI SYSTEM
TELEFHONE CENTER DEBRIEFING HANDOUT

Name:
" position: (check all that apply)
/_] Interviewer
/_7 Research Operator
/_] supervisor
/_] Directory Assistance
Date started vorking on Ag CATI:
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I.

I11.

I1X.

Iv.

V.

Attacnment W (cont'd)

AGENDA

Introductien

Debriefing en Training

Debriefing on the Interviewing Instrument
Debriefing on Epecial Processing

Other
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Attachment © (cont'd)

- |

I INTRODUCTION

II. DEBRIEFING ON TRAINING

large Farm:

1. Pid the training prepars You for eonducting
interviews?

2. Were AG concepts and definitions sufficiently covered
guring training?

3. Were the reference materials you recaived sufficient?
Were they necessary? Did yeu use them?

4. Wers the practice interviewvs helpful? Were there snough?

5. Do you have any ideas for improving training in the
future? o

€. Is there anything you would 1like to sese covered in the
training that was not included?

7. Wers there topics in training that needed mors or less

time? If so, what were they?
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Attachment Q (cont'd)

Honresponse:

1. Did you think the self-study vas adeguate for nenresponse
t.ﬂini:;? If not, what other typas of training would you
sugges

2. - Did you fesl that the honresponse self-study prepared you
for conducting nonrespense survey interviews adeguately?
Did you need more or less time?

3. Did the 4 practice intervievs Provide snough practice?

Lov Responge;
1. Was the purpose of the Low Response County follow-up
Surveys made clear to you?

2. Was the introducto briefing of this survey sufficisnt
for your interview ng? If not, what other types of
training/information would be helpful?

III. DEBRIEFING ON THE INTERVIEWING INSTRUMENT

Eront of Instrument:

1. In the >reviev< screen, information about the oparation
(1987 acreage, value of sales, type of erganizatien, and
80 on) was available for ths interviewver.

Did you find this information useful?
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ATTACTENENT W \S0nL G
3

Did you find that the "front®" screens accommodated for
most situaticns?

Were the screens for *claims filed" or "multiforms”
situations sufficient?

large Farm/lLov Response Middle of Instrument:

3.

Are there any gensral scrssn changes that yeou would
recommend for the next census’ instrument?

Included 4in the instrument were “menu® scresns in
vhich selection was made from a listing.

Were these screens difficult te eollect responses? Any
problens with these screens?

There were screens for verification of responses.

Were there any problems with using thase screens?

There vere screens with indication of prior responses.
Ware these hints helpful?

For some "manu® screens, tha "other" option was available
for selection 3 times. ;

was this_sufficient? Did you need more than 3 "other®
selections at times?
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40.

11.

Attachment Q (cont'd)
4

Many of the basic scresns pressnted a question followed
by an "If Necessary" statemant vhich offered more detail.
These vers to be used in case the respondent neesded more
explanation of the basic guestion.

Ware thess "If Necessary" statsments Belpful? pid you
nheed to read thess often, scnetimes, or rarely?

Werea thares any differences betwveen the Low Response and
large Farz surveys? (Differences such as, amount of
respondent cooperation, kinds eof respondent Treactions,
wording in the instrument that did not apply, unigue
Problens, etec.)

There vere screens in which more than ene response vas
regquested.

Are these types of scresns Preferable to asking for
a single item per screen?

There were screens available for ®"help or further
explanation."

Did you use these ScCreens often, sometimes, er rarely?

The "F7" key was available for additiocnal note taking.
Did you use this eften, sometimes, or rarely?

Did you find the "Shift F2* Q & A functien helpful? Did
you use this often, sometimes, or rarely? Were other
Q & A needed? II so, give some axanples.
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ATtacTment | \cont-a;
]

12. Did you find it necessary to uss the "Fi" kay to back up
eften? Did this function work well when nesded?

Henresponse Middle of Instrument:
1. Wers the akip patterns logical? If not, what would you
suggest?

2. Was the instrument adeguate in terms of cellecting all
pertinent informatin to arsas covered?

3.  Were thers any specific types of agricultural productien
for which the instrument did not adequately provide
questions and/er answers?

4. Were there any questions which vare net clear teo the
respondents? What questions were they, and how could the
question(s) be reworded?

5. Was the instrument sufficient in questioning "small®
and/or borderline farms? If not, axplain.

Back of Instrument:
1. Were the callback screens sufficient for making a
eallback?

