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ABSTRACT

THE UTILITY OF THE INTERACTION OF APTITUDE WITH

INSTRUCTIONAL SUPPORT IN TRAINING

by

Ellen Marie Nhitener

Cronbach and Gleser's suggestion that performance could be

increased if organizations adapted their training treatments to

match individuals' knowledge, skill or ability levels rests on the

hypothesis that aptitudes interact with treatments to influence

performance. This assumption is tested in two ways. First, a meta-

analysis of education studies yielded results that were consistent

with this hypothesis for the interaction of ability and

instructional support treatments. Second, a study assessed the

effect on learning for 118 subjects of the interaction of cognitive

ability and instructional support treatments in training for tax

preparation. This interaction was statistically significant

(standardized regression coefficient - .19, p-.043). In addition,

the nature of the interaction was ordinal such that while all

individuals performed better in the high rather than low

instructional support treatment, those with high ability enhanced

their performance even more than those with low ability. Future

researchers need to investigate the influence of different types of

instructional support and abilities, study the effect of

interactions on job performance and estimate the utility of

developing programs that adapt to individuals' aptitudes.
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CHAPTER 1: INTRODUCTION

PW

Demographic and employment security changes in today's labor

force have the potential to influence industry's selection and

training methods in the long run. Roger D. Semerad, U.S. Assistant

Secretary of Labor for Employment and Training, described the major

demographic changes that are expected to influence the labor market

in the next 15 years (Semerad, 1987). An imbalance in the demand

and supply for labor is predicted. By the year 2000 demand for

white collar, professional and technical workers will have increased

while demand for skilled and unskilled production workers will have

decreased. The labor supply, however, will be seriously inadequate

to meet this type of demand, primarily because of an overall decline

in the birth rate. Since fewer individuals are being born, there

will be fewer individuals available for the work force.

Growth in the size of the labor force has already slowed and

will continue to decrease. The work force will be older and perhaps

more reliable and less adaptable to the rapid changes in the

economy. In addition, because of the relatively higher birth rate

in disadvantaged households, it is projected that more workers may

be functionally illiterate, at the same time that businesses are

eliminating positions that these workers can hold. Whilethe
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standard for workplace literacy is currently a 9th grade education;

the standard for 2000 is expected to be two years of college. The

Department of Labor is projecting, therefore, that there will be a

shortage of professional/technical workers and a surplus of

unskilled/low skilled workers.

Thus, businesses with a demand for highly skilled workers may

face a shrinking applicant pool. These businesses may be forced

into hiring large numbers of workers with a variety of skills and

aptitudes who will need extensive training or retraining provided by

the organization. The type of training individuals need in order to

perform their jobs successfully will depend on the knowledge, skills

and abilities or, more generally, on the aptitudes these individuals

possess.

Not only will organizations face large applicant pools that

need specialized or differential treatment, they may also face large

pools of unskilled/low skilled workers already employed with their

companies who need retraining. This pool of employees will be

generated because unions have been negotiating job or employment

security clauses into their contracts, protecting workers' jobs

after plant closings and preventing layoffs (Schlesinger, 1987;

“UAW's Bieber," 1987). These workers may also possess inadequate

skills or preparation for the new jobs in which they will be placed.

Organizations will need to treat (i.e., train or reassign) these

workers in different ways depending on their aptitudes.

Organizations need to plan to deal with the effects of these

changes. Semerad points out that “the nation has almost no choice
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but to work with the people who will be available, some of whom are

now ill-prepared for the workforce of 2000. None of the transitions

will take place by chance. They will require the most sophisticated

strategic planning and resolute implementation to educate, train,

retrain, and more important, to instill hope and the necessary work

ethic” (1987, p. 40).

These demographic and employment changes suggest that

organizations will need to provide different treatments for

different workers. Indeed, it makes common sense to treat workers

differently in industrial training when they possess a variety of

aptitudes, just as people with different aptitudes and skills are

treated differently in sports training or education.

Despite the sensibleness of this suggestion, it has rarely been

put into practice (Cronbach and Gleser, 1965). In the past,

organizations have developed selection and training programs

assuming what Cronbach and Gleser refer to as fixed-treatment

conditions in which '...the treatment is specified §_p;1211, without

regard to information from the particular persons tested” (1965, p.

29). Individuals are selected on the basis of some information

about their aptitudes and then experience the same treatment (i.e.,

training program or job assignment) without regard for their

different knowledge, skill or ability levels.

Such practices ignore several critical issues which suggest

that a continued reliance on fixed treatment is inappropriate.

First, the goal of maximizing the benefit to individuals which

occurs when assignment to treatments is made on the basis of
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individuals' aptitudes is not incompatible with industry's goal of

institutional benefit. GeneralIy, all other things being equal,

when individuals' job performance increases, the organization

benefits; indeed management always seems to be searching for

techniques such as goal setting, merit pay, or piece rate pay to

increase workers' performance levels. Adapting treatments to

workers' aptitudes, perhaps through different job assignments,

modified job characteristics or different training techniques,

provides another viable way to increase individual performance

levels and, ultimately, to benefit the organization.

Second, the practices based on fixed treatment assumptions fail

to take into account the fact that there is a great deal of variance

in performance among those who are identified as successful

employees. As Cronbach and Gleser (1965) point out, the focus on

satisfactoriness of performance in evaluating the utility of

selection (e.g., H. C. Taylor and Russell, 1939) has failed to

recognize that there may be wide differences in quality of service

among those individuals who are counted as successful (as hits). If

the variance of performance among selected individuals is great,

then the benefit to the organization or utility may be further

enhanced by reducing the variance and raising the performance of

employees through adapting treatments to the aptitudes of

individuals.

Third, many organizations already have to hire a large

proportion of their applicants. As the model proposed by H. C.

Taylor and Russell (1939) indicates, a high selection ratio (the
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proportion of employees hired from the applicant pool) reduces the

success ratio (that proportion of selected individuals who

subsequently perform satisfactorily) for any test with even some

predictive value. These organizations with high selection ratios

may be able to increase their success ratios by testing their

applicants and using the test results to adapt their treatments to

fit applicants' aptitudes. In addition, organizations facing high

selection ratios may be incurring high selection costs with little

performance benefit. The testing cost/performance benefit ratio

could be reduced if organizations could lower their selection ratios

to the optimum (.50) suggested by Brogden (1949). One way

organizations could lower their selection ratios is by increasing

recruiting efforts to generate more applicants. They could then be

more selective in their hiring, reducing the selection ratio.

However, because of labor market conditions or economic conditions,

many organizations cannot affect significant change on their

selection ratios or subsequent mean performance levels. When this

is the case, organizations may choose to place new employees in

different treatments designed to fit their special skills and needs,

and ultimately, to provide greater benefits for future performance

on the job.

The suggestion that individuals should be assigned to

treatments on the basis of their aptitudes which are defined broadly

as “any characteristic of a person that forecasts his [or her]

probability of success under a given treatment" (Cronbach & Snow,

1977, p. 6) is what Cronbach and Gleser defined adaptive-treatment.
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"In adaptive treatment,...the choice of... [employee]... and choice

of treatment are both made in the light of test data....Speaking

generally, the aim of adaptive treatment is to choose the treatment

for an accepted person in order to fit his aptitudes as well as

possible..." (p. 29). Cronbach and Gleser argued that such

adaptation may have greater value than has previously been assumed.

They indicated that benefit to the organization will be increased

through enhancing individuals' job performance by offering different

treatments which are varied through matching the aptitudes of tested

and selected individuals. [Details of Cronbach and Gleser's (1965)

theories and arguments are given in Appendix A.]

However, if adaptive treatment is going to benefit the

organization, there must be an interaction between individuals'

aptitudes and the treatment that they experience. For example, high

ability individuals may be able to perform a job successfully

through on-the-job training; whereas, individuals with relatively

low ability may not perform the job successfully until they have

also had some classroom training.

Such an aptitude by treatment interaction (ATI) has been

studied and applied extensively in education (Cronbach & Snow, 1977)

because education's primary frame of reference is to maximize the

benefit for the individual. ATIs have been studied with the goal of

finding instructional treatments that will bring the greatest

performance (i.e., learning) for each individual. In industry,

however, ATIs have not been studied to the same extent because

industry's frame of reference is essentially reversed. Where
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education has focused on the benefit or performance gain for the

individual, industry has focused on the benefit to the institution

with relatively less concern for the individual's development.

Industrial organizations tried to get the most out of people given a

treatment designed to maximize the performance of the average

person. If non-average individuals did not perform sufficiently

well given that treatment, then they were terminated and the

treatment was tried on new individuals.

However, as discussed above, individual benefits certainly are

not incompatible with institutional benefits. Individuals and

institutions both benefit under adaptive treatment if two conditions

hold. First, individuals' aptitudes and different treatments must

interact such that one treatment enhances performance for low

aptitude individuals and another treatment enhances performance for

high aptitude individuals. Individuals can reap the benefits

associated with being able to perform their jobs more successfully

(e.g., increased compensation, promotion and other rewards). The

institution benefits if the mean performance of their workers

increases. Second, the value of the performance increase to the

organization must exceed the costs of providing different

treatments. The utility of organizational programs is reflected in

the balance of benefits to costs. Increased performance must lead

to greater productivity or decreased costs that outweigh the costs

of getting that increased performance.

In summary, fixed treatment has been the standard paradigm in

determining the benefit or utility of personnel programs, and
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particularly of selection. However, for the reasons noted above,

fixed treatment assumptions may be inadequate to deal with the

changing conditions. Industry needs to increase consideration and

investigation of the utility of adapting treatments to individuals'

aptitudes. Where the focus on institutional benefit has been the

excuse for failing to consider individual benefit in the past, it

has now become the driving force to seek how to increase individual

benefit or performance and institutional benefit.

This research project investigates several aspects of

adapting a training program to individuals' aptitudes. The

investigation focuses on the two issues described above--

ascertaining whether there is an ATI and estimating the balance of

costs to benefits.

The utility of adaptive treatment within the industrial setting

is developed and investigated in this research project in the

following manner. Because most of the empirical work on adaptive

treatments or ATI has been conducted in educational settings, the

educational literature is reviewed for evidence of the nature and

strength of ATIs (Chapter 2). Even advocates of ATIs such as

Cronbach and Snow (1977) have admitted that the evidence is weak.

This lack of support for ATIs, may be due to inadequate tests of the

model. However, meta-analysis, a quantitative approach to

summarizing empirical results and correcting for statistical

artifacts that weaken results, can be combined with a critical

literature review to evaluate the strength and nature of ATIs in the

educational context. In Chapter 3, the sparse literature that
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investigates adaptive treatment or ATIs in training settings is

reviewed. Several reviewers of the training literature have called

for more research on ATIs or adaptive treatment (e.g., Baldwin 6

Ford, 1988; Goldstein, 1980; Wexley, 1984); however, few studies

have directly tested their effect. Rather, a number of studies have

indirectly tested aspects of ATI by assessing the use of aptitudes

as predictors of training success. Finally, a few studies have

tested aptitude-treatment interactions in military settings. These

studies, as well as findings from education, provide insight into

how training might be adapted in industry. In Chapter 4, the

procedures followed in the current project are described. The

results of the current investigation are given in Chapter 5 and are

discussed in Chapter 6.

The utility of adaptive treatment in industry rests on whether

aptitudes and treatments interact in determining performance. This

research project attempts to assess that utility in one situation by

determining the strength of an ATI and by estimating the benefits

and costs of different treatment strategies. The contribution of

this line of research may be to enhance the productivity of workers,

to increase consideration of the individual employee and to evaluate

the linkage between the selection and training personnel functions.



CHAPTER 2:

A.META2ANALYTIC REVIEW OF THE EFFECT OF THE

INTERACTION BETWEEN ABILITY AND INSTRUCTIONAL

DESIGN ON EDUCATIONAL ACHIEVEMENT

Educators have identified meeting individual learners' needs as

a major goal and have focused on individualized instruction as a

primary means to accomplish that goal (Carrier & McNergney, 1979).

Individualized instruction relies on the theory that ATIs exist,

that is, that learning is not simply a function of learners'

aptitudes or of educational treatments, but of both interacting to

influence learning. Aptitudes and treatments interact in two ways

which may influence how instruction is adapted to individual

learners' needs.

The first type of ATI, a disordinal interaction, as shown in

Figure 1, indicates that one treatment yields high achievement for

individuals at one end of the aptitude continuum whereas a different

treatment yields high achievement for individuals at the other end.

Achievement would be maximized, then, if the individuals at each end

of the aptitude continuum receive different instructional

treatments. The second type of ATI, an “ordinal" interaction, shown

in Figure 2, indicates that one treatment is better than another

treatment regardless of aptitude, but the magnitude of the

difference varies at different aptitude levels. If the treatment

that consistently yields higher achievement is more expensive than

the other treatment, then the more expensive treatment would be used

10
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Treatment 1

OUTCOME

Treatment 2  
Low l-lgh

APTITUDE

Figure 1. Graph of a Oisordinal Interaction.

Treatment 1

/
Treatment 2

OUTCOME

 
 

Low High

APTITUDE

Figure 2. Graph of an Ordinal Interaction.
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only for those individuals who benefit from it the most. Those

individuals who achieve at approximately the same level regardless

of treatment would experience the less expensive instructional

treatment.

Although there is agreement that learners' needs should be met,

there has been an active debate over the existence and practicality

of ATIs. Researchers who argue against ATIs focus on either one of

two issues. First, some argue that the empirical evidence is

inconsistent because ATIs probably do not exist (Bracht, 1970).

Second, others concede that ATIs exist, but argue that designing

different treatments for different individuals is impractical or

inappropriate (Gehlbach, 1979). On the other hand, advocates of

ATIs discount the relatively unsupportive empirical research for not

being sophisticated or theoretically sound (e.g., Berliner & Cahen,

1973; Cronbach & Snow, 1977; Snow & Lehman, 1984). These arguments

are explained in more detail below.

Underlying these arguments are the critical questions regarding

the existence and strength of ATI effects. Individual studies

testing the existence of ATIs have contained methodological and

conceptual difficulties that inhibit interpretation of the studies

individually and of reviews of collections of the studies (Cronbach

& Snow, 1977). Kulik (1981) suggested that some of these

difficulties may be overcome through the use of meta-analytic

techniques of reviewing related groups of ATI studies. For example,

meta-analysis procedures devised by Hunter 6 Schmidt (Hunter,

Schmidt & Jackson, 1982) can statistically correct for some
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methodological problems such as insufficient sample sizes and error

of measurement. In addition, focusing a meta-analysis on a specific

subset of ATI studies can control for some of the conceptual

difficulties. Meta-analysis, as a method of quantitatively

summarizing a body of literature, can therefore be used to estimate

the strength of an ATI effect.

The purpose of this review is to use meta-analytic procedures

to test for the presence and magnitude of an ATI effect, in which

the aptitude construct is ability, the treatments are a form of

instructional method, and the outcome construct is achievement. In

addition, to place this hypothesis in context, this review will

include some of the theoretical and empirical arguments, as well as

methodological difficulties related to the ATI paradigm.

WW

Three perspectives, common sense, science, and research

methodology, have provided the foundation on which the aptitude-

treatment interaction paradigm has been built. First, common sense

has identified the basic elements and relationships of ATI which are

rooted in the truism that different people respond differently in

different situations (Solomon, 1980). As Ragsdale (1980) noted:

“it is certainly intuitively appealing that there should be

'different strokes for different folks' in instruction as well as in

golf and tennis“ (p. 44). Thus, ATI constitutes a specific

application of this truism in which abilities or aptitudes

differentiate among people, instructional methods characterize the

different situations, and measures of learning or achievement
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constitute the responses. Intuition or common sense suggests that

people of different abilities will achieve or learn different

amounts under different instructional methods.

