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Methodological Considerations
in Young Adult Cognitive

Development Research

The chapters in this book represent a wide array of theoretical models and
phases of research on young adult intellectual development. This concluding
chapter discusses the psychometric and design issues that warrant consideration
in future research endeavors. Statistical application and issues have been recently
reviewed (Applebaum and McCall, 1984) and are not presented in this chapter.

THEORETICAL CONSIDERATIONS

The majority of the models in this volume are based on stage assumptions
(chapters, Arlin, Basseches, King, Kitchener, Rest). The model presented by
Fischer and Kenny and the perspective provided by Gruber are not stage models
per se; however, many of the theoretical considerations discussed in this sec-
tion are still applicable. A number of theoretical issues surrounding stage con-
cepts in developmental psychology are recapitulated in the subfield of young adult
cognitive development. The list of issues includes, but is not limited to:

1. Presence and direction of change (Wohlwill, 1973),
2. Rate of change (Wohlwill, 1973),
3. Continuity versus discontinuity of change (Fischer, this volume),
4. Sequences of unequal length (Wohlwill, 1973),
5. Age/educational level confounding (Wohlwill, 1973),
6. Quantitative versus qualitative change (Applebaum and McCall, 1984),
7. Hierarchical arrangement of stages (Commons and Richards, 1984).

Presence and Direction of Change

Cognitive stage models assume that change in level or stage occurs in a the-
oretically predictable direction. Examples of the presence and direction of change
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include more complexity, better problem-finding skills, higher levels of abstrac-
tion, dialectical reasoning, more complexity of metaphysical or epistemological
assumptions, and postconventional moral reasoning.

The possibility that developmental change may be occurring is established
in the initial phase of a research program with cross-sectional designs. The pres-
ence and direction of change is established with longitudinal data. The Reflec-
tive Judgment (Kitchener, this volume) and Moral Reasoning (Rest, this volume)
models have the only longitudinal data to date. Change does occur, albeit slowly
and in small increments, within these two models. Longitudinal research is un-
der way on some of the other models (e.g., Arlin, Fischer). It is necessary to
establish the presence and direction of change along the lines predicted by the
model as a basic premise of development.

Rate of Change

The rate of change allows for the establishment of the optimal and typical
time spent at a given stage or level. Rate of change information is obtained
through longitudinal data collection. The rate of change information has applied
implications. For example, programs designed to accelerate stage progression
may not be successful because of natural limits to the rate of change. This issue
is discussed further in the section on optimal versus natural functioning.

The rate of change from one stage or level to another also has direct impli-
cations for young adult cognitive development research. The rate of change may
cover a longer time frame than that studied using young adults. Research on
models where the rate of change is slow will need to expand the data base to
include older adults in order to establish the rate of change through the stages.
In addition, rate of change will affect the timing of repeated 'measures. If the
rates of change are slow, then developmental spurts may be missed on some lon-
gitudinal designs.

Continuity versus Discontinuity

Some suggest that a basic premise of cognitive stage models is that the stages
are discrete reasoning processes in which the upper levels incorporate the ele-
ments of the lower level (Commons and Richards, 1984). They argue, stages
should be discontinuous rather than continuous. An alternative point of view,
presented by Davison, King, Kitchener, and Parker (1980) suggests that "stage
sequence can be represented as a continuous developmental dimension of in-
dividual differences in reasoning." Furthermore, they argue that as an in-
dividual's developmental level increases, the probability of giving a particular
stage response increases until it reaches a maximum at that stage, at which point
it begins to decrease.

Some models presented in this volume provide data from which one could
infer that aspects of young adult cognitive development may be continuous (i.e.,
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Reflective Judgment , Moral Judment). On the other hand, discontinuities have
also been demonstrated in Fischer 's research. These differences in the data on con-
tinuity versus discontinuity can be accounted for in various ways:

1. Some aspects of young adult cognitive development may actually be continuous,
some discontinuous.

2. The differences may be an artifact of the assessment methodology and data reduc-
tion techniques used since authors develop their assessment techniques and scor-
ing procedures based on their assumptions of continuity and discontinuity. For
example , if there is a trend toward more complexity in the phenomena of interest
and the model is based on a continuous assumption , the assessment methodology
will represent the data as continuous , when , in fact , it may be discontinuous. To
clarify the continuity/discontinuity aspects of a given model , the researchers should
develop both continuity and discontinuity methodologies to adequately test their
assumptions.