2. Wag the >inotes< screen sufficient?
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1.

Attachment Q (cant'd)
1

Was thers any confusion as to whether a callback was &

®"soft™ or "hard" appointment? 1If se, sxplain.

DEBRIEFING ON SPECIAL PROCESSING

Did you £ind it @ifficult to connect with a research
cperator? Was it often, seldom, or rarely that a
research line was busy or unavailabdble?

Were the roles o©f the respondent, researcher, and
intervisver clear whenever research was being
conducted?

Was the procedure clear as to what was to be done if a
fax number instead of a telephcne number was identifiea?

Did you f£ind it helpful to have a calculator for the data
collection process?

Were the pericdic "Eriefing Netes" informative?
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Artachment Q (cont'd)

QUESTIONS FOR SUPFRVIEORS

Were you given adeguate training for your 9Job as
:u{tr:i:nﬂ If no, vhat type of tra ¢ would have bean
elp?

Do you have any other commants in regards to your
supervisery function?

QUESTIONS FOR RESEARCH OPERATORS

Were you given adeguate training for Your job as ressarch
mr:tg? If no, wvhat type of training would have besn
helpfu

What was the most serious problen encountered?

Do you have any suggestions for improv the
computerized research operation or the research ’:gcnﬂ

Do you have any other comments in regards to your
ressarch oparateor function?

QUESTIONS FOR DIRECTORY ASSIETANCE CALLFRE

Do you have any suggestions for improving your Job 4n
calling DA for telephone numbers? If Yes, wvhat are they?

-

Do have any comments in regards te your job in calling DA
for telephone numbers? If yes, what are theay?
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DISCUSSION: WHAT CAN CAI LEARN FROM HCI?

Mick P. Couper
Joint Program in Survey Methodology

1. Introduction

Tﬁ:‘.a discussion will not focus on the papers presented in this

segsion. These are two good papers that demonstrate the
feasibility of computer-assisted interviewing (CAI) for large-scale
data collection, both CAPI (c ter-assisted personal

interviewing) and CATI (computer-assisted telephone interviewing) .
Instead, this discussion will take to heart the "New Directions"
part of the title of this seminar, and attempt to take a glimpse at
the future of CAI or, more broadly, CASIC. In doing so, I will
focus on certain aspects of computer-assisted interviewing, and
particularly the guestion of the user interface.

Sixty years ago, writing about the industrial revolution,
Lewis Mumford (1934: 6) wrote: "So far we have embraced the machine
without fully understanding it...". I believe the same may be said
of CAI at its present stage of development. We know that CAl
"works", as these two papers ably demonstrate, and we are
enthusiastically advocating the application of computer technology
to virtually all areas of survey data ceollection. The CAEIC
movement is well-established in government, academic and private
survey research organizations. But how much do we understand this
new method of data collection, and its impact on the data
collected, on the people who provide it, and on the people who
collect and process it?

To quote further from Mumford, "In order to reconguer the
machine and subdue it to human purposes, one must first understand
it and assimilate it" (1934: 6). This is a view of the machine as
a tool in the hande of the user. Rather than making the human
conform to the machine, attention should be turned tc the needs of
the user. There are many areas of research in CASIC that remain
unexplored (see Couper, Groves and Kosary (1989), Groves and
Nicholls (1986) and Baker (1992) for some examples), and much work
that needs to be done to optimize the use of such systems. I will
focus on only one of these areas, namely the guestion of usability.

Whereas feasibility addresses the guestion "Can it be done?",
usability focuses rather on "How best can it be done?". "Best" in
this case should he defined in part from the perspective of the
users of the system. It is in this area that I believe we have a
great deal to learn from the field of human computer interaction
regearch or HCI. Marchionini and Sibert (1991) define HCI research
as being "concerned with the design of interfaces that allow easy
and efficient use of computer systems." Hix and Hartson (1593)
offer a less formal definition of usability: "If your computer were
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a person, how long ‘til you punch it in the nose?".

The Dippo et al. paper in this session talke at length about
the "new methodology" of using cognitive psychological theories and
methods in questionnaire development. A similar opportunity
presents itself with the application of HCI research methods and
findings to CAI. There is much we can learn about usability, both
in terms of findings from existing research in other domains, and
in terms of methods for usability testing and evaluation of user

interfaces.

