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Efforts to operationalize the alpha/beta/gamma
change typology have suffered from a notable limita-
tion. Virtually all have been conducted in field set-
tings, thereby limiting the degree of experimental con-
trol over outcome criteria. Recognizing this limitation,
the present study employed a laboratory methodology
to investigate two research questions related to scale
recalibration (beta change) in temporal survey re-
search. Application of this methodology permitted ran-
dom respondent assignment, exact replication of stim-
uli, and systematic time interval variation for the
pretest-posttest design. Furthermore, the use of these
procedures permitted testing the use of the retrospec-
tive design in assessing organizational change. Impli-
cations of the findings for the measurement of change
are discussed.

In considering self-report measures, substantial
progress in evaluating change has been made over
the last two decades (cf. Bennis, 1965; Lupton,
1965; Sofer, 1.964). Of particular impact has been
Golembiewski, Billingsley, and Yeager’s (1976)
introduction of a change typology. This typology
distinguishes between three forms of change: al-
pha, beta, and gamma.
Gamma change refers to the reconceptualization

or redefinition of a referent variable. It occurs when

people change their basic understanding, from one
testing period to another, of the criterion being
measured. For example, peer leadership may mean

something quite different at Time 1 than at Time

2, especially if a planned treatment or intervention
was directed at enhancing a person’s understanding
of this or other related concepts.

Beta change occurs when the standard of mea-
surement used by a person to assess a stimulus
changes from one testing period to another. Such
change indicates a recalibration of the person’s in-
ternalized measurement scale. Thus, a person may
rate a certain leader behavior a 2 (on a Likert scale)
at Time 1 and the identical behavior as a 3 at Time
2.

Alpha change takes place when a change is de-
tected on a measurement scale for which gamma
and beta changes have been ruled out. That is, after
determining that neither gamma change nor beta
change has occurred, if a researcher observes a
difference in a person’s responses from Time 1 to
Time 2, alpha change can be said to have been
detected.

Concept redefinition (gamma change) and scale
recalibration (beta change) may be legitimate goals,
depending on the objectives of a change interven-
tion. For instance, scale recalibration is a common
objective of programs to train administrators in im-
plementing performance evaluation systems. Such
group training is generally aimed at enabling eval-
uators to recognize specific behaviors and to con-
sistently evaluate those behaviors as a basis for
equitably administering salary adjustments. It is
those instances in which either (or both) gamma
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change or beta change unintentionally occurs that
are especially problematic.
An analysis of the literature dealing with efforts

to operationalize the alpha/beta/gamma change ty-
pology (Armenakis & Zmud, 1979; Bedeian, Ar-
menakis, & Gibson, 1980; Golembiewski et al.,
1976; Randolph, 1982; Schmitt, 1982; Terborg,
Howard, & Maxwell, 1980) discloses that virtually
all have been conducted in field settings. Conse-
quently, experimental control over outcome criteria
has been limited. That is, field attempts to measure
either scale recalibration or concept redefinition have
been limited by the conditions under which stimuli
have been observed. Only through establishing
highly controlled conditions can the influence of
potentially confounding variables be minimized.
The purpose of the present study was to employ

a laboratory methodology to deal with the above
shortcoming as it relates to scale recalibration in

temporal survey research. Laboratory methods are
excellent when honing concepts and refining mea-
surement techniques, because they allow the sys-
tematic variation of independent variables. As a
result, conclusive answers can often be obtained
and relatively precise and subtle theoretical points
can be tested.

Research Questions

Two research questions were selected for inves-
tigation. Both are pertinent to the issue of evalu-
ating change (Annenakis, Bedeian, & Pond, 1983).
The first question concerns the appropriate mea-
surement interval for temporal survey research in-
volving pretest and posttest designs. The second
relates to the use of retrospective designs.

In evaluating organizational change programs,
researchers have typically used designs that pre-
scribe collection of data prior to and subsequent to
an intervention. Examples of single-group designs
are the one-group pretest-posttest and the time se-
ries designs. Multiple-group designs have been used,
although to a lesser extent. Examples include the
pretest-posttest control group design and the non-
equivalent control group design (cf. Cook & Camp-
bell, 1979).