3. The differences may be due to content familiarity and extent of skills in a given
content area (Fischer , this volume). Davison et al. (1980) proposed that the in-
dividual uses given stage responses with increasing probabilities until an equilib-
rium is reached . In other words , as familiarity with content increases , so does the
probability that the response will occur , assuming the individual has initially at-
tained the necessary stage structure . This point of view rests on the assumption
that the individual is familiar with the content and has the skills inherent in reason-
ing about a given test item with said content . Fischer 's work indicates that differ-
ences in skills and content familiarity can account for variation in developmental
test performance . The skill and content familiarity differences need to be controlled
in order to assume the longitudinal or cross -sectional results are due to develop-
mental differences.

4. The differences in the data could be a function of the timing of assessment. For
example, in longitudinal designs , discontinuities may be occurring and the
researchers are not finding them due to infrequent assessment.

The continuity/discontinuity assumptions have a direct bearing on the selec-
tion of the scales used in the assessment techniques used to study the models.
The assumptions the theorists make about continuity/discontinuity also lead to
different statistical treatment of the data obtained . These issues are discussed fur-
ther in the psychometric section.

Sequences of Unequal Length

Are all the stages or levels of a given model equal in terms of time required
to consolidate the stage, or equal in terms of the theoretical "distance" between
the stages? The time and distance issues affect measurement and design selec-
tion as well as having theoretical implications regarding the continuity/
discontinuity issue. The length of time required for acquisition of a stage poses
no difficulty if all of the intervals are equal. This is highly unlikely and presents
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a problem for longitudinal research designs, as the timing of the repeated meas-
ures is typically standardized (e.g., one year; two year intervals). Variation in
the timing of development between stages may be artificially obscured through
standardized assessment intervals. We may need more flexibility in our longitu-
dinal designs in order to find whether maturational consolidation differences exist.
For example, subgroups of a sample could be assessed at different intervals rather
than assessing the entire sample at once.

The theoretical distance between the stage levels has a direct bearing on scale
development. The stages or skills probably do not represent equal amounts of
psychological phenomena. None of the theorists in this volume assume the stages
or skills represent equal distances. This leaves the researcher with nominal or
ordinal scales as possibilities for instrument development. The advantages and
disadvantages of these two scale choices are discussed in the psychometric
section.

Age/Educational Level Confounding

The young adult cognitive development research is directly confounded along
age and education levels in most studies. This confounding is a result of study-
ing samples who are in an educational setting, such as undergraduate and graduate
schools, where age is typically associated with a given educational level. It is
only at the upper ends of the models (Kitchener, King, Rest, this volume) that
preliminary data have been acquired to separate the effects of these variables.
Another way to look at the age and education confounding is to view it as a nat-
ural versus optimal environment interaction effect. The individuals who attend
college or graduate school could be considered as having exposure to an optimal
environment for developing higher level reasoning processes. Those individuals
with equal intellectual ability who have not attended college or graduate school
should not demonstrate higher levels of reasoning, as the natural environment
typically does not provide demands for complex reasoning. This results in a lower
stage functioning than would probably occur under optimal environmental con-
ditions. (See Fischer's chapter for an extended discussion of natural versus op-
timal condition effects.) In fact, the data presented in this book provides sup-
port for the view that adults who have been in environments (i.e., higher
education) that require the skills measured by these models are further advanced
than those adults having gone into other environments after high school.