By usability is meant simply that the focus of our attention
turns from the system to the user. This means person-centered
design rather than system-centered design. At present, the
capabilities and limitations of the hardware and software we use
are driving the design of CAI systems. We are making the user
adapt to idiosyncracies of the system rather than the other way
around. The notion of "user-friendliness"™ or the subjective
reaction of the user to the system. is only one component of
usability. Shneiderman (1992: 18) defines usability in terms of
the following five measurable components:

{a) time to learn

(b) speed of pertormance

{c) rate of errors by users

(d) retention over time

(e} subjective patisfaction
In the spirit of continuous quality improvement, if we focus on
measurable aspects of usability, we will be able to demonstrate
concrete improvements in the design, development and implementation
of computer-assisted survey instruments. In doing so, we should
achieve measurable gains in data quality, defined by Kalton
(keynote address, this conference) to include not only accuracy,
buc also timeliness, COSL effectiveness, relevance and
accessibility.

2. Types of Users of CAI Systems

In promoting a user-centered view in CAI, we need to define
who the users are. I have four sets of people in mind: (a) the
programmer or instrument designer, (b) the interviewer, (c) the
manager or supervisor, and (d) the end-user or analyst. To this
list could be added a fifth set of users, the respondents’. Each
of these users faces a different set of usability and other issues.
Some o©of these concerms, and areas for further research and
development, are as follows:

T thank Judith Lessler for reminding me of this group of
users.
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Z.1. Programmer/author/instrument designer

Part of the ambivalence about what to call the people who
create the CAI instrument reflects uncertainty regarding the
combination of people and skills needs for this work. Should non-
programmers be able to create and test a CAI instrument? What is
the role of questionnaire designers versus computer programmers in
instrument design? What do we mean by "programmers"? Developing
an understanding of the procegs of instrument design will
facilitate identification of the optimal skill combinations
required to enhance the product of the CAI design process. Some
exploratory work has been done in CAI on the development of new
software tools or application of existing tools to facilitate the
instrument development process (see for example Baker, 1988;
Balestrino, Fortunato and Montagna, 1992; Dibbs and Hale, 1953;
Pierzchala, 1993). Another area that needs further development is
in the tools for testing and debugging CAI instruments (see
Connett, Mockovak and Uglow, 1954).

In part, the mix of skills required for these tasks may be
dictated by the design of the CAI systems used. Some CAI systems
may use more natural language interfaces, while others use cryptic
code in authoring specificationms. Should we be expecting this
group of users to adapt to the complexities of the systems being
used? A human factors perspective would argue not. The first
generation CAI software was relatively unsophigticated in ite
design interface, but we should expect more of future CAI systems.

2.2. Interviewer

In some senses this is the most critical group of users for a
number of reasons. The large number of interviewers and the
diversity of their computer skills and knowledge relative to other
groups of users, the minimal training they receive on the computer
hardware and software they will use with little close supervision,
and the potential they have to impact the data collection process
{in terms of both costs and errors), all make it imperative to
design systems to maximize interviewer efficiency and minimize
errors. We will return to this group later.

2.3. Manager and/or supervisor

This set of users requires detailed information on the process
of data collection, including cost and production data.: While CAI
can provide vast amounts of timely information that were previously
not available in paper-and-pencil data collection, we have yet to
devise methods to manage the information flow in ways that would
facilitate the work of these users. This group has the potential
for information overload unless such tools are provided.
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2.4. End-user, analyst

The production of analytic data sets in a form that analysts
can readily use, and in a way that they can understand how the data
‘were collected is an important area of usability. This includes
both the data itself and the metadata (codebock, wvariable labels,
information on skips and edits, etc.). Is the analyst provided
with a hard copy version of the guestiocnnaire to review, or are all
users expacted to load the interviewing software on their system to
look at a particular set of questions they may wish to analyze?
Some of the information that may be needed by this group of users

includes: (a) where did this question appear (what questions came
before or after)? (b) which respondents were asked this gquestion

(skip patterns)? (c) what edit, range and consistency checks were
built into this question? and (d) how was this variable created
‘{recode, combination of multiple guestions, etc.)?

These needs speak to the integration of the survey data
collection process with the production of useful data sets. This
view acknowledges that CAI systems are more than just a set of
interviewing tools, and are (or should be) a fully integrated
system of data collection, management and data preparation (see
Ereighton, Matchett, and Landman, 1994).