Regardless of which design is used, little guid-
ance can be found for specifying suitable mea-
surement intervals. Previous investigators engaged
in evaluating change interventions have yet to es-
tablish guidelines for determining appropriate mea-
surement intervals for temporal survey research de-
signs. Consequently, Porras and Berg (1978) have
recommended that investigators increase (1) the
length of time devoted to collecting data on change
and (2) the frequency with which data are col-
lected. To contribute to a better understanding of
the measurement of change, there is a need for
more published research regarding the time di-
mension. Thus, one purpose of the present study
was to explore the research question, &dquo;Does the
time interval between survey administrations for

pretest-posttest designs contribute to scale recali-
bration ?&dquo; 9

The use of retrospective designs is by no means
a new methodology in the study of organizations.
Huber and Power (1985), for example, have stud-
ied the use of retrospective recollections in strategic
management research. Terborg et al. (1980) have
proposed the use of retrospective designs as an
effective means of isolating scale recalibration in
temporal survey research. Terborg et al.’s findings,
however, are in general contrary to other published
results on recall as a data collection method. Other

researchers have concluded that recall is generally
an unreliable data collection technique (cf. Bower,
Black, & Turner, 1979; Green & Wright, 1979;
Rippey, Geller, & King, 1978).
A subtle difference, however, exists between the

work of Terborg et al. and other researchers. In
their work to date, Terborg and his associates re-
quested that respondents assess their own compe-
tencies after participating in skill training. By con-
trast, the intent of other research on the recall method
has been to have respondents recall their own be-
haviors or those of others. It is conceivable that

this subtle point accounts for the differences in
Terborg et al.’s results as contrasted with those of
other researchers. This possibility raises an im-
portant question for evaluation research: &dquo;What

types of change interventions should be evaluated
using retrospective designs?&dquo; Thus, the second
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purpose of the present study was to investigate the
appropriateness of retrospective designs in evalu-
ating organizational change.

Method

As argued, to determine the impact of conditions
affecting temporal survey responses, it is impera-
tive that the stimulus being rated be tightly con-
trolled. Simply stated, without knowing whether
or not a target stimulus has or has not changed, a
researcher cannot discount scale recalibration as a

potential explanation for response variations. To
achieve the necessary control, videotape vignettes
were utilized in the present study. The vignettes
were selected from seven scripts depicting a per-
sonnel manager interviewing a disgruntled em-
ployee (Borman, Hough, & Dunnette, 1976). Re-
spondents were asked to evaluate seven dimensions
of interviewer performance as displayed on various
vignettes following a predetermined scheme. The
dimensions which served as the study’s dependent
variables were
1. Interview structure and control (Structure),
2. Establishment and maintenance of rapport

(Rapport), 9
3. Reaction to stress (Stress),
4. Information acquisition,
5. Conflict resolution (Conflict),
6. Subordinate development (Develop), and
7. Subordinate motivation (Motivate).
An overall dimension was formed by treating all
items as a single dimension.
A 39-item survey instrument was developed from

the manual accompanying the vignettes (Borman
et al., 1976). This instrument, titled &dquo;Dimensions

of Interviewer Performance&dquo; (DIP), incorporated a
five-point response fornat. To minimize artificial
inflation of reliability estimates, item placement
was systematically varied throughout the question-
naire across all seven dimensions of interviewer

performance. As indicated, respondents were re-
quested to evaluate the extent to which a tape-
specific activity was performed by the interviewer
(personnel manager) in question. A sample item is
provided in Figure 1.

Procedure

Undergraduate students enrolled in introductory
management and psychology courses were offered
an opportunity to participate in a research study for
extra credit. These particular courses were deemed
an appropriate source for participants since neither
is concerned with interviewing, but rather with
general management and psychology. All students
were informed of the study at the beginning of the
academic term. They were told that they would be
expected to view a videotape twice during the term
and respond to a series of corresponding questions.
Sessions were estimated to last about 30 minutes
and were scheduled at 1-hour intervals.

All participants received a research booklet con-
taining (1) a consent forrn, (2) a demographics sheet,
(3) a brief vignette introduction, and (4) the survey
instrument. Participants were assigned individual
code numbers. After signing the consent form and
completing the demographics sheet, respondents
were asked to read the vignette introduction silently
while a laboratory coordinator read the introduction
aloud:

You are about to view a videotape of the initial

Figure 1
Sample Item from DIP Questionnaire
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meeting between a manager (Dave Baxter) and
a subordinate (Marshall Whipker). Marshall
Whipker is a 9-year employee of the com-
pany. He has demonstrated a great degree of
technical knowledge but has been passed over
for regular promotions, probably due to his
lack of managerial skills. Dave Baxter is a
newly appointed manager in the company. He
has a desire to meet all of his subordinates,
hence, this videotaped meeting. Please ob-
serve the tape carefully as you will be asked
some questions about the meeting between
Baxter and Whipker.

Vignette. For the present study, an average
performance vignette was selected as the stimulus
for testing. In this vignette, the interviewer’s per-
formance was designed to be neither excellent nor
deficient. Judgments of interviewer performance
were obtained from the manual accompanying the
vignettes.