Quantitative versus Qualitative Change

By definition, changes in stages or levels are qualitative. The qualitative as-
sumption has scaling implications. Wohlwill (1973) stated the quantitative/
qualitative issue in the form of the question of whether or not a behavior is meas-
urable along a quantitative scale. The models of young adult cognitive develop-
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ment (with the exception of Fischer) presented in this volume typically do not
meet the quantitative behavior criteria because the structure of the stage is im-
posed on any set of content. It is the manner in which the individual reasons about
a problem that is of interest, not the answer per se. Often the quantitative ap-
proach assumes that right and wrong answers exist, in the scoring systems used,
when many of the assessment situations present problems that have better or
worse answers which are not subject to strict quantitative scoring assumptions.
They may fit a more or less of something quantitative assumption or may be
qualitative in nature. Thus, treating the data from these models as if they were
quantitative may have problems. Wohlwill (1973) noted that attempts to quan-
tify qualitative data through the use of group incidence scores obscures the abrupt-
ness or smoothness of stage change, as well as rate and time of change. The quan-
tification of qualitative data may artificially present a picture of continuity.

Hierarchical Arrangement of Stages

The models which define the cognitive processes as stages or levels have
the burden of demonstrating that the stages are hierarchically arranged. The or-
dering of the stages in the models should have an internal coherence that can
be demonstrated conceptually first and then tested empirically. Commons and
Richards (1984) propose that cognitive models meeting the criteria for stages have
a "discrete, irreflexive, inclusive order" consisting of task demands arranged
hierarchically that become qualitatively more complex.

The demonstration of hierarchical arrangement includes three phases. The
first phase is based on the theoretical and logical consistency of the stages or
levels of descriptions. It should be apparent from reading the theoretical expli-
cation of the logic of the stage order that the order is sequential and hierarchi-
cal. If the order is not apparent then testing for a hierarchical arrangement is
questionable. The second phase employs the use of cross-sectional or experimen-
tal designs which test for differences between groups that theoretically should
be at different stages. The cross-sectional and experimental design methodolo-
gies provide intergroup difference data on the hierarchical arrangement of the
stages. The groups who are predicted to score higher actually do score higher.
Davison (1977) has described and tested an alternative method for demonstrat-
ing the sequentiality of stages using a qualitative unfolding model. It has been
used to test the sequentiality of the models of Harvey, Hunt, and Schroeder, and
Loevinger (Davison, et al., 1980) and Reflective Judgment (King, Kitchener,
Davison, Parker and Wood, 1983). It allows the researcher to compare the
strength of the stage ordering across the model. The methodologies in the sec-
ond phase allow the researcher to determine if theoretically predicted differences
occur between groups or if there is a coherence to the stage responses within
an individual (e.g., Davison et al., 1980).

Fischer, Hand, and Russell (1984) and Commons and Richards (1984) pro-
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vide a third means of demonstrating the hierarchical arrangement. They have pro-
posed changing the task demands so that each level or stage is assessed by an
increasingly more complex task designed specifically for the stage or level. Wohl-
will (1973) discussed this approach as a Guttman scale in which the individual
should be able to pass items or tasks up to the level of functioning.

The most conservative test of hierarchical arrangement is to study individual
changes over time, therefore, phase three involves the longitudinal study of the
individual's progression through the stages. Without longitudinal data, one cannot
say that intergroup differences are due to developmental factors nor can one say
that the cluster of stage scores is due to the hierarchical arrangement of the
scores. It is only from the study of individual change over time that sequential-
ity and hierarchical arrangement can be attributed with confidence.

Summary

To what extent have the models in this book addressed the theoretical is-
sues or met the theoretical assumptions? It is clear that the data from all of the
models point to the conclusion that young adults reason more complexly, use in-
creasingly abstract categories, exhibit a progression in the assumptions about
knowledge used in justifying beliefs, and to a lesser extent, use dialectical con-
cepts, indicating that the theoretical requirements regarding concepts, sequen-
tiality, and hierarchical arrangement have been met to varying degrees.

The continuity/discontinuity issue is based on the assumption that the demon-
stration of discontinuity confirms that qualitative differences exist between levels.
The continuity/discontinuity requirement has been addressed in different ways
by the theorists. Kitchener, Rest, and Basseches assume their data is ordinal and
represents varying degrees of stage usage, arranged sequentially and hierarchi-
cally. On the other hand, Fischer provides a methodology and supporting data
for a discontinuity interpretation of his model. The continuity/discontinuity com-
ponent to the models may be accounted for in different ways.