2.5. Respondent

In interviewer-administered surveys respondents may have
little direct contact with the computer, other than through the
interviewer. However, in a variety of self-administered surveys
using CAI (such as CASI, CSAQ, TDE, VRE, etc.; see Weeks (1992) for
a review), respondents may interface with the system directly.
These respondents may have had little or no training on the use of
the system, may have limited prior experience with computers, and
may not be highly motivated to participate in the survey. Thus, in
addition to concerns about interacting with the computer, they may
he uncertain about the nature of the interview tasgk itself. For

these reasons, the design of the interface is especially critical
for this group of users.

All of these sets of users (and there are others) vary in
their information needs, the tools they need to access or use this
information, their computer skill levels and/or knowledge of the
particular system being used, and so on. Much of our energy seems
to have gone intoc the task of getting working CAI instruments up
and running. We have expected the various groups of users to adapt
to the idiosyncracies and shortcomings of the systems we currently
have at our disposal. A more user-oriented approach would be to
systematically determine what the needs of each set of users are
and understand the nature of their work, then desgign systems that
specifically meet those needs or that facilitcate che complecion of
their tasks.
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One of the critical lessons from HCI or human factors research
is the importance of involving users in the design and evaluation
process (see Galitz, 1993; Gould and Lewis, 1983; Norman, 19B83).
This cannot be emphasized enough. Users are a valuable resource
that we have tended to ignore or pay only lip service to in CAI.
We often proceed from the assumption that we know best, and design
systems with little regard for those who will attempt to use them.
As Powell (1990: 21) notes caustically, "Dumbo the elephant used
hie ears to fly. Use yours to ligten to the users."

In the remainder of this discussion, I will focus my remarks
on the second group of users, the interviewers. This is not
because the other users are less important, but rather that some of
the problems they face may be relatively intractable in the short
run, whereas measurable improvements can be made to the instruments
used by interviewers will relatively little investment.

3. Design Principles for CATI

Thus far, I have talked in the abstract about the need to pay
attention to the human-computer interface, and of the importance of
designing for usability. Note that usability is more than simply
screen design, it is the entire system as experienced by the users.
As Jagodzinski (cited in Davie and Bostrom, 1992) notes, to most
ugers (and this would certainly inelude interviewers), the
interface is the system, Usability considerations cannot be
separated from other aspects of system design and development (see
Gould and Lewis, 1983; Gould, 1988).

Because wusability or "user friendliness" can be a quite
nebulous concept, let me offer a set of design guidelines for CAI
systems. These are adapred from a variety of socurces in the HCI
literature, including Hix and Hartson (1993), Galitz (1993), Mayhew
(1952), Norman (1983), Powell (199%0), Ravden and Johnson (1989},
and Shneiderman (1992). BEome of these are empirically-baged
principles, others are more prescriptive. Nonetheless, these are
a set of desirable gualities of computer systems generally agreed
upon in the field of HCI that may be applicable to CAI. This list
may serve as a starting peint to focus our attention on some of the
issues that need to be addressed in terms of enhancing the
usability of the systems we use for CASIC. A well-designed CAI
system should exhibit the following qualities:

4.1. Functionality

The system should meet the needs and regquirements of users
when carrying out the tasks (Ravden and Johnson, 1989). Note that

this is functionality from a usability perspective. It is not what
the designer thinks the users should do, but racther what the user

needs tc do in order teo complete the task correctly and
efficiently. PFurthermore, it is not enough that the gystem can do
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X; the critical gquestion is whether the yger can do X with the
system. ' '

Functionality is a necessary but not sufficient condition for
any CAI system. Shneiderman (1992: 10) notes that if the
functicnality of a system is inadequate, it does not matter how
well the human interface is designed. The remaining guidelines or
principles are essentially ways in which system functionality can
he presented to the uger to faecilitate surcessful completion of the
task. '

4.2. Consistency

This refers to the lock and feel of the system. At its
gimplest level, consistency refers to the placement of items on
screens, including the use of fonts, upper or lower case, coler,
highlighting, etc., to distinguish between gquestions, interviewer
instructions, response options, and so on. However, consistency
should also ineclude input modes, mapping of function keys and
movement and navigation around the instrument.

Consistency can be viewed at a number of different levels:

(a) Consistency within a particular survey instrument. There are
probably few who would disagree with this in principle, but I
have seen a number of production CAI instruments where this is
not achieved in practice.

(b) Consistency between the instrument and other interviewer tools
(case management, transmission software, e-mail, etc.). We
give interviewers a variety of tools to use, often without
taking much effort to integrate them in a consistent fashion.
Do the function keys assigned to operations in case
management, for example, have consistent effects when used in
Lhe survey instrumentc? Many of the case management systems
used by survey organizations (see Nicholls and Kindel, 1993)
are written in-house, usually with little consideration of the
CAT interface with which they will be usad.