Research groups. A total of 400 students,
comprising eight groups, participated in the study.
Shown in Table 1 are the group sizes, vignettes
viewed, time interval between viewings, and the
experimental designs employed with each research
group. Groups 1 through 3 participated in a &dquo;no-

treatment pretest-posttest design,&dquo; that is, all re-

spondents viewed the average performance vi-

gnette at Time 1 and Time 2. The time intervals

for Group 1 (n = 36), Group 2 (n = 36), and Group
3 (n = 74) were 4, 8, and 3 weeks, respectively
(see Table 1).
Groups 4 through 8 participated in a retrospec-

tive design incorporating either a 2- or 3-week time
interval. The time interval for Group 8 (n = 42)
was 2 weeks while that for Group 4 (n = 74),
Group 5 (n = 66), Group 6 (n = 74), and Group
7 (n = 72) was 3 weeks. Group 4 was formed by
asking members of Group 3 to recall their Time 1
responses before viewing their scheduled second
vignette (see Table 1).

Data Analysis

Due to a small subjects-to-items ratio, a factor
analysis of Dip responses was not attempted. Only
146 students were included in Groups 1, 2, and 3.

The remaining 254 students were included in Groups
4 through 8.

Intercorrelations of scores on the seven dimen-
sions of interviewer performance were computed.
For Time 1, the correlations ranged from .48 to
.75, with a median of .60. For Time 2, the cor-
relations ranged from .58 to .71, with a median of
.62. Given the magnitude of these correlations, an
Overall score was included in the analyses. Rec-
ognizing the conceptual distinctness of the seven
dimension scores, however, results are presented
both on the overall and the individual dimensions.

Coefficient alpha estimates (Cronbach, 1951) were
computed to determine the reliabilities of each di-
mension. Mean scores, obtained by computing across s
items for each dimension, were compared using
dependent t-tests (Nie, Hull, Jenkins, Steinbren-
ner, & Bent, 1975).

Results

Results of the data analyses for the eight re-
spondent groups are prcsentcd-in Tables 2 and 3,
and provide several insights into each of the two
research questions being investigated. Internal con-
sistency reliabilities for the eight dimensions of
interviewer performance were quite high (see Ta-
bles 2 and 3) for all eight groups; 80% of the alphas
exceeded .70. Evaluations of interviewer perfor-
mance were equally consistent (reliable) among re-
spondents in Groups 1, 2, and 3 (see Table 2). For
Groups 4 through 8, coefficient alphas for the eight
dimensions of interviewer performance were ac-
ceptable for both the Time 1 and the retrospective
DIP administrations (see Table 3).

Time Interval Between Stimuli

Results of dependent t-tests for Groups 1, 2, and
3 revealed only two significant pretest-posttest dif-
ferences (p < .05; see Table 2) in evaluated inter-
viewer performance. These differences are prob-
ably due to chance occurrence (Feild & Armenakis,
1974). Therefore, it is arguable that measurement
intervals of 3, 4, and 8 weeks are not associated
with scale recalibration in the present study.
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Table 1

Group Sizes, Vignettes Viewed, Time Interval
Between Viewings and Experimental Designs

Employed with each Research Group

aGroups 4 through 8 were the retrospective design research groups. At

either a two- or a three-week time interval these groups recalled,
designated as 0R9 their earlier response at °1 without viewing a second
vignette.

bGroup 4 was formed by asking respondents in Group 3 to recall their time-1

responses before viewing their scheduled second vignette.

Retrospective Design

Respondents in Groups 4 through 8, utilizing
retrospective designs, were required to recall their
Time 1 evaluations of interviewer perforrnance (i.e.,
the average performance vignette) at either a 2- or
3-week interval. Correlations between Time 1 and

retrospective DIP responses ranged from .56 to .89.
These findings suggest that (1) respondents were
consistent in their ability to recall their earlier Time

1 evaluations of interviewer performance, and

(2) variations between retrospective and Time 1

evaluations of interviewer performance were sys-
tematic (as opposed to random) for all respondents.
At the same time, of 40 dependent t-tests on Time
1 and retrospective evaluations of interviewer per-
formance, 24 yielded statistically significant values
(allps < .05). Furtherrnore, it can be observed that
there was a general tendency for respondents to
recall their earlier ratings as being less extreme
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(i.e., more positive), as evidenced by the negative
direction for all dimensions except Stress.
Of the five retrospective groups, the recall in-

terval for four of the groups (i.e., Groups 4, 5, 6,

and 7) was 3 weeks, while the recall interval for

Group 8 was 2 weeks. Of the seven individual
dimensions for Group 8, three were significantly
different. However, when all items were collapsed