First, the continuity data may be an actual reflection of the complexity of
adult reasoning and discontinuity assumptions are unnecessary. At any given
time, an adult will exhibit a variety of responses in thinking through a problem
which would support a continuity perspective. Second, the complex stage
responses may be an artifact of imprecise scoring criteria, resulting in various
stage responses exhibited in a subject's data set leading to the erroneous con-
clusion that the model is continuous. This point can be determined by looking
at the levels of agreement among raters of the data.

Imprecise scoring categories or scoring rules will result in mediocre or poor
interrater agreement and reliability. The raters end up assigning more than one
stage response to a subject. Resolving the scoring differences through the use
of a mean for example, will give the impression of continuity when the result
is due to scoring rule or category imprecision..

Third, the complex stage models may also have a discontinuity aspect to
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them , however , to date, discontinuity methodologies have not been applied to
the complex stage models, thus, the continuity conclusions may be premature.

The "rate of change" is a subset of the continuity/discontinuity problem.
On the one hand , a slow gradual rate of change appears to occur in the reflec-
tive judgment and moral reasoning longitudinal research . On the other hand,
Fischer's (this volume) model provides evidence of plateaus and spurts in spe-
cific cognitive skill domains . It would be quite interesting to test the slow change
models with a "discontinuity methodology " such as Fischer 's, to see if the slow,
gradual change data continued to hold up. If the slow , gradual change models
are not supported, then the previous differences may have been due to the op-
timal/natural testing condition differences.

The length of time it takes to move through a stage or an entire model is
in many respects , not critical to demonstrate in the validation phase of a research
model . The length of time becomes more important in applied research once the
theory has validity data to support it. In addition , individual differences in in-
telligence may set floor and ceiling effects on stage acquisition and rate of
progression through the stages . At this time , based on Kitchener's work (this vol-
ume), it appears the length of time for change to occur is long (one or two years)
and is probably incomplete at the mid -twenties , even among intelligent , highly
educated people.

Age/education level confounding is found throughout the young adult cog-
nitive development research . Where data exist which empirically separate the age
versus education level and controls for intelligence (Lawson , 1980 ; Strange,
1978), it appears that higher cognitive processes develop in the context of op-
timal environments such as higher education . Those adults in noneducational en-
vironments apparently are not challenged nor taught more complex reasoning
processes in order to solve problems in those settings.

It is very difficult , if not impossible , to separate theoretical issues from psy-
chometric and methodological issues . The burden of verifying or disconfirming
the theoretical issues falls in the psychometric and methodology domains. As
noted in the theoretical section , many of the issues could not be clearly resolved
because of psychometric or methodological confounding . The next section fo-
cuses on psychometric issues related to young adult cognitive development re-
search.

PSYCHOMETRIC CONSIDERATIONS

The .psychometric qualities of the instruments used to assess the models of
young adult cognitive development form the foundation on which the models are
refined and built . Without a careful consideration of the psychometric issues, the
validity of the models may never be adequately established. The following con-
tent areas are discussed in this section:
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1. Unit of analysis
2. Scales of measurement (quantitative vs qualitative)
3. Scoring methods
4. Measurement task (preference, production)
5. Natural versus optimal conditions for assessment.

Unit of Analysis

What is the unit of analysis? The models in this book have used a variety
of units of analysis. The units of analysis have included specific skills (Fischer),
categorization of subsets of a process (Basseches), endorsement of stage proto-
typic responses (Rest), qualitative differences in responses (Arlin), qualitative
differences in subsections of protocols (Kitchener), and an entire body of writ-
ing including notes and published work (Gruber). The unit of analysis should
be consistent with the theoretical coherence of the model, the assumption of con-
tinuity/discontinuity, and assumptions regarding quantitative versus qualitative
scaling.

The unit of analysis can become a source of error in interpreting data if it
has been defined in a manner which is inconsistent with the theoretical coher-
ence of the model. For example, if the model is descriptive of an entire sequence
of thought, such as dialectical reasoning, then the entire response should be evalu-
ated as a whole rather than broken down into subcategories. Breaking the unit
of analysis into subcategories rather than using the whole response leads to tenu-
ous interpretations within the context of the theory because it is the gestalt of
the response that forms the qualitative aspect of the process.