(c) Consistency across different surveys instruments within a
particular organization. This is an area where organizational
standards or guidelines in the authoring of CAI instruments
would be beneficial (see Hunter, 1993). It appears that many
programmers or authors have a particular style, which may be
internally consistent within the instrument (or module) they
develop, but differs from other survey instruments
interviewers have used. An extension of this is interviewers
actually using different CAI systems for different surveys.

(d}] Consistency across organizations. Although I am not
advocating that this be done, we ought to acknowledge that
interviewers may work for multiple organizations using
different hardware and software systems. There are no
universally accepted design guidelines for CAI systems, and
this may impact on the transferability of knowledge.

The first of these levels may be the most easy to implement, but
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the other levels are no less important to consider in CAI.

Another component of consistency is predictability. System
actions should be expected within the context of actions that are
performed by the user (Galitz, 1993). In other words, if the
interviewer does X, the system should always do Y. Thus, there is
not only consistency in terms of what the user sees and does, but
also consistency in terms of what the system does in response to
user inputs.

Although consistency is probably the most universally endorsed
principle, there are those who caution against its rigid
application without consideration of other design principles.
Grudin (1989) shows examples of how blindly following the maxim of
consistency to the exclusion of other interface considerations can
lead to poor usability design decisions- (see also Reason, 1990).

4.3, Informative feedback

For every user action there should be some system feedback
{(Shneiderman, 199%2: 73). This may take the form of immediate
execution, change in state or value, correction message,
confirmation message or in-progress message (see Ravden and
Johnson, 1989: 56). System feedback is especially critical when
system time is slow. Such feedback should be clear, concise and
intelligible to the user.

4.4. Transparency

The system should permit the user’'s attention to be focussed
entirely on the task being performed, without concern for the
mechanics of the system (see Galitz, 1993). The computer is
ideally suited for automating routine funccions, and these should
not detract from those activities reguiring human attention. In
CAI these may include time stamps, range and consistency checks,
raad-writae operations, and other system functions. The
interviewer’'s focus should be on the interviewing task, rather than
cn the coperation of the CAI system.

However, there may be times when it is necessary for the user
tc see what the system is doing. One example in CAI may concern
skip patterns. Usually these would be transparent to the
interviewer, but there may be times when s/he needs to make
judgements about an appropriate response to a root guestion.
Without knowing the logic of the skip and the outcome of a
particular choice, the interviewer cannot make an informed .
judgement as to the appropriate response.

4.5. Explicitness

Whereas the actions that the system performs without human
intervention should be transparent to the user, the steps that the
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user needs to take should be obvious. Norman (1588) uses the
notion of affordances in evaluating the design of everyday cbjects.
Essentially, affordances are properties of cbjects that suggest
what sort of operations and manipulations can be done. For
example, the design of a door handle suggests the operation to be
performed, by affording pulling, pushing, turning or twisting
actions. Affordances can be similarly applied to the human-
computer interface: the computer screen should make the required
user actions explicit or self-evident. Norman (1583) also cautions
against the "tyranny of the blank screen" in DOS, where the "c:\"
prompt provides the user with no clue as to what operation need to
be performed. Many CAI systems assume that the user knows what to
do in a particular situation, sometimes without providing any hints
as to the expected action or guidance on where to find help to
complete the task. Well-designed systems should make both the
semantics (what can be done) and the syntax (how to do it) of the
system explicit (Mayhew, 1992).

4.6. Comprehensibility

Systems should be understandable to users. Jargom,
idiosyncratiec language and abbreviations should be avoided. Norman
(1988: 179) suggests ways to violate this guideline: "Be arbitrary.
Use noncbviocus command names or actions. Use arbitrary mappings

between the intended action and what must actually be done." Where
possible, matural language and real-world analogies should be used

{Hix and Hartson, 1993). Ravden and Johnson (1989: 32) note that
"The way the system loocks and works should be compatible with user
conventions and expectations." For example, using the Page Up,
Page Down, and arrow keys for movement may make more sense than
using function keys. The layout of dates, telephone numbers, etc.
in the CAI system should match users’ expectations or common
conventicns for the presentation of such information.