This common sense motion has motivated a number of researchers

to be more scientific and theory-based in their attempts to build

and refine the ATI paradigm. Some ATI theories have been built on

general person-environment interaction theories that have been

refined in other psychological disciplines. For example, in

personality theory, Lewin (1935) proposed that the interaction

between the person and the environment influenced behavior through

subjective evaluations or perceptions of the environment.

Similarly, in ATI research, Snow (1978) proposed that ”individual

differences in performance on ability tests and learning tasks are

manifestations of cognitive processes common to each" (p. 227).

Snow suggests that individuals will achieve more when the learning

method matches or capitalizes on the cognitive processes underlying

abilities and will achieve less when the learning method requires

use of cognitive processes that are weak or absent.

Second, ATI research has also been linked with scientific

theories or models of instruction. For example, Salomon (1972)

identified a major function of ATI research as helping '...to

develop better explanatory principles concerning the nature of

instruction" (p. 328). He also contributed to this end by proposing

that there are three complementary models of how achievement is

enhanced by designing instruction for the individual. These models

suggest three different, though not necessarily competing,
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explanations for why different instructional treatments might yield

different performance levels for different people. The first model,

thg_1gne11§1_§pp;9§gh, involves treatments that compensate for

individuals' learning deficiencies, particularly insufficient

information. This model is based on the assumption that individuals

will not be able to progress in their learning until they have

mastered some important background information. Individuals in

remedial programs receive extra instruction in the background

information that other individuals already know. The second model,

thg_ggmpgn§§§gry_§ppxg§gh, involves treatments that are designed to

provide instructional support for learners who cannot provide it for

themselves. For example, highly structured learning programs

provide organization and support for poor learners; whereas, good

learners can provide this organization and support for themselves

and can even be inhibited in their learning by such programs. The

last model, thg_p;g£g1gn§1§1_§pp;2§gh, is similar to Snow's (1978)

theory in that it suggests that treatments can be designed to

capitalize on what the student already knows or is capable of doing.

Treatments that match the learner's preferred learning style or

information processing strategy will lead to better performance.

Third, testing such theories as Salomon's or Snow's requires a

focus on research methodology assessing interactions of persons and

environments. Traditionally social science research has

concentrated on the main effects of person or environment (Cronbach,

1957; Solomon, 1980); however, relatively recent changes in emphasis

in research design and methodology have focused more directly on
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interactions. Cronbach (1957) is generally credited with being the

first to challenge researchers to change their research strategies

to test the joint effects of persons and environments (Hunt, 1975).

In addition he suggested the aptitude-treatment interaction paradigm

as an appropriate replacement strategy. He proposed ATI as a means

to use the best of the two dominant research perspectives,

experimentalism and correlationism, which utilized competing methods

to attain the same goal of increasing average performance. As

Cronbach pointed out:

The program of applied experimental psychology is to

modify treatments so as to obtain the highest average

performance when all persons are treated alike-~a search,

that is, for the "one best way.” The program of applied

correlational psychology is to raise average performance

by treating persons differently--different job

assignments, different therapies, different disciplinary

methods. The correlationist is utterly antagonistic to a

doctrine of "the one best way...” (p. 678).

He based his recommendation of ATI on evolutionary theory noting

that “if for each environment there is a best organism, for every

organism there is a best environment” (p. 679). Using experimental

and correlational methods together and considering treatments and

persons simultaneously, researchers could then identify the best

"environment" for each “organism.“ Cronbach did not detail a

theoretical position as much as he proposed a research strategy.

The result of this is that investigators have responded to his

challenge by studying a number of ATIs in diverse areas, such as

social behavior and drugs and therapy as well as education

(Cronbach, 1975).
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Some researchers have generally accepted the idea that ATIs

exist, but question whether the ATI paradigm can be applied to a

theory of instruction. They base their challenges on two arguments.

The first argument is that ATIs have limited practical scope because

they may affect only a small number of individuals for only a short

period of time. Millman (1974) argued that teaching should not be

adapted to student characteristics because such adaptation only

benefits a few individuals. He pointed out that in a disordinal

interaction, ATIs only apply to a few cases at the extremes of the

normal distribution of aptitudes. However, the vast majority of

cases are in the middle where there are small differences between

the outcomes of the different treatments. It could be impractical

to adapt treatments to students since so few might benefit. In

addition, since aptitudes change over the course of a treatment,

assignment based on an ATI may only be valid for a limited period of

time (Burns, 1980). In this case, aptitudes would have to be re-

measured periodically and individuals would have to be reassigned to

a different treatment if their aptitudes had changed. This requires

a great deal of organization and precision that may be difficult or

impractical to attain. Both of these issues, the small number of

beneficiaries and the dynamic nature of aptitudes, imply that the

cost of adapting instructional treatments to individuals may

outweigh the potential benefits.

The second argument against applying ATIs to instruction

focuses on undesirable side effects of adapting treatments to meet
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individual needs. One undesirable side effect would be that

students could become overly dependent and expect environments or

situations to change in order to meet their individual needs.

Merrill (1975) proposed that the responsibility of adaptation should

be on the student, not on the environment or institution. He felt

students should select an educational environment and learn to adapt

to the situation since most environments outside of school will not

adapt to meet the individuals' needs. A second undesirable side

effect might be that students become categorized and labelled. Hunt

(1975) pointed out that some educators fear that if treatments are

differentiated according to aptitudes that this could lead to labels

which acquire a value judgment. For example, persons with X level

of Aptitude A who encounter Treatment T1 are considered better than

those with Y level who get T2. These undesirable side effects of an

ATI-based program may be serious enough to discount other, more

positive outcomes.

These arguments suggest the need for two lines of research.

First, research studies need to ascertain whether ATIs exist and to

estimate the strength of the interaction effect. Second, as

Cronbach and Snow (1977) also noted, the outcomes of programs based

on ATIs need to be evaluated for their practical value, contribution

to instruction and/or costs and benefits. Since Cronbach's (1957)

paper a large number of studies have focused on the first goal of

determining the existence of an interaction effect, but virtually

none have pursued the second.
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Several reviewers have collected and summarized the research

evidence that has accumulated on ATI. Most of them have concluded

that the research has tended to yield conflicting or nonsupportive

results. One of the first to summarize the ATI literature was

Bracht (1970) who systematically analyzed 90 ATI studies and found

only 5 provided evidence of a disordinal interaction. The other 85

indicated either no interaction or ordinal interactions (which he

considered to have no practical value). Based on this evidence he

concluded: "Although there is an increasing interest in the topic

of ATI among educational psychologists, very little empirical

evidence has been provided to support the concept” (p. 627).

Other reviewers have come to somewhat similar conclusions.

Berliner and Cahen (1973) summarized ATI (what they referred to as

Trait-Treatment Interactions or TTI) research related to

instruction. Although they found somewhat greater evidence of the

TTI concept, they also pointed out that support was minimal. One

reason they found more support is that they took a less conservative

stance than Bracht as to what constituted evidence of an interaction

by considering ordinal interactions along with disordinal

interactions as evidence of TTI. They summarized their review:

In general, significant interactions are not a rare

occurrence, and interactions [both ordinal and disordinal]

have important implications for the design of instructional

treatments. Lest an overly optimistic view of the present

status of TTI research be conveyed, we hasten to point out

the many cases where hypotheses about interactions were not



20

confirmed and where findings of interaction were contrary to

the hypotheses that guided the study. In addition, most

studies of interaction have not been replicated; when

replicated, interactions have not been confirmed (pp. 84-

85).

Other reviewers have found a number of studies that indicated

significant interactions but have concluded that none of these

interactions are consistent or strong enough to be used to direct

instructional design. Cronbach and Snow (1977) reviewed a large

variety and number of ATI studies and concluded that ”no Aptitude X

Treatment interactions are so well confirmed that they can be used

directly as guides to instruction" (p. 492). In a more recent

summary, Pintrich, Cross, Kozma & McKeachie (1986) stated that ATI

research findings cannot be used with any confidence to construct

general principles of instructional design.

At best, then, the research evidence for ATIs is conflicting

and inconsistent. A number of explanations for this inconsistency

exist. The two most probable, methodological problems in the design

of ATI studies and sampling error are discussed below.

 

Many researchers are optimistic that ATIs exist and have a

contribution to make to education (e.g., Berliner & Cahen, 1973;

Cronbach & Snow, 1977). The major reason for their optimism is that

they feel that methodological problems provide alternative

explanations for the inconsistent results. For example, a typical

ATI study might use a small sample, manipulate two treatments,

subgroup on an aptitude by a median split, and disregard the impact

of error of measurement and other procedural issues. As Cronbach
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and Snow concluded after their reanalysis and summary, ”many reports

(of both positive and negative results) must be discounted because

of poor procedures" (1977, p.6).

Cronbach and Snow identified a number of such problems and

detailed what procedures are appropriate to test for ATIs and what

information should be included in reports of those studies to help

in future reviews of ATI findings. For example, they advocated the

use of multiple regression to avoid subgrouping or blocking on the

aptitude variable, often as a median split, in the use of analysis

of variance procedures. They noted that subgrouping often leads to

nonsignificant results when the full range would yield a significant

ATI. In addition, multiple regression can facilitate interpretation

of the interaction. For example, if equations are run for two

treatments separately, regressing the dependent variable on the

independent aptitude variable, then the output will consist of two

regression equations, YTl — 3T1 + lex for Treatment 1 and YT2 - 3T2

+ szx for Treatment 2 where a is the y intercept and b is the

regression weight on the aptitude variable of the slope of the

equation. The difference between the regression weights (le - sz)

gives the difference in the slopes and thus an indication of the

interaction effect. If moderated regression is used in which one

multiple regression equation of the form, y - a + blx + sz + b3XT,

is computed and the treatments are entered as dummy variables, then

the ATI effect is revealed in the regression weight on the aptitude-

treatment interaction term (b3). This regression weight would equal

the difference between the regression weights on the aptitude for
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the two treatments noted above (le - bT2 - b3). Cronbach and Snow

noted that these regression weights should be unstandardized for

comparisons across samples using the exact same set of variables.

They argued, “standard deviations of predictors and criteria

fluctuate from one sample to another, and consequently the standard

score of +1... corresponds to a different 'raw'... score in each

sample. Unstandardized weights have to be applied, in order to make

the same prediction for persons in the two samples who have

identical test performances” (p. 40).

Cronbach and Snow also called for consideration and correction

for unreliability in the measurements of aptitudes and outcomes

since unreliability in the aptitude measure can bias the nature of

the interaction and unreliability in the outcome can reduce the

probability of finding significant results. In addition, they

pointed out that sample sizes for many studies were woefully

inadequate to detect significant differences for interaction

effects. They recommended that generally a sufficient sample size

would have to include at least 100 subjects per treatment. Finally,

one of their chief concerns had to do with the appropriate use of

statistical techniques. They lamented “selective reporting of only

those effects that appear to be statistically significant and

suppression of studies with no significant result, testing of

multitudinous hypotheses in some studies, [and] calculating in terms

of the number of individuals when the actual sampling or treatment

unit was the class." (p. 58).
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For these and other reasons, single studies have not provided

definitive evidence of the existence of ATIs. This necessitates

consideration of the results of sets of studies. Rulik suggested

the use of meta-analysis to accomplish this task: 'I believe that

in the long run we will learn a great deal about ATIs from meta-

analysis. That is, to find out which treatments are most effective

for which people, we should not only look within studies..., we

should also look across collections of studies....If we use this

strategy, I think that we will overcome the shortcomings of

traditional ATI research. First, we'll get consistent results;

second we'll get stimulating results; and third, we'll get results

that we can use.“ (Kulik, 1981, p. 2).

Therefore, although empirical research and prior reviews of the

ATI literature have proved inconclusive, recent developments in

quantitative review methods or meta-analysis make it possible to

reexamine the literature. This review uses meta-analytic techniques

to look across a collection of studies that look at the effect of

the interaction of ability and supportive instructional practices on

achievement. The major intent is to test whether this particular

ATI exists and to estimate the strength of the ATI effect by looking

at the difference between the standardized regression slopes.

Method

We

Me;a;An311§1§_1n_ggneral. Meta-analysis has been used in a

number of areas in education (Johnson, Maruyama, Johnson, Nelson &

Skon, 1981; Kulik, Kulik & Cohen, 1979; Wise & Okey, 1983). Several
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meta-analytic techniques have been developed and are appropriate for

different purposes (Rosenthal, 1978). The meta-analytic procedures

described by Hunter, Schmidt & Jackson (1982) were chosen for this

review because they provide methods to aggregate effect sizes common

to ATI studies and to correct for statistical artifacts in order to

estimate true relationships.

The details of this meta-analysis technique have been described

in Hunter et a1 (1982), therefore, only the general procedures are

given here. After collection of studies and coding of data, a

sample-size weighted average effect size and confidence interval are

calculated. The residual variance or variance not explained by

sampling error is derived by subtracting the error variance from the

variance observed across the accumulated effect sizes. If the

residual variance equals zero, then sampling error explained all of

the variation in the effect sizes. Hunter et a1 (1982) also

provided corrections for statistical artifacts other than sampling

error. If sufficient information has been provided in the

collection of studies, the residual variance can also be reduced by

the variation in the studies due to error of measurement in the

dependent and independent variables and due to restriction in range.

Other statistical artifacts which can significantly affect results

cannot be corrected; these include computational and typographical

errors, measurement contamination or deficiency; and differences in

factor structures among different measures of the same constructs.

If variation still remains after correction for statistical

artifacts, then it is appropriate to search for moderators, either
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study characteristics or theoretical variables, of the relationship

under study. Potential moderator variables are investigated by

calculating and comparing effect sizes for subgroups of these

variables. If these comparisons indicate differences among the

subgroups for a variable, then that variable should be identified as

a moderator. The search for moderators theoretically continues

until the residual variance is fully explained.

Most meta-

 

analyses have accumulated nain_g££gg§§ using the techniques

described above. It is, thus, a different use of meta-analysis to

accumulate intglag;19n_gffgg§§. As discussed above, the interaction

is carried in the regression weight for the interaction term in a

multiple regression equation in which both aptitude and treatment

main effects and their interaction are entered. It would be

appropriate to accumulate this unstandardized regression coefficient

on the interaction if the aptitudes and criteria were the exact same

variables across all studies. However, these variables are somewhat

different from study to study and their values differ depending on

the unit of measurement. Thus, to compare regression weights across

studies, it is necessary to standardize the weights using the

aptitude and outcome standard deviations. Besides facilitating

comparisons, standardized regression weights also have an advantage

over unstandardized regression weights in that they provide an

estimate of the strength of the interaction effect on achievement.

As discussed above, the standardized regression weight is found

in either of two ways--as the regression weight on the interaction
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term in a moderated regression equation or as the difference between

the regression weights on the aptitude terms in the two separate

treatment equations. In the first, the standardized regression

coefficient for the interaction term is provided in the studies. In

these studies outcome has been regressed on aptitude, treatment and

the cross product or interaction of aptitude and treatment. In the

second, the standardized regression coefficient for the interaction

is calculated by subtracting the standardized regression coefficient

for aptitude in one treatment from the standardized regression

coefficient for aptitude in the other treatment. In these studies,

separate regression equations have been generated for each treatment

in which outcome has been regressed on aptitude for each treatment

separately.