In some cases, other units of analysis may also be of value, even though they
may not be theoretically consistent. A good example is the use of the P-score
in the-moral reasoning research. The P-score has been used to show the percent
of principled stage usage in cross-sectional and longitudinal research. This type
of data allows inferences to be made about stage change and sequential
progression.

Scales of Measurement

The type of scaling chosen to measure cognitive development should follow
directly from the assumptions about the unit of analysis and nature of the data
(i.e., quantitative versus qualitative). Two types of scaling, nominal and ordi-
nal, warrant consideration in assessing young adult cognitive development. The
use of nominal categories in a Guttman-type scale is a conservative approach to
demonstrating the sequencing and hierarchical arrangement of stages. It is as-
sumed that the cognitive processes can be defined precisely and discretely in order
to develop a Guttman-type scale. Fischer (this volume) uses highly specific skills
with Guttman-type scaling to demonstrate discontinuities, sequencing, and hi-
erarchical arrangement.
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Models that have multifaceted stage descriptions may sacrifice precision in
terms of scaling for richness in terms of the complexity of the subject's response.
It has been a common practice to treat multifaceted data as if the scales were
at least ordinal. The ordinal data can be used to demonstrate sequencing and the
hierarchical arrangment of the model. For example, Davison et al.'s (1980) un-
folding model for analyzing predominate and adjacent stage usage is one tech-
nique for demonstrating the hierarchical arrangement and sequencing of com-
plex stage data derived from ordinal scales.

The Guttman-type scale, however, offers greater precision and certainty
about the sequencing and hierarchical arrangement of the stages. On the other
hand, it is very difficult to find cognitive reasoning models than can be defined
so the Guttman-type scales can be used. The ordinal scaling offers more flexi-
bility for obtaining and analyzing data on complex models while sacrificing some
degree of certainty about the sequencing and arrangement because of the in-
dividual differences and measurement error that exist when assessing multifaceted
stage phenomena.

Scoring Methods

In addition to identifying the unit of analysis and appropriate scaling proce-
dures, the researcher must decide how to represent the responses for analysis
purposes. The scoring method has a direct impact on the inferences regarding
stage or level. To date, the methods which have been used include the highest
stage response, the model stage response, the mean level of stage usage, the per-
centage of highest stage exhibited, the use of cutting scores, strong scalograms
procedures, and nominal-descriptive methods (Mines, 1982).

These methods all have merits and limitations. Using the highest stage re-
sponse or percentage of highest stage utilized is acceptable when a stage can be
clearly exhibited and the subject's motivation to produce the highest stage can
be assured. Cognitive stage acquisition may be uneven or vary by content do-
main, thus, the use of the highest responses or percentage of highest stage may
lead to interpretation problems if a subject's motivation to perform is not op-
timal or if the highest stage is interpreted as typical rather than maximal func-
tioning.

The use of the mean or the mode underestimates the highest stage or level
and assumes that the scaling meets the criteria for continuity and quantifiabil-
ity. The mean eliminates the stage or level variance, resulting in a conservative
estimate of stage functioning. The use of the mean or mode obscures decalage
problems across test items, as well as motivation to produce on a given item.
Complex cognitive stage models will not be adequately represented by a mean
or a modal score.

The ogive rules of cumulative distribution have not been applied to the
models discussed in this book, although Loevinger (1976) used ogive rules with
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her model. The ogive rules use the distribution of responses rather than the mean,
median, or mode. The ogive rules take the distribution of scores into account
and yet represent the distribution of scores with a single stage that does not con-
vey the stage or level variance exhibited in the assessment. The ogive rules give
a picture of stage usage that is higher than the typical performance, but lower
than the optimal performance (Davison et al., 1980).

Fischer, Hand, and Russell (1984) suggested that the data reduction prob-
lem could be minimized through the use of a strong scalogram analysis. This
procedure specifies a skill or task that a young adult at a higher cognitive stage
or level should be able to demonstrate and a young adult at a lower level should
not be able to demonstrate. A separate task is designed for each level. This
eliminates many of the scoring method problems described previously as the
criterion for acquisition as defined in a yes/no dichotomy. It also eliminates the
problem of using one task or test to describe the entire range of a cognitive de-
velopment model. This approach is appropriate for investigating specifically de-
fined skills. It would be difficult to use it on a global reasoning process model
without redefining the stages in terms of specific skills.