4.7. Tolerance

The system should be tolerant of human capacity to make
errors. Galitz (1993: 26) writes: "The fear of making a mistake
and not being able to recover from it is a primary contributor to
a fear of dealing with computers." System design should recognize
that errors will be made, and should include appropriate error
prevention, detection and correction facilities (see Reason, 1980).
Efforts should be made to prevent serious errors while facilitating
easy recovery from more common errors. The more potentially
disastrous an action, the more difficult it should be to perform.
Thue, barking up ro change a previous answer in CAI should be
easier to do than suspending an interview in midstream. Actions
should be easily reversible.

4 . 8B. Efficiency

The system should be designed to minimize effort and maximize
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efficiency on the part of the user. System response time is only
one aspect of efficiency. As Mayhew (1992: 508) notes, overall
task time is a function of both system and user respconse time. In
other words, task time = system response time + system display rate
+ user scan/read time + user think time + user response time + time
making errors + time recovering from errors. By improving the
speed of the system (without attending to interface issues to
reduce user time or errors), only the system side of efficiency
(response time and display rate) will be addressed, without
affecting other components of overall task time. All aspects of
good interface design should facilitate the overall efficiency of
operatiomn. For example, user response time can be optimized by
avoiding complex sequences of actions for common cperations. User
scan/read time can be reduced through effective screen design.
Galitz (1993: 4B) notes that system responsiveness should match the
speed and flow of human thought processes, and coffers some specific
guidelines for various types of operations (see also Shneiderman,

1992: 284-297).
4.9. Supportiveness

This is closely related to the principles of explicitness and
comprehensibility. Tolerance of errors and facilities for easy
recovery from errors is another characteristic of a supportive
system. The limited cognitive capacities of users should be
recognized and accommodated. This can be done by reducing the
amount of memorization of commands, codes, syntax and rules
required by users (Brown, 1988: 97). Reliance on recognition
rather than recall will help reduce cognitive burden for the user.
Norman (1991: 6) writes, "It is typically the case-that for systems
with 40 plus commands, only about 7 commands show any frequency of
use". Complex sets of commands and those that are rarely used are
less likely to be remembered. Supportive systems provide online
help and make it readily accessible to the user. If one needs to
consult a manual to find out how to get cnline help, something is
gravely wrong with the system.

4.10. Optimal Complexity

The early dictums on design (on both screen and paper) called
for keeping things simple and maximizing the use of blank space.
This view has given way to a recognition from a growing body of
research (see Tullis, 1983; Coll and Wingertsman, 1990; Staggers,
1593) that users’ preference for complexity exhibits an inverted U
shape. Users both prefer and perform better with a moderate amount
of complexity, rather than too simple or too complex. Galitz
{(1993: 35) notes that complexity should be commensurate with the
capabilities of the system users. Complexity refers not only to
the amount or density of information of the screen, but to all
aspects of screen design. Hix and Hartson (1993: 49) recommend

organizing the screen to manage complexity.
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5. Lessons to be Learned from HCI

These general design guidelines for CAI systems should be seen
as a set of goals for improving CAI design, rather than principles
Eet in stone. There may be other characteristics of effective
systems not mentioned here, There is also a recognition that
compromises among these qualities or guidelines may be necessary to
achieve optimal usability of CAI systems. Nonetheless, I have
found examples of wiclations of each of the guidelines in wvarious
production instruments used by a number of different organizations.
The CAI systems we use are clearly not perfect, and there is much
room for improvement. These guidelines may help us on the road to
quality improvement in instrument design to facilitate the work of
our interviewers.

Many of these guidelines are not new to CAI. A number of
these principles have already been articulated with regard to CAI.
Micholls and House (1987), for example, note that one of the
general objectives of CAI systems is that they should meet
interviewer needs. They explicate further: " displays must be
quickly comprehensible [Principle 6], interviewers should have
access to all needed information [Principle 9], opportunities for
interviewer error should be minimized [Principle 7], and
interviewer movement through the guestionnaire, either forward or
backward, should be expedited [Principle B]" (Nicholls and House,
1987: 96). Despite these and other efforts to articulate design
guidelines for CAI systemsg, it appears that little progress has
been made.

If the only contribution made by human-computer interaction
research to CAI was in the development of a set of general design
principles (such as those outlined above), we would not have gained
much. There are two additional keys to the applicability of HCI
research to CAI. The first is ,6 a ‘theoretically-grounded
understanding of the interaction between human and computer and how
the interface impacts the user and hie/her task. Human factors
research traces much of its theoretical roots to cognitive
psycholegy (see for example Carroll, 1991), and it is this body of
literature that will be most helpful tc CAI design. The second
critical lesson to be learned from HCI is the application of
research methods to measure and understand the usability aspects of
CAI systems (and user interfaces in general). The utility of HCI
research lies not only in what was found, but also how it was
found. A variety of methods are used in HCI research that can be
readily adapted for use in CAI. These include usability testing in
laboratory settings, experimental studies, observation and =o on
(see Shneiderman, 1992). Both theory and measurement are important
to the partnership between HCI and CAI.