Unfortunately, few studies actually report the standardized

regression weights for the interaction. However, if the studies

provide the unstandardized weight on aptitude and the standard

deviations for outcome and aptitude for each treatment, then the

standardized regression coefficients can be calculated. For each

treatment, the unstandardized regression coefficient for aptitude is

multiplied by the ratio of the standard deviations for aptitude and

criterion to calculate the standardized regression coefficient for

aptitude. Then the difference between standardized regression

coefficients for the two treatments is found to yield the

standardized regression coefficient for the interaction. (The

formulas and procedures used to calculate the statistics are

provided in detail in Appendix B).
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Meta-analysis can be used with the standardized regression

weights to estimate the weighted average regression weight, observed

variance in the regression weights, error variance and estimated

true variance in the regression weights. These estimates can be

used in the manner suggested by Hunter et al, (1982) to

statistically correct for sampling error. However, it is not

possible to make simple corrections for error of measurement. As

Cohen & Cohen (1983) noted, ”that measurement error may decrease or

increase or even change the sign of a partial relationship holds for

all our means of expressing partial relationships” (p. 407),

including unstandardized regression weights, standardized regression

weights, semi-partial correlations, and partial correlations.

The estimated standardized regression weight for an ATI is

affected by unreliability in the measures of ability, treatment, the

interaction of ability and treatment, and achievement. Cohen &

Cohen pointed out that unreliability in the dependent variable acts

only to attenuate regression weights. Corrections for unreliability

in the dependent variable, therefore, inevitably result in an

increase in the absolute value of the regression weight because

these corrections do not change the numerator and only reduce the

denominator of the formula for the “true" or corrected regression

weight. The same is true of the independent variable that is being

correlated with the dependent variable, from which other variables

are partialled. Therefore, the net effect of unreliability in

achievement outcome and in the interaction term is to increase the

regression weight. This is not the case for corrections of
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measurement in the partialled variables, aptitudes and treatments.

Unreliability in the partialled independent variables affects the

numerator and the denominator and can reduce or increase the

absolute value of the regression weight. Because of the complexity

of the relationships among the variables it is close to impossible

to estimate what error of measurement in the independent variables

will do to the standardized regression coefficient. Cohen 6 Cohen

suggested that “the best way to deal with this problem is to finesse

it entirely by using IVs [independent variables] whose reliability

is, if not perfect, at least high” (1983, p. 411).

The meta-analyst cannot ”finesse" the problem of error of

measurement by selecting variables with high reliabilities since the

reliabilities of those variables must be taken as found in the

original studies. These reliabilities can be collected, however,

even though a quantitative correction cannot be calculated. Rather,

the reliabilities can be evaluated subjectively, using Cohen and

Cohen's guidelines, as evidence of the impact of error of

measurement on the variance among effect sizes.

The use of meta-analysis in this case is limited to statistical

corrections for sampling error because the effects of error of

measurement and range restriction can not be estimated. This

limitation is not particularly unusual since other meta-analysts

(e.g., Fisher 6 Gitelson, 1983; Schmitt, Gooding, Noe & Kirsch,

1984) have also been restricted to sampling error corrections only.
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In meta-analysis data collection refers to the collection of

relevant research studies and the coding of effects and study

characteristics. For the present review, the search was restricted

to published studies. Many reviewers also collect unpublished

studies to ensure that they have obtained a representative sample of

the studies that have actually been conducted. In many instances, a

meta-analysis which relies solely on published studies can provide

biased results because published studies are generally considered to

be designed better and are more likely to have significant results

than unpublished studies. In this instance, such “publication bias"

is unlikely to be a problem since ATI studies are often published

with nonsignificant interactions because the significant main

effects are noteworthy. In addition, it is possible to assess the

influence of the exclusion of unpublished studies by calculating

Rosenthal's (1979) fail-safe number which estimates how many studies

of null results must reside in researchers' file drawers to reduce

the meta~analytic finding to nonsignificance.

The research studies were collected using several sources.

First, the literature search was initiated by collecting studies

which had been published between 1978, the year after the

publication of Cronbach and Snow's handbook on ATI, and 1986,

inclusively, and were identified in the §g§1§1_§§1gngg_§rrgrign

Indgr as having Cronbach and Snow in its reference list. Second,

studies were identified by searching the Edgggrign_lnggx and Cgrrgnr

Indgr_rg_1ogrn§1§_in_fidng§rign under several headings, including
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Aptitude Tests, Aptitudes and Aptitude-Treatment Interaction.

Third, the reference sections of all the collected empirical studies

and of related theoretical articles were examined for omitted

studies.

After the studies were collected, they were evaluated more

closely for inclusion in the meta-analysis. To be included, they

had to meet several criteria. The study had to examine the effect

of the interaction of ability and instructional technique on

achievement. The measurement of ability was restricted to

demonstration of ability through achievement tests or generally

accepted ability measures. A number of studies which assessed

cognitive style and personality traits were subsequently eliminated.

The study also had to have at least two definitive treatments

(as suggested by Cronbach and Snow) in order to identify any

differential effects of the treatments on the achievement of low

versus high ability subjects. This eliminated studies in which the

first group received instruction and the second, control group only

completed measures, not encountering the instructional material at

all. This also eliminated studies in which only one ability group

experienced the treatment. In addition, the dependent variable had

to be some assessment of achievement; therefore, studies whose

dependent variables were attitudes or reactions were eliminated.

Studies were also omitted if they conducted research on a special

sample, such as learning disabled students, in order to enhance

generalizability. Lastly, studies were included only if they

partitioned variance for the aptitude, the treatment and the
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interaction. The regression weights for the interaction should have

the same variances removed (due to the main effects for aptitude and

treatment) across the studies in order to accumulate consistent and

similar statistics. This requirement eliminated studies which used

procedures which removed covariates or independent variables in

addition to the aptitude and treatment main effects.

In total, the review yielded 56 studies that tested some kind

of ability by treatment interaction. However, many of these did not

meet the criteria stated above, the most frequent reason for

exclusion from the meta-analysis being that the treatments were not

a manipulation of instructional support. Eliminating these studies

yielded 30 that assessed the relevant ATIs. Twelve of these studies

with 14 independent samples provided the statistical information

necessary for conducting the meta-analysis using standardized

regression weights. Information accumulated on these samples

included the ATI statistics given in the study, sample size, sample

description, reliabilities of measures of abilities and achievement,

and various study characteristics (suggested by Cronbach and Snow,

1977) that might moderate the result. From this information the

standardized regression weight was identified or calculated and its

standard error (where possible) was identified. In order to

maintain independence, only one regression weight per sample was

used (Bangert-Drowns, 1986). In almost all cases with multiple

independent and/or dependent variables, there was only one statistic

that met the criteria stated above. In the few instances where



32

there were several (usually because of multiple ability measures)

the measure that reflected general ability was used.

Because approximately a third of the studies did not contain

sufficient information to estimate the standardized regression

coefficient, a supplementary meta-analysis using 13 of the 30

studies was conducted assessing the incremental change in explained

variance associated with the interaction term. This incremental

change in explained variance is represented by the semi-partial

correlation which is the correlation between the outcome and the

interaction from which treatment and aptitude effects have been

removed. This meta-analysis, therefore, is also only a slight

variation from customary use as it accumulates semi-partial

correlations instead of correlations.

The benefit of this analysis is that it does not restrict

consideration just to those studies which analyzed data using

multiple regression. Studies which analyzed data using analysis of

variance in a comparable fashion could also be included. As Cohen

(1968) pointed out, R-squared associated with multiple regression

and eta-squared associated with ANOVA are identical when the same

variables are being considered, since both are interpreted as the

proportion of variance in the dependent variable accounted for by

the independent variable under consideration. This analysis yielded

13 studies: 7 studies provided the incremental change in the

squared multiple correlation associated with the interaction and 6

studies using ANOVA procedures provided eta-squared associated with

the interaction.
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Results

As shown in Table l, for the total set of 14 standardized

regression coefficients and a total sample size of 2092, the

weighted average regression coefficient was .192. This was

significantly different from zero as the confidence interval ranged

from .044 to .341 and did not include zero. However, considerable

observed variance was found across the set of studies (.018), of

which approximately 33% (.006) was due to sampling error. The

remaining variance could be due to either (a) statistical artifacts

such as unreliability or (b) moderator variables. Due to

limitations in reporting or meta-analysis methodology, it is

impossible to ascertain with any certainty which of these two

factors account for the remaining variance. However, each of these

possibilities is explored below.

As shown in Table 2, the sample size weighted incremental

change in explained variance was .03 for 13 studies with a total

sample size of 1466. A confidence interval cannot be constructed

because it is not possible to get an estimate of the error variance

across studies. This estimate cannot be obtained because, as noted

by Reppel (1982), the incremental change in explained variance is

not a test statistic.

W

As discussed above, Hunter et a1 (1982) suggested that

variation among effect sizes could be due to statistical artifacts

other than sampling error: unreliability in the independent

variable, unreliability in the criterion, restriction in range,



34

Table 1.W

Went:

Sample High Support Low Support

Study Size Beta Beta |Beta| St.error

 

Adams &

McLeod

(1979) 97 .31 .06 .25 .08

Elawar

& Corno

(1985) 336 .31 .30 .005

Greene

(1980) 165 .46 .52 .06 .05

McLeod

& Adams

(1980) 47 .60 .53 .07 .12

McLeod

& Briggs

(1980) 66 .50 .06 .44 .11

Pascarella

(1978) 248 .22 .43 .21 .06

110 .22 .55 .32 .09

Peterson

et al

(1980) 145 .23 .60 .37

146 .32 .49 .17

Ross

& Rakow

(1981) 63 .68 .41 .26 .07

Stinard &

Dolphin

(1981) 200 .08 .45 .37
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Table 1. (cont'd)

Sample High Support Low Support

 

Study Size Beta Beta |Beta| St.error

Threadgill

(1979) 126 .16 .28 .12

Winn

(1980) 122 .05 .01 .04 .09

Winn

(1981) 221 .09 .35 .25

Total 2092

Average 149 .191 .08

1 Average standardized regression coefficient weighted by sample

size. Differences are due to rounding error.



36

Table 2. WWW

Sample Change in Eta Incremental

Study Size R squared Squared Variance

 

Cicchelli

(1982) 64 .02

Gettinger

(1983) 129 .06

Janicki 6

Peterson

(1981) 117 .002

Kallison

(1986) 67 .02

Koran

& Koran

(1980) 84 .08

Kozma

(1982) 182 .01

Lehman

et a1

(1984) 160 .10

McKinney

et a1

(1983) 85 .01

Peterson

(1977) 98 .001

Peterson

(1979) 143 .02

Peterson

& Janicki

(1979) 100 .01
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Table 2 (cont'd)

 

Sample Change in Eta Incremental

Study Size R squared Squared Variance

Peterson

et a1

(1981) 93 .003

Smith

(1985) 144 .03

Total 1466 .031

Average 113

1 Average incremental variance associated with the interaction is

weighted by sample size. Differences are due to rounding error.
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computational or typographical errors, measurement contamination or

deficiency and different factor structures of measures. Meta-

analysis techniques typically can correct for unreliability and

range restriction; however, in this case, such quantitative

corrections are not feasible due to the complexity of the

relationships among the variables and/or reporting deficiencies.

The effect on the variance among effect sizes due to

unreliability cannot be corrected because the relationships among

the dependent, independent and treatment variables are too complex.

Yet a qualitative assessment of its impact is possible. The impact

of unreliability in the criterion, as noted by Cohen and Cohen

(1983), is straightforward, although not simple to estimate, as it

always serves to attenuate effect sizes.

As indicated in Table 3, the average reliability of criterion

measures (ryy) is .77 with a standard deviation of .11 and a range

from .50 to .93. The wide range and large standard deviation

suggest that much of the variability in the standardized regression

weights accumulated in the meta-analysis could be due to

unreliability in the criterion. As noted above, unreliability in

the criterion only attenuates effect sizes suggesting that the

average weighted regression weight is underestimated.

The impact of unreliability in the independent variables,

aptitude and treatments, is also too complex to estimate.

Unreliability in this case, however, may either increase or decrease

effect sizes. Cohen and Cohen (1983) suggested that the way to deal

with unreliability in such situations is to use independent
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Table 3.WW

Study . rxx

 

”)7

Adams 8 McLeod (1979) .78 .50

Cicchelli (1982) .76

Elawar 8 Corno (1985) .79 .82

Gettinger (1983) .77

Janicki 8 Peterson (1981) .87 .93

Kallison (1986) .73 .83

Koran 8 Koran (1980) .79 .75

Kozma (1982) .92

Lehman et a1 (1984) .72

McKinney et a1 (1983) .70

McLeod 8 Adams (1980) .82 .61

Pascarella (1978) .84 .75

Peterson (1977) .94 .78

Peterson (1979) .88 .51

Peterson 8 Janicki (1979) .92

Peterson et a1 (1980) .93

Peterson et a1 (1981) .87 .82

Smith (1985) .82

Stinard 8 Dolphin (1981) .92

Threadgill (1979) .72 .86



40

Table 3. (cont'd)

 

Study rxx ryy

Winn (1980) .80

Winn (1981) .88 .83

Average .84 .77

Variance .004 .013

Standard Deviation .061 .114
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variables that have perfect or at least high reliabilities.

Although they may not be high enough to dispel all threat to the

results, the reliabilities of the independent variables in these ATI

studies, treatments and aptitudes, are fairly high. The reliability

of the treatment variable can be said to be perfect or nearly

perfect since treatments are experimental variables which are

manipulated by the experimenter who has a vested interest in

preserving the integrity of the treatments (Pedhazur, 1982). In

addition, the reliability of the measures of aptitude can be said to

be fairly high since, as shown in Table 3, the average reliability

coefficient for ability was .84 with a range from .73 to .94 and a

standard deviation of .06. As with unreliability in the criterion,

the variance in the standardized regression weights accumulated for

this meta-analysis could be due, in part, to unreliability in the

measurement of aptitude.

Effect sizes are also attenuated when the ranges of variables

are restricted by the sampling procedure (Cohen 8 Cohen, 1983). The

average weighted effect size, therefore, could be an underestimate

if range restriction has occurred. In addition, range restriction

can increase the variability among the effect sizes of the

individual studies, if the sampling procedures used in different

studies result in different ranges. For example, (given a true

relationship between aptitude and learning) the effect size in a

study that assesses the relationship between aptitude and learning

for gifted students will be smaller than the effect size in a study

which uses average and gifted children. The variability in the
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estimates of the true relationship would be due to the restriction

in range on the aptitude variable.

In this case, range restriction may account for some of the

variance in effect sizes because the different samples reflect

different ranges on aptitudes. The studies in the meta-analysis

utilized samples that could be classified into three groups:

primary school students, secondary school students, and college

students. Compulsory school attendance laws require that primary

aged children attend school. This almost insures that, at the

primary school level, a wide range of aptitude levels are sampled.

However, older students are not required to attend school. For

whatever reasons, it appears that those students who leave school

when they are old enough, tend to have lower aptitude levels which

restricts the range on samples drawn from secondary schools.

Aptitude ranges are further restricted in college samples since

aptitude tests are used in selecting students to enroll in college

programs. Those students with low aptitude test scores are not even

accepted into college. Therefore, aptitude ranges may decrease as

the samples are drawn from higher educational levels.