The selection 'of a scoring method is directly related to the phase of research
a model is in, as well as the specific purpose of a given study. The simple versus
complex stage assumptions of the model have direct bearing on the scoring
method. Simple stage models are amenable to Guttman-type representations.
Complex models can be represented as a mean, percentage of stage usage, or
ogive rules depending on what the researcher is interested in (e.g., a conserva-
tive estimate of functioning, optimal functioning). If the researcher is interested
in investigating exceptional cognitive development, then a process description
is sufficient as a score would be meaningless. The scoring method should be
selected to represent the phenomena of interest as accurately as possible.

Measurement Task Differences

Rest (1979c) discussed the differences between production and recognition
tasks. Production tasks (e.g., reflective judgment interview, dialectical reason-
ing interview) are designed so the subject must produce the stage or level reason-
ing. They give a conservative estimate of level of functioning and are limited
by the young adult's motivation to perform at his/her highest level. If the sub-
ject is fatigued or not motivated to do well, a production task will more frequently
underestimate the young adult's cognitive development level. The recognition
task allows the subject to mark a prototypic response that most closely agrees
with his/her point of view on the issue (e.g., Defining Issues Test). Rest (1979c)
noted that the subject can recognize or understand higher stage responses before
he/she is capable of producing the response. The recognition task provides data
that is a liberal estimate of the subject's functioning.

Fischer (this volume) suggested that the type of measurement task (verbal
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response, written response, object manipulation), familiarity with the task, and
length of the task affects the subject's response. For example, in the Mines (1980)
study, mathematics and psychology/sociology students were compared on the
Reflective Judgment Interview (RJI) (see Kitchener, this book). The mathematics
students had higher academic ability scores than the psychology/sociology stu-
dents. After statistically controlling for the academic ability, the psychology/
sociology students scored significantly higher on reflective judgment. One in-
terpretation was the psychology/sociology students were further advanced on the
Reflective Judgment model than one would predict, based on their academic abil-
ity. An alternative explanation was that RJI elicits a verbal response, requiring
a subject to think out loud in a complex manner about an ill-structured problem.
It was informally observed that the psychology/sociology students had better ver-
bal communication skills than the mathematics students. The results, therefore,
could have been an artifact of verbal facility. It is possible that the outcome may
have been different if the student was able to write a response or if the student
were given adequate time to research the problem and present a response.

Task familiarity contributes to variation in subject performance (Fischer, this
volume). On any of the cognitive models on which a subject is asked to respond
to an unfamiliar question or task, the subject may not perform as well as she/he
is capable of because of information deficits, memory capacity, skill deficits, or
performance anxiety. None of these may have a developmental stage or level ba-
sis to them. The usual interpretation would be that subject A was performing
at a given developmental level, when other factors may be operating.

The length of the task, in terms of the response required or latency of re-
sponse allowed, has a direct effect on the richness of the response. The models
presented in this book address complex thinking processes; allowing fifteen
minutes to an hour to respond to the task may not allow the subject an adequate
time frame or response length to exhibit a complex thinking process. How many
times in one's professional capacity does one have only one hour to analyze,
evaluate, and present a synthesis on a complex or ill-structured problem? Thus,
the attentuated time or format may hinder the subject's ability to respond in a
manner comparable to the upper levels of the model.

In order to establish the upper limits of these models, it would be interest-
ing to vary the test formats and time frames. Gruber's (see Chapter 7, this book)
intensive case study approach is an example of one techinque that does allow the
upper ends to be examined.

Natural versus Optimal Test Conditions

Fischer (this book) addressed the problem of task familiarity and the recog-
nition versus production problem from the standpoint of natural versus optimal
conditions. Under natural conditions , the subject is given a task or problem with-
out any practice allowed or instruction as to what type of response is expected.
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Under optimal conditions, the subject is first given the task and then instructed
as to the better procedure for working on the task or problem and then retested.
Then if the subject performs at a lower stage or level, it can be concluded with
greater certainty that the performance was not an artifact of the assessment proc-
ess. In fact, Fischer has compelling data on arithmetic skills, in which he is able
to demonstrate performance differences due to natural versus optimal environ-
ments. The majority of the data reported in this book was obtained under natu-
ral conditions, in which the subjects did not necessarily have prior information
concerning the processes involved, the nature of the problem, or the task expec-
tations. Thus, the results may be underestimates of the performance levels of the
samples.