Table 3

Dimensions of Interviewer Performance, Number of Items per Dimension,
Internal Consistency Reliabilities, (_a), Pearson-

Product-Moment Correlations (_r) and Dependent
t-value for Retrospective Design Groups

-continued on the next page-
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Table 3, continued
Dimensions of Interviewer Performance, Number of Items per Dimension,

Internal Consistency Reliabilities, (_a), Pearson-

Product-Moment Correlations (r) and Dependent
t-value for Retrospective Design Groups

The number of items comprising each dimension is as follows: Structure = 6;
Rapport = 7; Stress = 3; Information Acquisition = 7; Conflict = 5; Develop = 5;
Motivate = 6; Overall = 39.

brs represent Pearson-product-moment correlations between responses at time-1 and retro-
&reg; 

spective administrations of the Dimensions of Interviewer Performance questionnaire
responses.

*p < .05

**p < .001 1

into the Overall dimension, the difference between
the Time 1 and retrospective responses for Group
8 was nonsignificant. Two explanations may be
offered. The first is that, because the recall interval
for Group 8 was only 2 weeks, the respondents

may not have experienced the memory loss of the
other groups. The second and more plausible ex-
planation is that the direction of the mean differ-
ence in the Time 1 and recall responses of Group
8 for Rapport, Stress, Information Acquisition, and
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Develop was positive while the direction of Struc-
ture, Conflict, and Motivate was negative. Unlike
Groups 4-7, the mean direction for Structure, In-
fo ati&reg;n Acquisition, and Develop was positive.
Therefore, the effect of aggregating the seven di-
mensions into the Overall dimension for Group 8
resulted in a nonsignificant difference. Across all
five retrospective groups, these findings suggest
that the respondents’ ability to recall their Time 1
evaluations of interviewer performance was sys-
tematically poor.

Discussion

The present study, conducted in a laboratory set-
ting using videotape technology, allowed random
respondent assignment, exact stimuli replication,
and systematic time interval variation (i.e., 3, 4,
and 8 weeks) for pretest-posttest designs. Further-
more, the use of these procedures permitted testing
the ability of respondents to use the retrospective
design in assessing the behavior of others.

Time Interval Between Stimuli

A major conclusion drawn from the results pre-
sented is that time interval does not contribute to

scale recalibration in pretest-posttest designs. This
conclusion carries an important implication for the
measurement of change using temporal survey
techniques. Since 1976, various methods for de-
tecting scale recalibration and concept redefinition
over time have been demonstrated (e.g., Annen-
akis & Zmud, 1979; Randolph, 1982; Schmitt, 1982;
Terborg et ~1.9 1980; van de Vliert, Huismans, &
Stok, 1985). Several theorists have proposed meth-
ods of eliminating or correcting for these concerns
(Terborg et al., 1980; Bedeian et ~1., 1980). How-
ever, as argued by Armenakis et al. (1983), in order
to establish internal and external validity, there is
a need for survey researchers to investigate the
causes of scale recalibration and concept redefi-
nition before recommending further solutions.
The need for investigation of these causes is

increasing due to the growing prevalence of lon-
gitudinal change research. In offering a guideline
for survey researchers to follow, Arundale (1980)

specified two conditions that should be met. First,
there should be at least three temporal observa-
tions. Second, the time interval (i.e., frequency
with which observations are made) and the mea-
surement span (i.e., duration of time for which
observations are to continue) should be predeter-
mined. To date, survey researchers have yet to

develop measurement span or time interval guide-
lines. Before either can be established, the rela-

tionship between time and scale recalibration must
be investigated if the error component in change
measurement is to be minimized.

Retrospective Design

The reported results also demonstrate an impor-
tant lesson pertinent to respondent capabilities in
measuring change. Studies conducted by Terborg
et al. (1980) employed a retrospective design in
situations where participants could accurately re-
call earlier states. These studies employed exper-
imental and comparison groups. Use of the retro-
spective design in the present study is equivalent
to a comparison group (or no-treatment control
group) in a &dquo;nonequivalent control group retro-
spective design.&dquo; Terborg et al.’s finding suggest
that the comparison groups in the present study
should not have evidenced change. Because the
reported findings from the retrospective portion of
the present study do in fact show change, an ex-
planation is required. In this respect, Terborg et
al. assert that &dquo;here is no reason to suspect Then
scores except in situations where it is to the par-
ticipant’s advantage to give false Then responses,
where participants are confused as to the instruc-
tions, or where participants in a no-treatment con-
trol group are asked to give Post and Then ratings
within a few hours or days of the Pre ratings&dquo;
(p. 114).