Range restriction could also occur in the treatment

manipulations if investigators used different strengths or levels of

treatments in their experiments. All the investigators may have

manipulated amount of support given to students but they may have

used different levels of support. The variability in the strength

of treatment could also increase the variability in the effect sizes

among the studies.
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Corrections for range restriction in aptitudes and treatments

are not possible in this case since much of the necessary

information is not reported in the original studies. The evidence

suggests, however, that ranges are not severely restricted since, as

will be discussed in more detail in the next section, the average

effect size is actually larger as educational level increases,

rather than smaller as would be expected from restricted ranges.

Unreliability in the independent variables, unreliability in

the criteria, and range restriction, therefore, could account for

some of the remaining variance in effect sizes. The critical

question is whether these statistical artifacts (and the others that

can never be corrected) account for all the variance. If they do,

then all of the variance is explained and a search for moderators is

unnecessary. However, if they do not, then moderators probably

account for the remaining variance and a search for relevant

moderators is appropriate. This question cannot be easily answered,

since, in this meta-analysis, corrections were not possible for any

of the statistical artifacts besides sampling error. Thus, while we

cannot refute the possibility that all the remaining variance is due

to statistical artifacts, the evidence taken together is not so

overwhelming to preclude a search for moderators.

W

Two potential moderators were investigated and the results of

this analysis are reported in Table 4. First, ability was divided

into specific (mathematical and verbal) and general abilities to

investigate empirically Cronbach and Snow's (1977) judgment that the
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Table 4.8W

 

Study Sample Ability Measure

Adams 8 McLeod (1979) college specific-quantitative

Elawar 8 Corno (1985) elementary general

Greene (1980) elementary general

McLeod 8 Adams (1980) college specific-quantitative

McLeod 8 Briggs (1980) college specific-quantitative

Pascarella (1978) Sample 1 college specific-quantitative

Pascarella (1978) Sample 2 college specific-quantitative

Peterson et al (1980) Sample 1 high school specific-verbal

Peterson et a1 (1980) Sample 2 high school specific-verbal

Ross 8 Rakow (1981) college specific-quantitative

Stinard 8 Dolphin (1981) college specific-science

Threadgill (1979) high school specific-verbal

Winn (1980) high school general

Winn (1981) high school specific-verbal
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Table 4. (cont'd)

Number of Sample Weighted Avg. 95% Conf.

Group Studies Size Reg. Coeff. Interval

 

Education Moderator Analysis

College 7 831 .28 .12

High School

(Grades 9-12) 5 760 .20 .03

Elementary

(Grades 1-8) 2 501 .02 -.08

Ability Measure Moderator Analysis

General Ability 3 623 .03 -.11

Specific Abilities 11 1469 .26 .10

Quantitative 6 631 .26 .10

Verbal 4 638 .24 .08

Science .1 200

.44

.17

.42

.42

.40
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interaction between general aptitudes and treatments would be

stronger than between specific aptitudes and treatments. The

findings are not consistent with this hypothesis in two ways.

First, the confidence interval for general ability overlaps the

confidence interval for specific ability. Taking a very

conservative stance, this suggests that the regression weights for

general and specific ability are not significantly different from

each other. However, the weighted average regression weight for

general ability does not fall within the confidence interval for the

specific tests and the weighted average regression weight for the

specific tests does not fall within the confidence interval for the

general tests. Taking a less conservative stance, this suggests

they are significantly different from each other. Second, the

findings are inconsistent with the hypothesis because, differences

across tests were also in the wrong direction. Where Cronbach and

Snow predicted the interaction of treatment with general ability

would be greater than the interaction of treatment with specific

abilities, the opposite result was obtained.

Second, the subject pool was subgrouped by education level to

test for the impact of range restriction by looking at whether

interaction effects become weaker as subjects are older and have a

higher educational level. The findings are inconsistent with this

hypothesis in several ways. First, as indicated by the

nonoverlapping confidence intervals, the weighted average regression

weight for primary school students is significantly grillgr than the

average regression weight for college students, just opposite what
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would be predicted from range restriction. In addition, the

confidence interval for secondary school students overlaps with the

confidence intervals of both college and primary students. On the

other hand, the weighted average regression coefficient for college

students (.28) is within the confidence interval for secondary

school students, but outside the confidence interval for primary

school students. This can be interpreted as suggestive of the

possibility of an educational level by ATI interaction effect,

particularly since the middle group falls between the extremes.

Discussion

The purpose of this meta-analysis was to test for the presence

and magnitude of ATIs in educational settings. The evidence

suggests that such ATIs were present and that the average slope

difference was .19 and ranged between .04 to .34. In addition the

evidence suggests that some of the inconsistent findings and lack of

replication among single studies can be explained by sampling error.

It is possible that the remaining unexplained variance in

achievement could be due to error of measurement or other

statistical artifacts, but this could not be directly confirmed. It

is also possible that the unexplained variance in achievement could

be due to moderators such as ability or education. The supplemental

analysis indicated that the sample size weighted average incremental

change in explained variance was .03.

The results of this meta-analysis are consistent with the ATI

hypothesis that instructional support would interact with ability to

affect learning. Most of the ability measures were some assessment
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of prior achievement--often using mathematics, science, vocabulary

or reading achievement tests. The treatments manipulated

instructional support. For example, in highly supportive

treatments, subjects had extra learning aides in the form of adjunct

questions or diagrams, or teacher or small-group assistance and, in

low support treatments, subjects worked on their own or heard

lectures.

Generally, the rationale for this interaction is that providing

instructional support will increase the performance of low aptitude

individuals with little effect on high aptitude individuals. It

would be expected, then, that the relationship between aptitude and

performance for individuals in the high instructional support

treatment would be weaker than that for individuals in the low

instructional support treatment. Although this cannot be directly

tested through the meta-analysis, it is interesting to note, as

shown in Table 1, that the standardized regression coefficient for

low instructional support treatments is greater than the

standardized regression coefficient for high instructional support

treatments in 8 of the 14 cases. This observation is consistent

with the idea that instructional support compensates for low

aptitude.

The moderator analyses were weakly consistent with the notion

that the strength of ATIs varies due to other factors. The finding

that the interactions of treatments with specific abilities may have

stronger effects on achievement than the interactions of treatments

with general abilities challenges Cronbach and Snow's (1977)
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conclusion that the most consistent significant findings of ATIs

were associated with general ability.

The data were inconsistent with the hypothesis that educational

level would be a moderator due to increasingly restricted ranges in

ability because the slope differences become stronger, not weaker,

as educational level increased. Snow's (1978) hypothesis that

achievement is enhanced when educational treatments match the

underlying cognitive processes suggests two possible explanations

for this finding. First, primary school-aged children may not have

developed the stable, refined cognitive processes that college-aged

students have developed. Since their cognitive processes would be

changing and developing, primary school students are less likely to

reflect a match between treatment and cognitive processes. On the

other hand, college students should have fairly stable and mature

cognitive processes which can more easily either match or not match

with a specific treatment. This would result in small slope

differences among treatments for students at lower educational

levels and larger slope differences for students at higher

educational levels. Second, if they develop and mature at early

ages, then cognitive processes become a stable individual difference

from lower to higher educational levels. Differences in slopes then

may be due to the increased complexity of material that must be

learned as educational level increases. A student who had a fairly

simple cognitive process could handle material at lower levels but

could not handle material at higher educational levels. Assuming

that students with complex cognitive processes can handle simple and
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complex material or treatments, then many students' processes would

match treatments at lower levels resulting in small slope

differences. However, at higher levels, fewer students would match

with the more complex treatments. This would result in larger

differences in relationships between ability and achievement.

This is clearly a post hoc explanation for an issue that is not

resolved since plausible theories exist to generate competing

hypotheses. One hypothesis predicts that if there is restriction in

range then the strength of an ATI effect should decrease as

educational level increases. An alternative hypothesis predicts

that if differences among students increase over time, then the

strength of an ATI effect should increase with educational level.

Future research can explore these competing hypotheses.

Several words of caution may be necessary to prevent

inappropriate application of these results. The confidence interval

around the weighted average regression coefficient revealed that the

coefficient for the interaction was significantly different from

zero, but the lower end point of the confidence interval was .04

which may not be large enough to justify redesigning instruction.

The benefits associated with such a small difference between

treatment effects for the different ability levels may be unlikely

to outweigh the costs of adapting the treatments to individual

needs. In contrast, the upper end point is not trivial (.34) and

suggests that adapting treatments to individuals would yield

significant benefits. In addition, it is not possible to establish

whether the interaction is ordinal or disordinal without more
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information about the measures. However, according to Cronbach and

Snow (1977) both types of interactions can be applied to

instructional design. Disordinal interactions more obviously

suggest that different treatments should be used for different

individuals, depending on their aptitudes. Ordinal interactions are

particularly useful if one treatment is more costly than another.

Instructional costs could be reduced if the more costly treatment is

given only to those who are likely to benefit from it.

It is also important to consider whether the results may be due

to some bias in the meta-analysis itself, such as publication bias.

Publication bias occurs when an analysis employs only published

studies which may not be representative of the total set of

conducted studies, in that studies with nonsignificant results are

underrepresented. There are two pieces of evidence that publication

bias is not a problem. First, a simple count of the outcomes of the

single study findings shows that almost half of the studies included

in the meta-analysis published nonsignificant results. Of the 14

independent samples providing regression coefficients, 6 provided

nonsignificant and 8 provided significant results. Second, the

calculation of the number of unpublished studies specifically on

this particular ATI which would bring the results to nonsignificance

is large. Orwin (1983) adapted Rosenthal's fail-safe formula for 2

scores to use with the effect size, d. Since correlations can be

converted to ds, Orwin's formula (listed in Appendix B) was used to

estimate the fail safe number for this meta-analysis. The results

indicate that over 200 studies with a small average effect size
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would have to exist to reverse these results. Therefore, it is

unlikely that publication bias is a serious threat since an unlikely

number of studies are needed to reverse these results.

In addition, it is important to determine whether reporting

bias could have affected the results. Reporting bias occurs if the

subset of studies which did not report sufficient statistical

information to be included in the meta-analysis is methodologically

defective or systematically nonsignificant. Reporting bias does not

appear to be a substantial problem in this case for two reasons.

First, the incremental change in explained variance associated with

the interaction was estimated using a number of the studies that did

not provide sufficient information to calculate a regression

coefficient. The incremental change was .03 which is small, but not

trivial, since the interaction is entered as the third variable in

the regression equation. Second, a comparison of the distribution

of the significance of results for these multiple regression studies

which could not be included in the meta-analysis (6 significant, 7

nonsignificant) is nearly identical to the distribution of the

significance of results for those studies which were included (8

significant, 6 nonsignificant).

Although it does not compromise the results of this meta-

analysis, deficient reporting is obviously a serious problem in

recent ATI research (e.g., Berliner 8 Cahen, 1973; Cronbach 8 Snow,

1977). Half of the relevant studies had to be excluded due to

omitted statistics. The omission of basic descriptive statistics

for subgroups was the reason effect sizes could not be calculated in
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most cases. A number of studies did provide some basic statistics

(means and sample sizes), but they often failed to include standard

deviations. Standard deviations are necessary for the calculation

of the standardized regression coefficient. In addition, standard

deviations may account for an interaction (Cronbach 8 Snow, 1977).

Researchers who used multiple regression techniques often gave F

statistics and change in R squared, but failed to give parameters

for the equations. Another all too common problem was that studies

only included information for statistically significant effects and

passed off nonsignificant effects in a short summary sentence such

as ”no other interactions were statistically significant.“ For

others to gather and summarize information across studies with any

degree of confidence, researchers and journal editors must insist on

providing sufficient statistical evidence for all tests such as

means, sample sizes and standard deviations for all treatment

groups, complete regression equations or ANOVA tables, and

nonsignificant, as well as significant findings.

In addition, it is important not to over-interpret the results

of the moderator analyses since several of the subgroups are based

on a small number of studies. Schmitt et a1 (1984) warned that the

results may not be stable when the number of studies (k) in a meta-

analysis is small, as the number of studies influences estimates of

variance, the primary focus of moderator analysis. When k is small,

the variance estimates are based on only a few sample points and

could be changed significantly by the addition of only a few

studies. 0n the other hand, the estimates of the average effect
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size are not affected drastically by the number of studies since

they are derived from the total sample size. Average effect sizes

are unlikely to be changed significantly by the addition of a few

studies.

Future research needs to continue to look for moderating

effects, particularly from different treatment characteristics. In

addition, the differential costs and benefits of instructional

programs should also be considered to determine the efficacy of

using one or more treatments for individuals.

Finally, these results support the use of meta-analysis for

other ATI investigations with other aptitudes and different

treatment manipulations, e.g., as inductive reasoning and programmed

instruction versus regular text treatments. Future research could

rely on meta-analytic techniques to assess the effect of the

interaction of cognitive style or personality variables and

treatments on different dependent variables such as achievement or

attitudes. It could also investigate ATIs in different

environments. Most of the research has been conducted in education,

however, other instructional situations exist which could also

benefit from ATIs, such as adult education centers or industrial

training centers. The findings here should encourage continued

investigation of aptitude-treatment interactions.



CHAPTER 3: LITERATURE REVIEW OF ADAPTATION WITH TRAINING

w

Baldwin and Ford (1988) argued that many studies in which

outcomes of training are evaluated ignore aptitudes and individual

differences. They identified only 25 studies which assessed any

type of trainee characteristics (ability, motivation and

personality). Based on their review of these studies, they

concluded that '...empirical investigations of ability, personality

and motivational effects on training and transfer outcomes are quite

limited“ (p. 68).

The few that do assess aptitudes typically validate them as

predictors of training success in a fixed-training treatment. These

studies, although not direct tests of adaptive treatment, may

provide some information about the relationship between aptitude and

payoff for a given treatment, and thus, some information about how

to adapt treatments for a more complete test. The focus of this

review is on the surprisingly few published studies of training in

which aptitudes have been assessed in one fashion or another.

First, the studies which use aptitudes to predict training success

will be briefly described and evaluated for the information they

contribute for adaptive treatment. These studies typically involve

variables such as personality or ability. A second set of studies

tests the validity of predictors of training success and performance

that are based on aspects of training itself. The third set of

studies actually tests ATIs in training situations.

55
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Finally, the empirical literature is evaluated. The results of

these sets of studies, together with findings in the educational

literature, suggest that adaptive treatment may increase payoffs to

the organization; however, these tests have been inadequate in many

ways. The theory expounded by Cronbach and Gleser (1965) and

Cronbach and Snow (1977) and the empirical evidence in education and

training encourage future tests of adaptive treatment in industry

and suggest how future tests can be conducted more effectively.

Fixed-treatment Selection in Training

An extensive search was conducted to find studies which focused

on using aptitudes as predictors of training success. Studies were

gathered from several sources: references in Cronbach and Snow

(1977) which used industrial or military settings and in Wexley

(1984) and Baldwin and Ford (1988) which focused on trainee

characteristics; a computer search of £§1§h912g1g§1_5b§rr§gr§ using

key words such as training (personnel, human relations, military and

on-the-job) and individual differences, personality traits, and

ability; and the reference lists of all studies identified in the

other sources. Studies which gathered demographic information or

manipulated motivational variables were eliminated from the list

that resulted from this search, leaving studies which assessed

personality or ability constructs.