Summary

The models in this book have defined the unit of analysis in a variety of
ways. In certain cases (e.g., dialectical reasoning, reflective judgment) the unit
has been defined as a paragraph or a statement when the actual theoretical
description includes the entire thought process used in thinking about a problem.
Using smaller thought units is a questionable strategy because the raters must
infer the smaller unit is related to a more complex process, thus, increasing the
potential for error. This type of rater error can be minimized by articulating the
decision rules for scoring smaller thought units and demonstrating the thought
units' relationship to the entire thought sequence. Gruber's (this book) "evolv-
ing systems" approach takes entire lines of reasoning as the unit of analysis, thus
avoiding the problem of defining the unit of analysis in a manner inconsistent
with a model's theoretical assumptions. In looking at specific skills, Fischer (this
book) also has defined the unit of analysis in a manner which is observable,
descriptive, and replicable.

The quantitative/qualitative scale of measurement issue is directly related to
the demonstration of the hierarchical arrangement of the stages or levels. Fu-
ture research will need to define the levels with sufficient precision to allow
qualitative scales to be derived in order to minimize other sources of measure-
ment error.

The scoring procedures and the task requirements used to represent and as-
sess the models should follow directly 'from the model's description of the proc-
ess. Creativity and innovation may be needed to find ways to adequately sam-
ple complex reasoning processes. For example, Gruber's methodology has
promise in this regard.

Finally, the optimal versus natural testing conditions issue has a direct bear-
ing on the validation of the model. Each approach provides a different view of
a model and the incidence of different stages in the sample. Another way of con-
sidering the use of optimal or natural conditions relates to whether one is in-
terested in the best performance a subject is capable of or an estimate of how
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a subject might perform in naturally occurring situations. Continued research on
the models in this volume should consider the use of both optimal and natural
methodologies as a means of extending our understanding of the young adult cog-
nitive processes.

CONCLUSIONS

The study of young adult cognitive development is still in its infancy. On
the theoretical level, the models and techniques presented in this volume repre-
sent a variety of cognitive skills and processes. The array of skills and processes
offers a richness to the study and understanding of young adult cognitive develop-
ment that has been related to the Piagetian perspective , yet has gone beyond it.

The state of the art on the empirical level indicates that within the traditional
paradigm , the majority of research is still in the descriptive , cross-sectional phase.
The moral reasoning and reflective judgment research have longitudinal data as
well. Gruber and Fischer have challenged researchers within the traditional par-
adigm to reconsider the assumption of linear development. Fischer provides
microsequence data on discontinuities across domains as one view . Gruber
presents a challenge to consider multiple lines of development interacting with
a variety of environments as another view.

Psychometrically , the young adult cognitive development researchers should
re-examine the assumptions about the unit of analysis , methods of representing
the data , and the statistical treatment of the data derived from nominal scales.
The line of work (Fischer) on optimal versus natural environments , and task
familiarity provides a direct method of eliminating error due to the absence of
task familiarity or knowledge.

The ecological validity of the models needs to be investigated . Ultimately,
the important question that influences all of our lives is how adults think about
complex problems such as nuclear war, relationships , careers , and so on . Without
ecological validity , we may end up fiddling while Rome burns . Psychology is
replete with examples of research exhibiting strong internal validity while study-
ing trivial phenomena . We need to work to insure that this criticism will not be
made of the young adult cognitive development research.

The work on the models presented in this book has moved beyond the purely
speculative or theoretical phase. In order for the models in this book to be seri-
ously considered in developmental psychology , however , the researchers must
attend as much to the empirical validation as they have attended to theory building
because the data base on most of the models is limited . The Piagetian tradition
provided the foundation for the work presented in this book. The post -Piagetian
research is well underway , but with a great deal to be done before we can an-
swer Gruber 's question , "Which way is up? " (Gruber , this volume).
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