In the present investigation there was no motive
for respondents to provide false evaluations, and
there was no indication that respondents misun-
derstood the relevant instructions. Additionally, the
calculated reliability estimates and correlation
coefficients are too large to permit such an inter-
pretation. The experimental conditions were such
that it would be highly unlikely that either a motive
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for false evaluations or a misunderstanding of in-
structions would be so consistent across respon-
dents.

A third possible reason to suspect the retrospec-
tive ratings involves the question of whether a 2-
or 3-week interval is long enough to ignore Terborg
et al.’s warning of &dquo;within a few hours or days of
the Pre ratings.&dquo; The answer here is not so obvious.
The results associated with Groups 4 through 8,
however, provide a clue. First, it was concluded

that the time interval between the two survey
administrations was not a major concern. The logic
for the pretest-posttest design was to allow re-

spondents to observe a vignette and respond to the
administered survey, wait a designated time inter-
val (either 3, 4, or 8 weeks), and then observe the

vignette a second time and respond once again. It
was argued that the designated time intervals would
allow for various sources of contamination (Cook
& Campbell, 1979) to affect respondents’ abilities
to articulate their evaluations of interviewer per-
formance at the second viewings. It was concluded
that respondents could articulate their evaluations
of interviewer performance equally well at both

Time 1 and Time 2, regardless of time interval.
Together these findings lead to the conclusion that
memory is a plausible explanation for the reported
results.

Another concern is closely related to this point.
If respondents in an experimental group (i.e., a
treatment group) evaluate their own competencies
in a retrospective design, it may be possible for an
intervention to contribute to scale recalibration. In

such instances, it is arguable whether or not re-
spondents can acceptably evaluate (recall) their

previous competencies. Rather than relying on
memory, they may be evaluating (recalling) from
a different (recalibrated) perspective. However, if
respondents are part of a control group (i.e., a no-
treatment group), it would be difficult to argue that
memory is not important in retrospective designs.
Because control group respondents experience no
treatment, they must recall previous questionnaire
responses. It has been demonstrated repeatedly that
memory cannot be relied on to produce accurate
recollections (Cherry & Rodgers, 1979; Green &
Wright, 1979; Heneman & Wexley, 1983; Rippey
et al., 197~).

It should be apparent from these findings that
the retrospective design might be applicable for
randomized assignment of persons to treatment and
control groups where the statistical analysis is con-
ducted across groups rather than within groups. For

example, if persons are assigned randomly to treat-
ment and control groups, then it is expected that
memory bias will be equally distributed between
the groups. Then, by comparing recall of the con-
trols to recall of the experimentals, the memory
bias will be equal and differences detected will be
analyzed in terms of the sources of invalidity (cf.
Cook & Campbell, 1979). However, the use of the
retrospective design is not recommended for use
with single-group designs, for example, the one-
group pretest-posttest design. Furthermore, the re-
call procedure is not recommended with any design
in which the responses are analyzed within the group
or where mathematical transformations are per-
formed between pretests and retrospective pretests
and between posttests and retrospective pretests.

If the retrospective design is to be employed in
evaluating change interventions, requesting re-

spondents to judge the behavior of other individuals
who have participated in a change program is anal-
ogous to asking respondents to recall their own
earlier responses (i.e., to rely on their memory).
It has been demonstrated in the present study, and
elsewhere, that memory produces inaccurate rec-
ollections. For this reason, the retrospective design
is not recommended for evaluating organizational
interventions.

Generalizability of Findings
The 3-week time interval for the retrospective

design was intended to coincide with the shortest
time interval selected for the pretest-posttest de-

signs. Even though a longer time interval was not
tested, it is expected that the results would be sim-
ilar. The results for the 2-week time period were
found to be less extreme than the 3-week interval,
but still supported the overall findings that the re-
trospective design is not recommended for evalu-
ating organizational change. It is not known what
effects a shorter time interval might have had upon
respondents’ ability to recall earlier states. The ra-
tionale for the intervals selected was that the pur-
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pose of the study was to test these designs in sit-
uations appropriate for evaluating organizational
change programs, which typically span weeks and
months.

Because this study used the laboratory method,
the generalizability of the findings to field settings
might be questioned. In defense of laboratory
methodology, two points should be stressed. First,
it would have been difficult, if not impossible, to
conduct this study in a field setting and maintain
the degree of control achieved here. Second, the
tasks required of the respondents were not unreal-
istic and were similar to those required of persons
in a field setting.
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