An examination of these studies, summarized in Table 5, reveals

that the research in this area has tested aptitudes under four

general training treatments: military, management development,

skills training and pilot training. In each of these, the
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Table 5 -WWW

Study Aptitude Training Criterion Significant

(Year) Variables Course Measure Predictors

Baumgartel

et al

(1978) Personality Management Self-report High nAch,

Development Transfer LOC and energy

level

Buch Personality Pilot Judgment Learning, N/A

(1984) Performance

Love 8 O'Hara

(1987)

Personality Job Training Performance Vocational

(Miscellaneous) Maturity

Miles

(1965) Personality Management Learning, none

Development Behavior

Neel

8 Dunn

(1960) Personality Supervisory Learning Supervisory

Training Understanding

Noe 8

Schmitt

(1986) Personality Management Reaction, N/A

Development Learning,

Behavior,

Results

Ross

8 Houtz

(1979) Personality Job Training Reaction none

(Miscellaneous)

Ability (Self- Post-training

report) perception of

ability

Ryman

8 Biersma

(1975) Personality Job Training Learning Training

(Diving) Confidence
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Study Aptitude Training Criterion Significant

(Year) Variables Course Measure Predictors

Taylor

8 Tajen

(1948) Ability Job Training Learning Clerical

(IBM Tabulating Speed, Figure

Equipment) Classification

Tubiana

8 Ben-Shakhar

(1982) Personality Basic Military Learning Specific

Training Personality

Not Specified

Ability Intelligence

Williams

et a1

(1982) Ability Basic Military Learning Intelligence,

Physical
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researchers typically tested personality variables as predictors of

a learning measure of training success. Unfortunately no one

personality characteristic was tested consistently enough to make

any generalizations about its impact on training success across

training studies. A few studies tested the validity of ability

measures as predictors of training success. Although caution should

be exercised since the number of studies is small, the results do

indicate that in every instance, ability was predictive of training

success: intelligence was predictive of learning criteria for basic

military training (Tubiana 8 Ben-Shakhar, 1982; Williams et a1,

1982) and clerical abilities were predictive of learning for

military recruits in training to learn to use and maintain IBM

Tabulating equipment (E. R. Taylor 8 Tajen, 1948). In addition, a

self-report measure of ability taken after training was predictive

of satisfaction with training for IBM managers who took a variety of

training courses (Ross 8 Houtz, 1979). This finding, however, could

have resulted because self-reported ability and satisfaction were

both measured right after training. It could also be possible that

the self-report of ability is less a measure of ability and more a

measure of confidence or self-efficacy, which could be considered a

relatively unstable personality characteristic or even an attitude.

These studies, at best, suggest very little about payoff

functions for treatments. The most reassuring, but hardly

startling, finding is that ability is related to success in training

for basic military training such that those with high ability are

more likely to be successful. This finding certainly does not
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suggest any new and earthshattering ideas; however, it does imply

how future research can be conducted. First, Table 5 contains only

3 studies (out of the 11) which assessed post-training performance.

Since the primary goal of training is to improve job performance,

studies of aptitudes in different treatments need to employ better

criteria, going beyond simple learning and reaction measures

assessed right after training, to measuring various aspects of job

performance (Baldwin 8 Ford, 1988). Second, the table indicates

that few aptitudes have been tested under different training

programs. Although the strength of a relationship between the

aptitude and an outcome may have been estimated in one treatment, it

needs to be assessed in a different treatment to establish the

consistent or differential nature of the relationship. For example,

it seems hypothetically appropriate to determine whether locus of

control consistently predicts performance in management development

training. After establishing this relationship, it would be

appropriate to test for the effect of locus of control in a

different type of training treatment, such as in job skill training.

If internal locus of control predicts success in one treatment and

external locus of control predicts success in another, then locus of

control could be used to assign individuals to treatments. However,

testing for payoff functions in this fashion is highly inefficient

and can be conducted in more efficient ways, using more than one

training program per study, which will be discussed below.
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Selection based on samples of training tasks

The procedures associated with trainability testing and with

early training success appear, on the surface, to be situations in

which training is adapted to the individuals' aptitudes. However,

an important, but subtle aspect of the procedures suggests that they

are not instances of adaptive treatment, but are examples of

sequential testing. This aspect refers back to the decision process

in which decisions are either terminal or investigative. Measures

of trainability and early training success are used as selection

tests, tests of information which can be used to make terminal

decisions. However, when these measures are collected, the decision

process is still in the investigatory stage. Presumably, some

earlier tests have indicated that the applicants have the potential

to be successful employees but the tests have not been used to make

a terminal decision. The terminal decision is yet to come, based on

the performance of the applicants on the trainability tests or in

early training modules. Adaptive treatment refers to terminal

decisions. .Since these are not yet terminal decisions, they are not

instances of adaptive treatment. However, results based on tests of

trainability and early training success, as predictors of

performance with different treatments may provide information on

payoff functions for these tests and treatments.

W

Robertson and Downs (1979) defined trainability as the capacity

of the applicant to learn to do the job, i.e., the abilities and

capabilities the individual has that will increase the probability
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of successful training and adequate performance on the job after

training. The concept stems from Wernimont and Campbell's (1968)

proposal of behavioral consistency that the best predictor of future

performance is past performance. This is applied by looking at

samples of behavior or performance which include tasks that have to

be learned or trained. For example, Robertson and Mindel (1980)

conducted an experiment to assess whether a trainability test would

be predictive of success in craft courses. Potential trainees were

taught how to use a few tools and construct a certain model. They

then constructed a model on their own. This model was a test piece

to predict whether the trainees should pursue that craft.

Therefore, trainability tests show that potential trainees have the

capability to learn a sample of the skills that are needed on the

job. This is used as evidence that they can learn the population of

skills and will successfully complete the training course and,

ultimately, will perform the job adequately.

Previous research on trainability has primarily been conducted

in manual and clerical jobs (Robertson and Downs, 1979), so it has

most frequently been operationalized as a motor skill (e.g., Downs,

1970; Gordon 8 Kleiman, 1976; Robertson 8 Downs, 1979; Robertson 8

Mindel, 1980; Siegel, 1983; Siegel 8 Bergman, 1975; Smith 8 Downs,

1975). However, Gill (1982) suggested that in-basket technology and

training procedures in identifying priorities and making decisions

might be used to assess trainability for management positions.
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Wain:

Several researchers have suggested that time in training is a

legitimate focus for evaluating and predicting training success

(e.g., Gordon, 1955; Gordon 8 Cohen, 1973; McGehee, 1948; link,

1982). The logic is also based on behavioral consistency in that

the time it takes to learn a task or to complete training is

indicative of subsequent performance levels. The hypothesis is that

time to completion on early training modules is predictive of total

time to completion of the training program. The empirical results

have been encouraging. In all four studies listed above, time to

completion (or a similar measure) was an excellent predictor of

training performance.

Although trainability and early training success are not

presently considered aspects of adaptive treatment, they certainly

contain elements that could be used to adapt treatments. Trainees

in a certain treatment who perform poorly or slowly on early

training modules in that treatment may perform significantly better

in a different training treatment. Rather than being terminated

from training altogether, they could be placed, for example, in a

remedial or compensatory program and evaluated for success (using

trainability or early training success measures) in the different

program. Such adaptation could increase the trainees' performance

in several ways. It may be that these trainees need a little more

practice with the basic tools or procedures. Remedial training or

practice with the basics can increase competence so that more

complex tasks encountered later in training can be performed
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satisfactorily. It may be that these trainees need a little more

confidence in their ability to do the tasks. Ryman and Biersner

(1975) found that training confidence was associated with training

success. Slower trainees may just need a little more time and

practice to build their confidence. There is a point, however,

where the time a trainee needs to reach a satisfactory level of

performance is excessive. McGehee (1948) noted that time spent in

training can be expensive. Somewhere in the sequence of testing and

training, a cutoff would need to be established at which trainees

who have not reached a reasonable standard of competency would have

to be terminated or put into another job or training program.

In summary, measures of trainability or early training success

could be used in the usual way as predictors of training success and

sources of information to the decision maker who then places

trainees in terminal treatments. On the other hand, they could be

used for selection and to help adapt treatments. .

Aptitude-treatment interactions in training

An extensive computer search of £§y9h219g1§§1_Ab§rrggr§ and cross-

referencing of a number of references yielded eight published

studies on adaptive treatment or ATI in training settings which met

Cronbach and Snow's (1977) criteria for adequate ATI research, four

of which are described briefly in Cronbach and Snow (Beswick 8

Tallmadge, 1971; James, 1962; Tallmadge and Shearer, 1969; 1971).

These studies were, interestingly, all conducted using military

recruits for subjects in a variety of training situations: a task

module on intra-muscular injections for trainees learning to be
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paramedics (Brooks, Ebener, Manning 8 Balson, 1985), a computer-

driven course in inventory management (McCombs 8 McDaniel, 1981), a

course in automotive mechanics (C. W. Taylor, 1952), a laboratory-

level training module in an industrial search/quality control skill

(Duncan, 1971), a short module on information in the field of

military aviation (James, 1962) and a series of modules in Aircraft

Recognition, Celestial Navigation and Transportation Techniques

(Tallmadge 8 Shearer, 1969; 1971). Only McCombs and McDaniel (1981)

and Tallmadge and Shearer (1971) relate their studies to research on

aptitude-treatment interactions and adaptive training; however, the

others certainly fit into this research paradigm. Each of these

studies will be reviewed briefly and evaluated for their

contribution to adaptive-training treatments. Those studies that

looked at the interaction of measures of ability or achievement with

training are reviewed first, followed by studies that looked at

other aptitudes.

WW

£r19r_§ghieggmgnr. Three studies looked at prior achievement

as aptitude: C. W. Taylor (1952), Duncan (1971) and Brooks et a1

(1985). C. W. Taylor (1952) validated a test battery of some paper

and pencil tests and work sample tests that measured prior knowledge

and skill in automotive mechanics for selecting men who had prior

automotive experience and could skip the first third (4 weeks) of a

l2'week automotive mechanics course and still complete it

successfully. The battery was tested by letting 60 high performers

on the test battery and 60 low performers skip the first four weeks
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of training and go straight into the last phases of training. After

training, the 60 high scoring performers had significantly higher

grades on training tests than the 60 lower performers. (However,

despite this difference, almost all the low scorers passed the

training course.)

These results were used to sort trainees into two groups.

Trainees who performed above the cut-off on each test in the battery

skipped the first four weeks of the course. Those who scored below

the cut-off on any one of the tests took the whole 12 week training

course. A follow-up test six months after the test battery

compared the final course grades of those trainees who skipped the

first part of the course with the final course grades of those who

took the whole course. This comparison indicated that the 178

trainees who skipped part of the course performed significantly

better (average final grade - 85.01 with a standard deviation of

2.01) than the 629 trainees who received the whole course (average

final grade - 80.97 with a standard deviation of 3.77).

This is an example of adaptive treatment in which aptitudes are

used to provide preferential treatment (Salomon, 1972) for high

scoring applicants. These applicants performed better on the

learning tests, despite receiving a shorter training course than

most of the trainees. A utility analysis based on calculations of

saved training hours indicated that almost 14 man-years of training

time was saved during the first six months using this procedure

since four weeks of training was saved for each man who skipped the

first phase.
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Duncan (1971) conducted a short-term, low task involvement,

laboratory experiment in whiCh Army recruits learned how to locate

faults. Prior achievement was measured as initial unaided

performance on a fault-location task. The recruits were given a

specific decision-tree strategy to search for faults on a training

task and were told to try to generate a general search strategy.

Duncan assessed several aspects of the process, including (a)

whether the trainees transferred the training to a similar but

different task, (b) whether the training was retained, (c) whether

ability affected transfer and retention and (d) which strategy was

used to locate faults (general or specific). Duncan found that

retention declined over time for low ability trainees, but transfer

did not decline much for either low or high ability trainees.

Duncan concluded that stability of training effects over time

depends more on whether the trainee learns and remembers a general

search strategy.

Training was not adapted in this study, but the results suggest

how adaptation could help low ability trainees. Since low ability

trainees had difficulties remembering a strategy, they apparently

needed compensatory training in generating a general search strategy

and in learning that strategy. High ability trainees, on the other

hand, apparently could both learn the specific routines and generate

a general solution which subsequently leads to better performance.

Duncan's study did not manipulate the training but rather

relied on self-reports of which strategy was used. This lack of



68

control leaves open the possibility that other unmeasured and

uncontrolled factors could account for the results.

Lastly, Brooks et a1 (1985) measured prior achievement with

standardized English and mathematics achievement tests. They

manipulated a characteristic of the training environment rather than

the training itself: homogeneous or heterogeneous achievement or

ability pairing. Trainees often practice tasks in pairs. The

composition of the pairs, whether the individuals are at the same or

different level of achievement, were hypothesized to affect

performance. Brooks et a1 tested this hypothesis with 232 male

military trainees in a paramedic training program on a task module

in which trainees learned to give intramuscular injections. The

trainees were grouped into pairs for practice so that ability levels

either matched (homogeneous pairs--High/High or Low/Low) or did not

match (heterogeneous pairs--High/Low). Subjects' scores were posted

so ability levels of partners could have been known. The trainees

all had the same training program with a lecture, video and practice

of injections on each other. The criterion was passing or failing a

mastery test within two days.

The results indicated that there were no differences in

performance within homogenous pairings. High/High pairs and Low/Low

pairs performed the same. However, within heterogeneous pairs, low

ability trainees did better at the expense of high ability trainees.

This study also did not manipulate training per se, but it did

manipulate one aspect of training. Studies like this are needed to

help identify which training design characteristics can be modified
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in adapting treatments. Some, seemingly insignificant,

characteristics of training may be able to compensate for low

achievement by some trainees in such a way that their performance is

significantly improved.

£gnergl_gh111§y. James (1962) used the Armed Forces Qualifying

Test to assess general ability. The intended focus of the study was

to assess the impact of the interaction between training

presentation (reading or lecture) and subjects' preference for a

reading or lecture presentation on learning. Over 360 basic airmen

took a training module on information in the field of military

aviation. Their general ability level and preference was assessed

prior to assignment to a training treatment so that the treatments

could be counterbalanced with equal numbers of high and low ability

and match, mismatch or no preference subjects. Performance was

measured with a 30 item learning test. No preference effect was

found; however, a significant ordinal interaction, shown in Figure

3, was found such that the difference in performance between high

and low ability recruits was greater in the reading treatment than

in the lecture treatment.

The usefulness of this ordinal interaction may be limited,

depending on the costs associated with the reading and lecture

presentations. Mean performance was higher using the reading

treatments; however, only high ability recruits performed

substantially better under the reading rather than the lecture

presentation. If the cost of reading presentations is significantly

greater than the cost of lecture presentations, then this
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Figure 3. Ordinal Interaction (James, 1962).
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interaction can be used to increase payoffs: the low ability

recruits would be given the lecture and the high ability recruits

would be given the reading presentation since they are the ones most

likely to benefit from it. On the other hand, if costs are

comparable or low, all recruits should receive the reading

presentation.

WW

McCombs and McDaniel (1981), Tallmadge and Shearer (1969; 1971)

and Beswick 8 Tallmadge (1971) assessed interactions with a variety

of aptitudes. The main purpose of the study by McCombs and McDaniel

(1981) was to describe a procedure designed to use the ATI or

adaptive treatment approach to ascertain what aptitudes suggest the

need for adaptive training treatment and to determine when such

adaptation would yield the largest payoff. The study was part of a

project in which a computer-based methodology was designed to

identify aptitudes which could be used for adaptation and to develop

effective adaptation procedures. The general procedure started with

an assessment of the relationships between individual difference

variables-~memory ability, anxiety and curiosity--and performance on

the original (§_pr12r1) training procedure. Those individuals who

performed poorly would be identified. Then a new training treatment

would be designed to provide them with the support that they need

(e.g., attention-getting, embedded questions, practice problems).