With regard to theory it is important to note that not all the
findings of HCI research are equally applicable to computer-
assisted interviewing. The nature of the interviewing task may be
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very different from that studied in HCI (use of programming
languages, word processors, spreadsheets, etc.). The partnership
with HCI does not mean uncritically applying all findings in that
field to CAI. Rather, by focusing on similzrities and differences
between CAI and other tasks involving humar-computer interaction,
we can distinguish between what is useful anc what requires further

exploration.

As far as measurement is concerned, many of the techniques
already used in survey research can be applied to study interacticn
aspects of the task. These include: :

{a) Cognitive laboratory investigations of interviewer-computer
interaction using observation, protocol analysis, think
alouds, etc.

(b) Laboratory-based experiments testing alternative designs or
focusing on particular issues and actions interviewers face in
CATI.

(¢) Scripted mock interviews which may include tests of particular
types of actions.

{d) Observation of production interviewing using computers.

{e) Experiments embedded in production data collection.

{f) Measurement of interviewer production and process (e.g.
keystroke files, time stamps, monitoring, behavior coding).

Many of these methods parallel those used to study human-computer
interaction, and can be productively applied to CAI.

€. Conclusion

So where do we go from here? In this discussion I have tried
not to be too prescriptive in terms of ways to design user
interfaces for CAI. Rather, I am advocating more of a design
philosophy that (a) explicitly takes the users into account; (b}
involves measurement of progress toward usability goals (e.g
reducing learning, minimizing errors, maximizing user satisfaction,
gete.); and (¢} attempts to extract empirically-derived prineciplas
and guidelines that have general applicability beyond the
particular gystem or interface on which they were tested or
developed. These tasks can be greatly facilitated by learning from
the field of HCI research.

In terms of action steps, I believe the field of computer-
assisted interviewing can make great strides by doing the
following:

(a) Apply what is already known about human-computer interaction

and usability to CAI. )
(b) Adapt HCI research methods to understand and explore usability

issues in CAI. Conduct both qualitative and quantitative
regearch on the interface between interviewer and computer in
CAI.

(c) Explicitly incorporate usability testing as an integral part
of the instrument development process.
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(d) Identify gaps in our knowledge in the human-computer interface
in CAI, and undertake research to close these gaps.

(e) Think ahead to new technologies and what we require of them,
rather than being constrained by the limitations of existing

CAI systems.

In this discussion, I have tried to turn our attention to the
future rather than the immediate past. I see these issues both as
challenges and as great opportunities for survey research. Let us
not just embrace the machine, let us understand it and thereby
unleash its full potential.

In doing. so, we can learn a great deal from HCI research. In
the same way that the field of questionnaire design has reaped

great benefits from the partnership with cognitive psychology, so
too can CAI benefit from interaction and collabeoration with human-

computer interaction or human factors researchers. Indeed, the
benefit may well be mutual.
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'DISCUSSION OF TWO PAPERS ABOUT CASIC

Sandra Sperry
Westat, Inc.

This is such an interesting time in survey research. After many years in which there was very
linde change in the approaches used to collect data and prepare it for analysis, the past ten years have
produced enormous change. First there was the growth of centralized telephone interviewing using
computer-assisted data collection methods. Then in the late B0's, government agencies began to
experiment with using laptop computers to collect data for in-person interviews. MNow it seems to be
completely accepted that an agency will, at the very least, consider computer-assisted survey
information collection (CASIC) techniques for all its surveys.

' The impact of these two papers about CASIC comes in part from the fact that the Census Bureau
and the Bureau of Labor Statistics do things on such a grand scale. How often do survey researchers
get to casually mention that their pretest of a CATI system included 10,000 cases? This is what
Jeanette Mon tells us about the CATI test done in 1982 w prepare for the 1992 Census of Agriculture,
And Cathy Dippo tells us that the Parallel Survey, which was carried out for 18 months to assess the
overall effects of redesigning the Current Population Survey (CPS), was “relatively small,” that is,
only 12,000 households per month,

The scale of these two projects, along with their emergence at a time when so many
organizations are considering how best to implement CASIC, makes these two papers especially
valusble. The papers are, among other things, historical records that document aspects of the
development and application of CASIC at a time when CASIC is moving from being unusual and
experimental to being the data collection mode of choice.