With the two treatments, a test for ATI should be conducted. The

goal was to raise the performance of the originally poor performers

by providing compensatory or remedial training for them.
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McCombs and McDaniels provided two examples of Air Force

technical training courses on inventory management which were

designed using this procedure. They found significant interactions

after modifying treatments which suggested that the adapted

treatments were effective in meeting the needs of the students for

whom they were designed. In addition, they noted a practical

benefit of adapting the treatments was a reduction in training time.

This is obviously the most extensive and thorough test of

adaptive treatment. This study provides an excellent example of the

application of the theories presented by Cronbach and Gleser (1965)

and the techniques suggested by Cronbach and Snow (1977). Although

they only presented the results of two uses of the procedures,

McCombs and McDaniel noted that these procedures have been developed

and used successfully for thirteen different technical training

programs. Such a program seems to have immediate utility in the

military where large numbers of recruits with varying aptitudes need

to be processed and trained expediently. However, such techniques

appear to be applicable to many technical training situations in

industry, particularly in mass re-training programs.

Tallmadge and colleagues (Tallmadge 8 Shearer, 1969; 1971;

Beswick 8 Tallmadge, 1971) designed a series of studies to identify

which aptitudes predicted success in different types of learning

tasks with different learning methods. They measured 28-39

different aptitudes (e.g., mathematical, mechanical and clerical

achievement, personality variables, general ability) of Navy

enlisted men awaiting assignment to Basic Electricity and
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Electronics School. The study appears to be a laboratory study since

these subjects were not enrolled in a training program at the time

of the study and the training tasks were not a part of a formal

training program. However, the three tasks, Aircraft Recognition,

Celestial Navigation and Transportation Techniques were relevant to

their jobs in the Navy.

The three tasks were taught either using an inductive or a

deductive style (which were not well described in any of the

studies). The interaction of these two styles with each of the 28-

39 aptitudes was tested in several ways: differences in

correlations across treatments, ANOVA and multiple regression. The

results of the first study (Tallmadge and Shearer, 1969) showed that

the interaction between Kuder Scientific Interest and training was

significant such that for the Transportation Technique training

task, learning was greater with the inductive style for high

scientific interest subjects only. In addition, a significant

interaction of training with a composite score (consisting of

scientific interest, ascendancy and musical interest) indicated that

those with high composite scores performed better using inductive

methods and those with low composite scores performed better using

deductive methods in Transportation Techniques.

The second study (Tallmadge 8 Shearer, 1971) was conducted

somewhat differently in that Celestial Navigation was substituted

for Transportation Techniques and more aptitudes were assessed. The

results revealed that an interaction of a composite score

hypothesized to reflect anxiety and treatment style was significant
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such that high anxiety recruits performed better in the inductive

treatment and low anxiety recruits performed better in the deductive

treatment.

Beswick and Tallmadge (1971) reevaluated the two previous

studies, recognizing that the results did not replicate. They

reanalyzed the studies using Beswick's theory of cognitive curiosity

in an effort to reconcile the differences.

These studies should not be taken too seriously. A major flaw

was that the results most likely occurred by chance. Throughout the

studies the composite scores were derived solely on an empirical

basis, creating composites that had little or no meaning. In

addition, the first study employed over 100 statistical tests, with

231 subjects and over 30 variables. Although the second study

performed fewer statistical tests, it had the same basic problem--

too many variables and tests and not enough data points. Therefore,

these studies were empirically driven; the first time theory was

brought into the research program was in the post hoc analyses in

Beswick and Tallmadge (1971).

Despite these problems, the work performed by Tallmadge and his

colleagues does make a contribution to the ATI literature. They are

excellent examples of what to avoid in future research on ATIs. In

their defense, Tallmadge and Shearer conducted these studies before

Cronbach and Snow's original report on ATI was available in 1969.

They were conducting exploratory research in an area which was just

beginning to get systematic and well-considered research attention.
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The individual contributions of each of these studies have been

discussed. Taken together, they suggest that the theory and

procedures may have utility in industry, but do not provide

conclusive evidence of the character or strength of adaptive

treatment. Further tests appear warranted, however, they need to be

more systematic, controlled and theory-driven than some of these

previous tests.

Summary

The theory behind_adaptive selection and aptitude treatment

interactions and the empirical evidence on ATIs in educational

settings and on payoff functions and ATIs in training settings

provide the foundation for the research proposed here. The major

contributions from each of these areas appear to be as follows.

First, Cronbach and Gleser (1965) developed the arguments for the

utility of adaptive selection using decision theory. They showed

mathematically that the payoff function for adaptive selection in

which expected payoff is a function of aptitude and treatment can

lead to increased utility to the organization. This payoff function

also shows how part of the procedure in assessing the utility of

adaptive selection includes testing for aptitude-treatment

interactions. Second, Cronbach and Snow (1977) expounded on how to

test for aptitude-treatment interactions and provided an extensive

summary of research on ATIs. Future tests of ATI should be designed

along the lines they suggested.

The results of the meta-analysis suggest that the effects of

training treatments can be modified by providing different levels of
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instructional support. The results show that achievement of

students in educational settings is enhanced by matching their

abilities to amount of instructional support. It seems appropriate

to test whether trainees' performance may be enhanced in the same

way. More specifically, the meta-analysis indicated that the slopes

of the lines for regression equations of ability on achievement for

high and low instructional support treatments are significantly

different, but it could not identify whether the regression lines

intersected (indicating a disordinal interaction). Future research

should identify the nature of the interaction (whether ordinal or

disordinal) as well as assessing the impact of costs on the

interaction.

The review of the training/industrial literature on aptitudes

or individual differences mainly suggests that success in training

is related to ability. Different treatments may have differently-

sloped payoff functions with ability as an aptitude. The findings

imply that such ATIs should be pursued in a more rigorous and

efficient fashion.

The few studies in the training literature on adaptive

treatment provide encouragement to researchers to continue studying

this area. For example, C. W. Taylor (1952) found evidence that

adaptive treatment using a preferential approach (Saloman, 1972) was

effective in increasing efficiency (reducing time spent in

training). McCombs and McDaniel (1981) found across a number of

different training modules that adapting training using a

compensatory approach (Saloman, 1972) was also effective.
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The main import of these lines of research and inquiry suggests

that future research would be effective if focused on ability in

conjunction with different treatments which manipulate instructional

support. As discussed above, the effectiveness of this interaction

is reflected in the magnitude of standardized regression coefficient

associated with the interaction. Based on the literature and the

meta-analytic results, it is hypothesized that the standardized

regression coefficient associated with the interaction of ability

and treatment is significantly greater than zero, such that:

H1: BetaAT > 0

However, this past research has not clearly specified the

nature of the interaction, i.e., the processes by which

instructional support may interact with ability to influence

achievement. The approaches proposed by Salomon (1972) model two

different possible processes. The first process, suggested by both

the remedial and compensatory approaches, suggests that high

instructional support will increase the achievement or performance

of low aptitude individuals but will not influence the achievement

or performance of high aptitude individuals. In particular, the

remedial approach suggests that high instructional support may

consist of hggkgrggnd_1nfgrn§rign that would compensate for low

aptitude individuals' infgrn§r12n_dgf1§12ngig§. High aptitude

individuals would not benefit from the high instructional support

because they would have already mastered that background

information. On the other hand, low instructional support would

omit this background information which would limit the achievement
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of low aptitude individuals but would not hinder the achievement of

high aptitude individuals.

On the other hand, the compensatory approach suggests that high

instructional support My consist ofWe.

The achievement of low aptitude individuals would increase as the

learning assistance compensated for their 1ggrning_pr2§g§§

defigiengigg. High aptitude individuals would not benefit from the

learning assistance because they have adequate learning skills.

Low instructional support would lead to low achievement by low

aptitude individuals since they lack those basic learning skills;

whereas, high aptitude individuals would perform well since they

possess those learning skills.

Thus, both the remedial and.compensatory approaches suggest the

interaction of ability and treatment would be disordinal with the

intersection of the regression lines in the upper right quadrant as

shown in Figure 4a. The approaches differ in the content of the

instructional support: the remedial approach focuses on providing

needed background information while the compensatory approach

focuses on providing needed learning support.

The preferential approach reflects a somewhat different process

by suggesting that high instructional support treatments may

capitalize on learners' aptitudes. Instructional support would

increase the achievement of low aptitude individuals some, but would

increase the achievement of high aptitude individuals even more.

Low instructional support would lack instructional aides, so high

aptitude individuals would perform better than low aptitude
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individuals. As shown in Figure 4b, the preferential approach

suggests that an ordinal interaction would model the effect of

ability and treatment on achievement.

In this test, instructional support will provide instructional

aide, rather than background information. Therefore, the

compensatory and preferential approaches suggest the following

competing hypotheses:

Hla: Based on the compensatory approach, the slope of the

regression line for high instructional support should not differ

significantly from zero while the slope of the regression line for

low instructional support should be greater than zero. The

regression lines converge as the level of aptitude increases. The

interaction of aptitude with treatment on achievement is disordinal.

This hypothesis can be stated as follows:

Hla: Beta“ - 0 and BetaL > Beta“

Hlb: Based on the preferential approach, the slope of the

regression line of ability on achievement for a high instructional

support treatment is greater than the slope of the regression line

of a low instructional support treatment. The regression lines

would not intersect so the interaction of aptitude with treatment on

achievement is ordinal. This hypothesis can be stated:

Hlb: Beta“ > BetaL

Previous tests of ATIs in training have been conducted using

military tasks; therefore, for greater generalizability. it is

appropriate to investigate adaptive treatment in industrial training

tasks in accordance with the guidelines suggestedey Cronbath.and
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Snow (1977). The current project tests the competing ATI hypotheses

listed above in an experimental business setting.

In addition, the training program explores other hypotheses.

ATI researchers have disagreed over whether general ability or

specific abilities will interact more strongly with treatment

(Cronbach and Snow, 1977). In fact, the same group of researchers

has argued both sides. Cronbach and Gleser (1965) originally argued

that specific aptitudes, such as verbal or quantitative ability,

would have more utility because they would match the context of the

treatment more closely. Cronbach apparently was forced to change

his mind, however, when confronted with the evidence summarized in

Cronbach and Snow (1977). The evidence suggested that when

interactions occurred, they were most likely to occur with general

ability. However, Snow (1978) modified this perspective by

suggesting that the match with treatment determines whether general

or specific abilities are more salient. This latest idea seems to

suggest that the nature of the task might influence the focus of

ability construct. General ability may predict adequately for many

knowledge learning tasks; however, specific aptitudes may be

appropriate for very specific tasks. For example, it seems that

eye-hand coordination and spatial ability may be more predictive of

success in learning and playing baseball than general cognitive

ability.

The following two hypotheses are based on the deduction by

Cronbach and Snow (1977); however a finding of no difference may be

attributable to the nature of the current task.
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H2: As suggested by Cronbach and Snow, general ability (G)

will be more predictive of performance after training than specific

abilities (S) such as verbal comprehension and numerical ability.

R26 > 1125

33; As suggested by Cronbach and Snow, the interaction of

general aptitude with training will be stronger than the interaction

of specific aptitudes with training.

BetaGT > BetaST

Finally, the issue of cost should be considered. Cronbach and

Gleser (1965) suggested that adaptive treatment would be more

beneficial to the organization than fixed treatment in which every

individual is treated the same. Their arguments suggested the

following hypothesis:

H4: The utility of adaptive treatment will be greater than the

utility of fixed treatment in the experimental setting.

UA>UF



CHAPTER 4: union

912mm

Teachers in educational settings often adapt their

instructional methods to meet the needs or match the abilities of

their students. As shown in the meta-analysis, students' learning

or performance levels can be increased when teachers accurately

identify how to adapt their methods to meet the individuals' needs.

The effect of adapting treatments to individuals' aptitudes has not

been effectively tested in training situations. The way to do this

is (l) to measure participants' aptitudes, (2) to allocate

participants into two training treatment groups, and (3) to examine

criterion test scores after training to see how participants'

aptitudes interact with treatment to affect performance.

In this research project, a miniature training course was

patterned after the l3-week Basic Tax Preparation Course offered by

a national tax preparation service. Participants were assessed for

general ability, numerical ability and verbal comprehension. Half

of the participants were randomly assigned to a self-paced treatment

using the training materials, while the other half were assigned to

an instructor-supported treatment using the same training materials.

Performance was measured using an examination based on the tests

used by the tax preparation service. This general research design

is described in detail below.

83
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Subjects and Tasks

Mints

Subjects were recruited through advertising in the free campus

newspaper, Ihg_§§§§g_flgg§, and through announcements in management

courses seeking volunteers to participate in a miniature tax

preparation training course. To guard against attrition and to

increase motivation, all subjects who completed the entire project

and scored an 803 or above on the exam shared in.a $1200 cash prize.

Subjects were recruited in this fashion in order to reproduce some

of the conditions found in the basic training course that was being

simulated (Fromkin & Streufert, 1976). In particular, the cash

prize induced a similar level of externally-provided motivation in

that it reflected the reward opportunity for the tax service's real

trainees. Those trainees who take the Basic Course and perform 80%

or above on the final test are eligible to be considered for a tax

preparation job. In addition, subjects who were recruited from

management courses received extra credit points if they completed

the entire project. The extra credit points were offered to

encourage participation. This could represent a departure from the

conditions found in the criterion setting, in that the personal

interest of the subjects in the tax training could be less than the'

personal interest of Basic Course trainees. However, most subjects

had several different opportunities to earn extra credit points but

chose this project, presumably because of their interest in the

topic area.
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Cronbach and Snow (1977) lamented the traditionally inadequate

sample sizes in ATI research and suggested that 100 subjects per

treatment would be a good rule of thumb for an adequate test of ATI.

However, a more precise estimate of the power of the test to detect

significance can be found using techniques suggested by Cohen and

Cohen (1983). The appropriate analysis for ATI requires the use of

moderated or hierarchical regression (Cronbach and Snow, 1977). In

this analysis, the statistic of interest is the one-tailed t-test of

the regression coefficient associated with the interaction term in

the equation.

Assuming, as suggested by the results of the meta-analysis, the

standardized regression coefficient for the interaction equals .19,

in a complete regression equation that explains a moderate amount of

variance (e.g., R2 - .30), 140 subjects would provide a power of .80

at an alpha level of .05. To account for attrition, 160 subjects

were recruited.

Isak

Cronbach and Snow (1977) noted that the best way to test for

adaptive treatment or ATI was to use a controlled experiment format.

This project followed that recommendation by creating a test largely

under the experimenter's control. However, as Cronbach and Snow

also pointed out, the goal of ATI research is ultimately practical,

so such experiments should also be designed to increase external

validity.

The training course was modeled after the Basic Tax Preparation

Course offered by the tax service. The Basic Course was chosen
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because it can be taught within the context of a controlled

experiment and because the tax service uses it to train its own tax

preparers. The Basic Course materials included an instruction

manual, homework exercises, quizzes and tests. These materials were

supplemented by lectures and interaction with a trained instructor

who provides instructional support and extra information beyond the

basic learning material. Because of time limitations and the tax

needs of the subjects, only part of the material (Chapters 1-6) was

presented.

This training format provided an opportunity to test the three

hypotheses that treatments that vary the amount of instructional

support interact with aptitudes in determining performance. Two

treatments were devised which differed in the amount of

instructional support. The low instructional support treatment

consisted of the instruction manual. These materials inherently

provide little instructional support. The high instructional

support treatment consisted of the instruction manual, the workbook

and a trained instructor who conducted a highly structured class

covering the material.

It is important to note that the integrity of the high

instructional support treatment is highly dependent on the behavior

of the instructor. The instructor was instructed to follow the

format typically used by the tax service. This format included

several activities that were repeated at each class session. First,

the instructor reviewed exercises in the workbook and answered any

questions on material presented in previous class sessions and
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chapters. Second, the instructor explained the material presented

in the textbook and sometimes provided supplemental examples or

illustrations. Lastly, the instructor answered questions on the new

material and suggested some exercises for practice.

The behavior of the instructor was evaluated in more detail

through the Teacher Behaviors Inventory (TBI) which was completed by

72 of the subjects who attended the tax seminar. The TBI (Murray,

1983) consists of 60 items which describe specific, observable

behaviors with a 5 point frequency scale that ranges from almost

never to almost always. Murray (1983) found a median inter-rater

reliability of .76 across the items. The survey items and

descriptive statistics for the TBI are shown in Table 6.

Murray (1983) conducted a principal axis, varimax rotation

factor analysis on the items of the TBI and found 9 factors. These

factors and the percent of variance explained included Clarity

(20.6%), Enthusiasm (12.3%), Interaction (9.2%), Task Orientation

(5.9%), Rapport (5.0%), Organization (4.6%), Use of Media (4.3%),

Pacing (3.8%) and Speech (3.4%). Based on average ratings within

the factors, the instructor was described as being clear, providing

organization and having a task orientation. She had a high amount

of enthusiasm and good rapport with the trainees as a group but had

little personal interaction with the trainees.



 

Table 6. v ‘ v v

1.18.1). ‘

Teacher Behavior: Scale runs from

1 - almost never to 5 - almost always Mean S. D. Factor1

1. Speaks slowly 2.8 .97

2. Moves about while lecturing 2.8 .91 E

3. Uses concrete examples 4.0 .68 C

4. Uses headings and subheadings 3.0 1.01 T

5. States own viewpoint on issues 3.6 .94

6. States teaching objectives 3.3 .90 O

7. Shows concern for students 3.1 .91 C

8. Encourages questions and comments 3.3 1.06 I

9. Speaks in monotone 2.4 1.06 I

10. Gestures with hands and arms 3.0 .97 E

11. Repeats difficult ideas 3.3 .89 C

12. Explains how each topic fits in 3.4 .92 O

13. Uses humor 3.5 .98 E

14. Advises students about tests 2.3 .92 T

15. Tolerant of other viewpoints 3.3 1.02 R

16. Asks questions of individual

students . 1.6 .85 I

17. Stutters, mumbles or slurs words 1.4 .57 S

18. Avoids eye contact with students 1.6 .80 E

19. Uses graphs and diagrams 2.8 1.18 C

20. Puts outline of lecture on board 1.8 .97 0

21. Suggests practical applications 3.5 .90 U,C

22. Provides sample exam questions 2.0 1.11

23. Addresses students by name 1.4 .85 I

24. Asks questions of class as whole 2.2 1.00 I

25. Speaks expressively or

emphatically 3.5 .71 E

26. Shows distracting mannerisms 1.7 .77 R

27. Stresses important points 3.8 .77 C

28. Signals transition to new topic 3.8 .91 T

29. Shows strong interest in subject 4.4 .66 C

30. Digresses from topic of lectures 2.0 .92 T

31. Offers help with problems 3.0 1.10

32. Praises students for good ideas 2.4 1.08 I

33. Speaks softly 1.9 .87 E

34. Smiles or laughs 4.1 .83 E

35. Suggests mnemonic aids 3.0 .96 C

36. Summarizes periodically 3.4 .85 P

37. Uses variety of media 2.4 .98 U

38. Dwells on obvious points 2.4 .89 T

39. Talks with students after class 3.2 1.08 I

40. Fails to take initiative in class 1.9 .99 C

41. Speaks loudly 3.9 .77 S

42. Shows energy and excitement 4.0 .81 E
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Table 6 (cont'd)

Teacher Behavior: Scale runs from

 

1 - almost never to 5 - almost always Mean S. D. Factor1

43. Writes key terms on board 3.4 1.02 P

44. Gives preliminary overview of

lecture 3.1 .99 O

45. Reads lecture verbatim from notes 2.4 1.20 E

46. Proceeds at rapid pace 3.3 1.04 T

47. Sensitive to student needs 3.0 .84 R

48. Provides opportunity for

participation 2.9 .94 I

49. Speaks clearly 4.3 .66 S

50. Relaxed and confident 4.1 .80

51. Uses audiovisual aids 3.4 1.30 U

52. Presents thought-provoking ideas 2.8 1.06 I

53. Sticks to point in answering 3.7 .84 R

54. Friendly, easy to talk to 3.9 .77 R

55. Shows facial expressions 4.1 .72 E

56. Gives multiple examples 3.5 1.00 C

57. Relates subject to current events 3.9 .93 U

58. Criticizes students for errors 1.5 .91

59. Speaks rapidly 3.0 1.17

60. Uses big words 2.0 .78

l

F
l
fi
i
h
i
fl
l
f
i

0

Abbreviations are as follows:

Clarity

Enthusiasm

Interaction

Task Orientation

Rapportability

c
n
t
o
c
z
c
a - Organization

- Use of Media

- Pacing

- Speech
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variables

Ififiifi

Copies of the measures for all variables are found in Appendix

W-The contribution

of two specific aptitudes, verbal comprehension and numerical

ability, to achievement were assessed because of their prevalence in

prior research and because of their relevance to the training and

job performance of a tax preparer. The tests used were from the

Employee Aptitude Survey (Ruch & Ruch, 1980). The Employee Aptitude

Survey (EAS) which consists of ten tests measuring ten different

dimensions from verbal comprehension to manual speed and accuracy

was designed for practical application in business settings. The

EAS can be administered to a group, has a short testing time, and is

easy to administer, score and interpret (Schneider and Schmitt,

1986).

The teSts for verbal comprehension and numerical ability were

used to assess these specific aptitudes. The verbal comprehension

test was designed to assess individuals' ability to use words in

written and oral communication (Ruch & Ruch, 1980). The test

consists of 30 items in which examinees essentially identify

synonyms. Ruch and Ruch (1980) reported that the verbal

comprehension test has an equivalent forms reliability of .85. They

also provided evidence of the construct validity of the verbal

comprehension test. This test correlated .85 with the verbal

subtest of the Primary Mental Abilities Test and .75 with the verbal
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subtest of the Cooperative School and College Ability Test. In

addition, the verbal comprehension test and nonverbal tests such as

mechanical comprehension and quantitative subtests were not highly

correlated. Finally, Ruch and Ruch (1980) demonstrated the

criterion-related validity of the verbal comprehension test by

providing the validity coefficients for over 30 samples for a total

sample size of 3089. Across a variety of criteria (e.g.,

supervisory ratings, training success and ranking), the sample-size

weighted average correlation was .28. The verbal comprehension test

has also been used in several published validity studies. Guion

(1965) found that the verbal comprehension test was marginally

predictive of leadership. Grimsley and Jarrett (1973; 1975) found

it was useful in discriminating between top and middle managers

where top managers had higher verbal comprehension scores than

middle managers. Tenopyr (1969) reported that it correlated .29

with salary (corrected for age and seniority) as a measure of

managerial success. In the current sample, the coefficient alpha

reliability was .75.

The numerical ability test consists of three parts with 25

items each. It was designed to measure skill in addition,

subtraction, multiplication and division (Ruch 8 Ruch, 1980). The

equivalent forms reliability is .87. The construct validity is

demonstrated by a correlation of .51 with the Number test of the

Primary Mental Abilities Test and .53 with the Bennett Test of

Mechanical Comprehension. Discriminant validity is suggested by a

low (.10) correlation with the verbal subtest of the Cooperative
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School and College Ability Test. In addition, Lunneborg and

Lunneborg (1967) demonstrated its convergent validity as

correlations between the numerical ability test and several math and

numerical tests ranged from .65 to .75. They also demonstrated its

discriminant validity as correlations between the numerical ability

test and various verbal tests ranged from .15 to .49. Finally, the

sample-size weighted correlation coefficient of the numerical

ability test with a variety of criteria based on the over 35 samples

(for a total sample size of 3343) described by Ruch and Ruch (1980)

is .36. In addition, Grimsley and Jarrett (1973; 1975) found point

biserial correlations between numerical ability and level of

management (top versus middle) of .42 and .44. In the current

sample, the coefficient alpha reliability was .92.

The criterion-related validities for verbal comprehension and

numerical ability can be compared to those reported in the meta-

analysis by Schmitt et al (1984). Across all criteria they found a

sample-size weighted correlation coefficient for special aptitudes

of .27. They found a weighted average correlation of .16 with

performance ratings and of .28 with achievement or grades.

Therefore, the correlations reported by Ruch and Ruch (1980) and

others are similar to those reported by Schmitt et a1 (1984) for a

large number of special aptitudes and measures.

W

The general intelligence test used was the wonderlic Personnel

Test (Vonderlic, 1983). The Wonderlic Personnel Test (WPT) is a 12

minute, 50 item test of adult intelligence which has been used as a
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selection test by a large number of firms for many years.

(Schneider 8 Schmitt, 1986).

The psychometric properties of the UPT are within generally

acceptable ranges. The test~retest reliabilities of the WPT have

ranged from .82 to .94 (wonderlic, 1983); and, in a recent

assessment of the reliability, Dodrill (1983) found a test-retest

reliability -.94. Dodrill (1981) assessed the construct validity of

the "PT as a measure of general intelligence by correlating the WPT

with the Wechsler Adult Intelligence Scale (WATS) for 120 normal

adults in principal and cross-validation samples. The two tests

correlated .93 for the principal sample and .91 for the cross-

validation sample. In addition, criterion-related validation

studies show that the WPT is a significant predictor of job

performance. The Wonderlic Personnel Test Manual cites 22 published

and unpublished criterion-related validity studies which can be

summarized using meta-analytic techniques (Hunter, Schmidt 8

Jackson, 1982). The sample size weighted average correlation

between WPT scores and a variety of performance criteria (primarily

supervisory ratings) is equal to .39 with a confidence interval from

.34 to .44. In comparison, Schmitt, Gooding, Noe and Kirsch (1984)

found an average correlation of .25 when they used meta-analytic

techniques to calculate the sample size weighted average validity

for a variety of general mental ability tests across different

criteria. In addition, Jensen (1977) conducted item analyses and

found no evidence of culture bias between blacks and whites in

large, representative samples.
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There is one major limitation associated with the Wonderlic--it

is inappropriate to calculate verbal or numerical subscores despite

the broad range of problem types (wonderlic, 1983). The WPT is

designed with the range of problem types and structured so the

problems become increasingly difficult. To attain a high score on

the WPT, an individual must have a high level of several abilities

and must be able to manage them well in problem-solving. The

general intelligence construct, therefore, is understood as this

ability to manage many abilities (Uonderlic, 1983).

8232159512.:

The measures of general, verbal and numerical ability were

confirmed by a factor analysis of the verbal comprehension test, the

numerical ability test and the general ability test. As shown in

Table 7, the first factor of a principal components factor analysis

with orthogonal rotation consisted primarily of the Wonderlic, the

general ability test, and only partially of the specific tests. The

second factor reflects the EAS-2, the numerical test; while, the

third factor reflects the EAS-l, the verbal test.

Table 7.MW

59.2mm

Factor Loadings for Rotated Factor Matrix

 

Factors

Aptitude Test 1 II III

Wonderlic .91417 .27628 .29659

EAS-2 (Numerical) .23440 .97193 .02005

EAS-l (Verbal) .25550 .01941 .96661

Variance Explained 58.9% 30.1% 11.0%
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The SPSS-X factor analysis program was used to generate

standardized factor scores for each individual (SPSS Inc, 1986).

Each individual then had three ability scores derived from the

factor analysis: a general ability factor score, a numerical

ability factor score and a verbal ability factor score. Since they

were standardized, the ability scores had a mean of O and a standard

deviation of 1 across the sample. This had the advantage that each

individual's score was a deviation score, as suggested by Cronbach

and Snow (1977). These standardized factor scores were used for all

analyses.

Eeriemanse

A learning test consisting of 40 items was given to a control

group (np3l) that did not encounter the tax material in any way to

estimate a baseline. The average score was 15 correct out of 40

(37.5%) with a standard deviation of 4.00. The coefficient alpha of

this test was .37. The performance of this group who all appeared

to be guessing indicated that training was needed in order to

perform adequately on the test and that additional items might

increase the reliability of the test. As a result, 10 items were

added to the final test. The coefficient alpha reliability of the

50 item test for the experimental treatment groups was .87.

The 50-item measure of performance or learning was based on the

material presented in the textbook and consisted of questions

generated by three sources. The first set (14 items) was taken

directly from the standardized exam the tax service gives training

participants after completion of the first ten chapters of the Basic
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Course. The second set (22 items) consisted of true-false, quiz and

final exam questions that were re-written into a multiple choice

format. The third set (14 items) were new, multiple choice

questions written by the researcher in order to maximize the

reliability of the test. Those items were evaluated and approved by

the instructor of the course. An individual's score on this test

consisted of the number of questions answered correctly.

Walnut

Attitudes toward and satisfaction with the instructional

materials were measured using a questionnaire, shown in Table 8 with

basic descriptive statistics. The coefficient alpha reliability of

this measure was .70. This measure consisted of 12 items which were

derived from the evaluation form used by the tax preparation

service. A.thirteenth item measured subjects' overall evaluation of

the training materials. This item was not related to the 12 item

measure (r--.04, p-.36), possibly due to the ambiguity of the new

scale or to the change of scale.

WW

Cronbach and Snow (1977) criticized previous research for

failing to control for differences in instructional time or time

spent studying under various treatments. They recommended

controlling the experiment so that instructional time was kept

constant across treatments; however, they noted that in training

research this was rarely feasible. Rather, they suggested that

instructional time should be measured and used as a control
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Table 8.WM

Materials

Evaluation Items: Scale runs from

 

l - Strongly disagree to 5 - Strongly agree Mean S. D.

l. I learned what I expected to learn. 3.9 .58

2. The material presented was relevant to me. 4.1 .54

3. The material presented was valuable to me. 4.2 .60

4. The text was written clearly. 4.1 .68

5. The text was well-organized. 4.1 .52

6. The text presented the tax material

in a logical sequence. 4.0 .62

7. The examples were helpful

illustrations of the material. 4.1 .60

8. The text is written in a

comprehensible fashion. 4.0 .59

9. The text is written in an

interesting fashion. 3.7 .64

10. The text presented the tax material

in sufficient detail. 3.9 .51

11. The tables enhance the overall

presentation of the material. 3.8 .59

12. I have mastered the subject

matter of this course. 3.8 .66

13. Considering all your previous answers, use the scale below to

rate the instructional materials overall.

1 - very poor to 5 - excellent 3.6 .82

Coefficient alpha for all 13 items - .65

Coefficient alpha for first 12 items - .70.