Both papers tell us a lot about process, although each paper focuses on different aspects of the
process of applying CASIC methods. Cathy Dippo's paper tells us about the methodological processes
used to redesign the CPS questionnaire for computer-assisted data collection. Jeanette Mon's paper
focuses more on the processes used to manage all aspects of 'developing and using CASIC methods.
Both include much helpful information for the researcher embarking on a project that will use CASIC.
I would like to mention a few of the points that 1 found most relevant.

I will start with Cathy Dippo's paper. She notes that preliminary work on designing a new CPS
questionnaire included laboratory work on how interviewers and respondents understand labor force
terminology. This work led to developing questionnaires that were also tested with laboratory
techniques. Then special respondent debriefing techniques were used with 2,300 CPS telephone
respondents. The results of this debriefing verified the laboratory findings. These results are
reassuring about the value of using laboratory techniques for questionnaire design. Most researchers
do not have the resources to carry out a respondent debriefing of this scope and, therefore, are not able
to evaluate the results of their laboratory work with this precision.

I was aleo very interested in how the CPS staff used CASIC techniques to help them with
questionnaire design. The use of behavior coding while monitoring CATI interviews is an excellent
way to maximize the benefits of a CATI or CAPI pretest. Programming follow-up probes to debrief
respondents about specific answers that they gave during the main interview seems like another
inspired idea for getting the most out of a pretest.
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The design features of a CASIC questionnaire that have been incorporated into the new CPS
instruments, that is, complex skips, wording that is specially tailored to the respondent’s situation,
built-in consistency checks, and dependent interviewing in longitudinal data collections, are aspects of
CASIC that I think have been incorporated into a number of CATI and CAPI surveys. It was
i ing to read about some of the ways in which the CPS instrument has changed to make use of
CASIC, but the concepts presented in this part of the paper were not as new 10 me as some of the
approaches used for instrument development. To learn even more about the instrument development
process, I think many researchers would be interested in reading some of the technical reports written
by the CPS Overlap Analysis Team. The technical rqommmm:dmﬂabamm!huwu
done on this project, a project that included much more developmental research than most projects can

&

I would like to turn now to Jeanette Mon's paper. As I mentioned earlier, this paper addresses
more of the issues encountered in managing a large CASIC design and data collection. I was
particularly struck by the number of different Census divisions (five) that needed to cooperate and
communicate with one another in order to carry out the 1992 Census of Agriculture's CATI follow-up.
Because different divisions had different responsibilities with regard to the same data, it was very
important for them to meet regularly and to document carefully everything that they did. It is ofien
easy for researchers working on smaller studies or in organizations with a less structured approach to
dividing up responsibilities to assume that they do not need the level of formal communication and
documentation that was required for the Census of Agriculture follow-up. 1 would hypothesize,
however, that all survey research projects would be better off if they included more preparation of the-
formal specifications that Ms. Mon mentions in her paper.

Ms. Mon also mentions that to develop the basic system specifications that are required by the
CASIC programming staff, the subject matter experts needed to go through a learning period. She
notes that in some instances, the requisite specs were so complicated that it took a considerable amount
of time to learn how to prepare them. I think this is a problem that many of us have encountered in
developing CASIC instrumentation. The process reguires much collaborative work among staff
involved in all different aspects of a CASIC project, and we must occasionally spend time just learning
how to communicate with one another.

The description of how different states were scheduled w be called in each of two telephone
centers presents another lesson in managing a large scale CATI operation. It was very important that
the scheduling of states be kept flexible so that when one or the other of the phone centers began to run
low on work at particular times (as happened on two different occasions), new states could be installed
to provide the level of work needed to keep interviewers working efficiently.

The paper about the Census of Agriculmre's CATI follow-up included one more section that I
found particularly enticing. The CATI software created a file with a complete history of all actions
made with regard to a case. Staff used these files "to produce tables and graphs for management
analysis.” Some of the tables and graphs are included as attachments to the paper. 1 found these tables
and graphs very intriguing and would like to know more about how the management staff used them
during the field operations phase of the project.

In conclusion, I will not suggest the usual call for more research, Rather, 1 will end with a call

for more papers from the research on which these two papers are based. There is a great wealth of
material here to be explored, and I think there is much for all of us to learn from it.
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