Correlation between scale of first 12 items with

summary item (13) - -.04 (p-.36).
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variable. In order to assess instructional time a record was kept

of class attendance for those individuals in the instructional

support treatment. Time spent studying was measured using a grid

provided by Entwistle and Entwistle (1970). Subjects were asked to

keep track of the time they spent studying over the three weeks of

the course. As it is conceivable that some subjects completed the

grid only at the end of the course, a convenient subsample was

contacted to report their previous day's studying time. On

November 12, 1987, 50 subjects indicated how much time they had

spent studying the previous day, November 11. Of these 50 subjects,

41 completed the experiment and turned in a tax diary two weeks

later. Of these 41, 88% provided the same information about

November 11 at both times. Klein (1987) used this grid, although he

tested it somewhat differently. He found that the subsample's

responses were not significantly different from the responses for

that day from the full sample.

The assessment of instruction time and time spent studying also

served as a manipulation check. Individuals who had been assigned

to the instructional support treatment were expected to attend

class; however, a few individuals did not attend regularly or at

all. The integrity of the treatment might have been jeopardized if

highly irregular attenders or non-attenders were analyzed with

others in the instructional support treatment. Four individuals who

were assigned to the instructional support treatment and completed

all the measures did not attend any of the instructional sessions.

The experience of these individuals was more similar to the self-
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paced treatment than to the instructional support treatment. It

seemed appropriate to reassign them to the self-paced treatment.

Analyses were conducted both ways-~first, with these four

individuals in the self-paced treatment and second, in the

instructional support treatment. The differences were negligible;

therefore, these individuals were reassigned to the self-paced

treatment. Only results based on this reassignment are reported.

1 Procedure

Subjects were recruited through the campus newspaper during

October, 1987. They registered for the training class in advance.

An insufficient number of individuals responded to the

advertisements, so subjects were also recruited from two management

classes. Individuals who responded to the advertising and students

in one of the management classes were assigned to the instructional

support treatment. Individuals in the other management class were

assigned to the self-paced treatment. Initially 160 subjects were

assigned to one of the treatments with 58 subjects in the self-paced

treatment and 102 subjects in the instructional support treatment.

It was expected that more individuals would drop out of the

instructional support treatment because of schedule conflicts.

The training course was conducted the first three weeks of

November, 1987. It consisted of an introductory session, five 2-

hour instructional sessions (for those in the instructional support

treatment) and a final session. In the introductory sessions

(conducted separately for the two treatments), the experimenter

explained the training course and research project, obtained
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subjects' informed consent, gathered aptitude data, and distributed

training materials. The instructional sessions were conducted by a

paid and experienced instructor provided by the tax service who

explained text information, reviewed workbook problems and answered

questions as described above. At the final session, all subjects

took the exam, completed the final questionnaire and turned in time

spent studying grids. Within a week, the exams were graded and the

cash prizes were awarded to those who completed the project and

scored an 80% or above on the exam.

Analysis

Descriptive statistics including means, standard deviations,

internal consistencies and intercorrelations among all variables

were calculated and are shown in Table 9. The basic model for

analysis of the major issues was moderated regression (Cronbach 8

Snow, 1977; Stone 8 Hollenbeck, 1984; Zedeck, 1971). Aptitude was

entered into the regression equation first. Cronbach and Snow

(1977) recommended that individuals' aptitude scores be entered as

deviations from the mean score on the aptitude across all subjects.

This was satisfied since the scores were the standardized factor

scores derived from the factor analysis. A dummy variable for

treatment (+1 for instructional support and 0 for self-paced) was

entered second. In the third step, the cross-product of the

aptitude score and the treatment was entered into the equation.

Using this procedure with unstandardized regression coefficients

provided information about the independent effects of aptitude,

treatment and the interaction. Cronbach and Snow (1977) strongly
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Table 9. WWW

General Ability Numerical Ability Verbal Ability

 

Variable Factor Factor Factor

General

Ability 1.00

Numerical

Ability .00 1.00

Verbal

Ability .00 .00 1.00

Treatment .19** .08 .03

Hours .16* .12 -.04

Seminar

Attendance .20** .07 .02

Reaction .01 .15 .01

Learning .37** .31** .26**

Wonderlic .91** .26** .26**

EAS-l (Verbal) .22** .12 .96**

EAS-2 (Numerical) .22** .97** .10
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Table 9 (cont'd)

 

Seminar

Treatment Hours Attendance Reaction Learning

 

Treatment 1.00

 

 

 

Hours .61** 1.00

Seminar

Attendance .93** .64** 1.00

Reaction .13 .14 .06 1.00

Learning .58** .44** .54** .11 1.00

Wonderlic .20** .17* .27** .06 .51**

EAS-l .08 .003 .18* .01 .36**

EAS-2 .12 .16* .12 .15 .40**

Wonderlic EAS-l EAS-2

Wonderlic 1.00

EAS-l .51** 1.00

EAS-2 .49** .18* 1.00

N - 118

* p < .05

** p < .01
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recommended that analysis should focus on unstandardized regression

coefficients in order to see the influence of ATI in standard

deviations. The regression equation in which measures are

standardized, however, provided information about the strength of

the effects in terms that are comparable across units of measure.

This procedure was used to test the first hypothesis--that the

absolute value of the standardized regression coefficient for the

interaction term is greater than zero. The t test for that

regression coefficient (or the F test for the incremental change in

R2) will test whether the interaction is significantly greater than

zero.

The unstandardized regression equations were graphed in order

to identify the nature of the interaction, whether it is ordinal or

disordinal, and to assess which process suggested by Salomon (1972)

might explain the interaction, testing hypotheses la and lb.

It is important to note that cost considerations influence the

practicality of the interaction. However, the practicality or

utility of adaptive treatment in this situation cannot be directly

assessed because of the complexity of the payoff function. Such

estimates can be made only after more levels of instructional

support (i.e., more treatments manipulating instructional support)

are tested for their payoffs.

Separate regression equations were generated for general

ability (factor scores based on the first factor that emerges from a

principal components factor analysis as described earlier) and each

of the specific aptitudes (the second and third factors) separately.
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To test H2, confidence intervals were constructed around the cross-

validated (shrunken) coefficients of determination dRz) to indicate

whether general or specific aptitudes predict performance

differently. The confidence intervals were constructed as follows:

i2 - 1.96 (sd) < i2 < i2 + 1.95 (ad)

and sd - {[4112 (1 - R2)]2/n}1/2

If the confidence intervals overlap then they do not measure

different amounts of variance in performance; if the confidence

intervals do not overlap and if R2 for performance using general

ability is greater than?!2 for performance using specific abilities,

than general ability explains more variance. It is important to

note that there is not a generally accepted test for testing the

difference between two st. The use of confidence intervals is one

of several approximate tests that can be used.

To test H3, the standardized regression coefficient for the

interaction between general ability and training was compared to the

standardized regression coefficient for the interaction between

verbal comprehension and training and between numerical ability and

training using confidence intervals in the same manner as above.

Testing H4, that the utility of adaptive treatment is greater

than that of fixed treatment, was more complicated and exploratory.

The procedure that would have been followed is described below.

However, as discussed below, this hypothesis was not tested because

of the results.

Cronbach and Snow (1977) suggested a method to compare the

outcome of adaptive treatment to putting everyone in one treatment
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when only two treatments have been investigated. They proposed that

utility depends on the strength of the interaction and the distance

of the cross-over point on the interaction (where the outcome for a

particular level of ability is the same regardless of which

treatment is experienced) from mean ability. They assumed that the

standard deviation of the outcome (performance) equalled 1.0 and

that the adaptive treatment offered preferential treatment for those

with high ability, so in their case, the regression slope of the

preferential treatment (A) was greater than the regression slope of

the original treatment (B). They expressed the change in utility

per person (ignoring cost) if treatments are adapted to individual

aptitudes by the following equation:

Change in Utility per person - (BA - BB) 5

where

BA is the regression coefficient for the preferential treatment

BB is the regression coefficient for the original treatment

5 is the ordinate of the normal distribution at the crossover

between the regression equations for A and B

This equation needs to be modified in two ways to assess the

change in utility per person for the current situation which would

provide self-pacing as a type of preferential training for higher

aptitude trainees.’ First, an estimate of the value of performance

is needed. This estimate is provided by the standard deviation of

performance in dollars. In this case the standard deviation can be

estimated using procedures devised by Schmidt, Hunter, McKenzie and

Muldrow (1979) and amended by Bobko, Karren 8 Parkington (1983)
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where supervisors provide estimates of the value of job performance

for tax preparers at the 15th, 50th and 85th percentiles. As

suggested by Bobko et a1, supervisors will first estimate the 50th

percentile. These estimates will be averaged and the average will

be fed back to the supervisors who then estimate the 15th and 85th

percentiles. The differences between the 50th and 15th percentiles

and between the 85th and 50th percentiles yield estimates of the

standard deviation of performance. This estimate may be verifiable

through archival records since tax preparers at the tax service are

paid by commission. Second, the relationship between training

success and performance must be added in order to make the linkage

between performance improvements in the training course and

performance on the job. The relationship between training success

and performance would be expressed best in the correlation

coefficient estimated from a study of the effect of the tax preparer

training on actual job performance. Unfortunately such a study has

not been performed at the tax service. However, an estimate of the

correlation coefficient derived from a meta-analytic summary of

training can be used. In their meta-analysis, Hunter and Hunter

(1984) found a correlation of .28 between training success and

overall ratings of performance for a large number of studies.

Change in utility per person - (BA - BB)(r)( E )(oe)

where

BA is the regression coefficient for the preferential treatment

BB is the regression coefficient for the original treatment

5 is the ordinate of the normal distribution at the crossover
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r is the correlation between training success and performance

0, is the standard deviation of performance in dollars.

This formulation does ignore costs; however, the use of the

preferential treatment actually gggzggggg the cost per person since

instructors will not have to be paid to help the higher aptitude

trainees.



CHAPTER 5: RESULTS

Description of Sample

Of the 160 subjects who responded to the recruiting, 118

completed the training and the learning test. The instructional

support treatment in which subjects received.materials and a

training class had 69 individuals complete the training and learning

test (68% of those recruited); whereas, in the self-paced treatment,

49 individuals completed the training and learning test (84% of

those recruited). These figures indicate that there was more

attrition than expected. However, as shown in Table 10, the ability

test scores of those who completed the training were not

significantly different from the scores of those who did not

complete the training. Thus, the attrition did not alter the

critical characteristics of the sample.

Table 10.WW

Failed to Complete Completed

Training Training

Variable Mean SD Mean SD

 

Self-paced Instruction Treatment

Score on EAS-l (Verbal) 16.9 5.7 17.1 3.5

Score on EAS-2 (Numerical) 46.8 12.5 46.6 9.9

Score on Uonderlic 25.0 4.0 24.1 4.3

Instructional Support Treatment

Score on EAS-l (Verbal) 19.7 4.0 18.6 4.2

Score on EAS-2 (Numerical) 44.3 12.8 49.2 11.2 (p-.06)

Score on Wonderlic 25.7 5.2 27.0 4.8

108



109

The demographic characteristics of the whole sample (n-118)

indicated that most (93%) were enrolled in a degree program and 58%

were juniors in college while 36% were seniors. As would be

expected, then, 33% were 20 years old; 36% were 21; while 23% fell

between the ages of 22 and 30. There were a few more females (56%)

than males (44%). Most (74%) were business majors. These

characteristics indicate that those subjects who completed the

training had primarily been recruited from the management classes.

Subjects also provided information about their family income

and tax experience. Fifteen percent indicated they had family

income below $10,000 annually; whereas, 39% indicated their family

income exceeded $50,000. These figures may be misleading, however,

since it was not ascertained whether students included their

parents' income or just their own. Forty-four percent of the

subjects indicated that they had never completed their own tax

return or that other individuals had completed their returns for

them. Almost as many subjects (43%) had filed their own returns at

least twice or had helped other people complete their returns. Most

people (59%) filed the simplest tax form--104OEZ.

Descriptive statistics on the whole sample for the major

variables are shown in Table 11. The near-zero means and near-one

standard deviations on the ability factors reflect the

standardization procedure utilized by the factor analysis in

generating factor scores for the subjects. Individual scores

therefore, deviate from zero and reflect deviations from the mean as

suggested by Cronbach and Snow (1977).
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Table 11.WW

 

Variable Mean St. Dev.

Score on EAS-l (Verbal) 18.00 4.00

Score on EAS-2 (Numerical) 48.22 10.79

Score on Wonderlic 25.92 4.84

General Ability Factor1 .02 1.03

Numerical Ability Factor1 -.06 .96

Verbal Ability Factor1 .07 .96

Hours Spent on Course 10.43 5.41

Learning Score 29.37 8.27

Evaluation of Materials 3.97 .28

1Ability factors are standarized such that means are zero and

standard deviations are one.

n - 118
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As shown in Table 12, the breakdown of the major variables by

treatment reflects several anticipated results. First, mean

attendance for subjects who were in the instructional treatment was

four out of five sessions. In addition, most subjects attended at

least three of the five. This is reflected in hours spent on the

course in that individuals who attended the seminars spent almost

twice as much time (13.2 hours) on the course than those who studied

on their own (6.5 hours). The tendency for individuals in the

instructional support treatment to spend more hours on the course

was also suggested by the high correlation (.61) shown in Table 10

between treatment and hours. Finally, on the average, individuals

who completed the instructional treatment scored significantly

higher answering 33 of 50 questions correctly on the learning test

compared to those who studied on their own who answered 24 of 50

questions correctly.

One result shown in Table 12 was not anticipated: there was a

significant difference between the treatments on the average score

on the general ability factor. This appears to be primarily a

function of small, but significant differences on the average

performance of the EAS-l (Verbal) and the Wonderlic tests in which

the average score for the instructional support treatment was

greater than for the self-paced treatment.

As a follow-up to this unexpected result, comparisons were made

between the groups on their motivation to learn. In a questionnaire

administered prior to training, subjects completed a set of 6
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Table 12. WW1

 

Self-paced Instructional

Variable Mean SD Mean SD

Score on EAS-l (Verbal)* 17.0 3.4 18.7 4.3

Score on EAS-2 (Numerical) 46.3 10.6 49.6 10.8

Score on Wenderlic* 24.3 4.5 27.1 4.7

General Ability Factor* -.27 1.0 .23 1.0

Numerical Ability Factor -.03 1.0 .14 1.0

Verbal Ability Factor -.21 .9 .05 1.0

Hours Spent on Course* 6.5 4.3 13.2 4.3

Seminar Attendance* 0.0 0.0 4.0 .8

Learning Score* 23.7 5.9 33.4 7.3

Evaluation of Materials 3.9 .3 . 4.0 .3

Motivation to Learn* 3.6 .6 4.0 .4

* Significant Difference between Treatments (alpha < .05)

1 Self-paced treatment (n-49); Instructional support treatment

(np69)
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questions derived from a scale by Ryman and Biersma (1975) assessing

motivation to learn which had a coefficient alpha reliability of

.76. On a scale of 1 (strongly disagree) to 5 (strongly agree),

subjects in the low instructional support treatment had a mean of

3.6 (sd - .57) while subjects in the high instructional support

treatment had a mean of 4.0 (sd - .44), which was significantly

different (p<.01). This indicated that as a group the low

instructional support subjects were not as motivated to learn the

tax information.

These differences reflect the failure of randomization to

minimize subject differences between treatments on general ability

and motivation to learn. 'Randomization had been attempted by

randomly assigning management classes to treatments, assuming that

students were randomly placed in the classes through the

registration process. However, the evidence is inconsistent with

this assumption.

Hypotheses

W

The results of two regression equations generated for each

ability factor are shown in Tables 13 to 19. Several patterns

emerge across all the equations. First, the main effects for hours,

ability factor and treatment are consistently significant for all

ability factors and account collectively for a moderate percentage

of the variance (36-39%). Second, hours and treatment appear to be

redundant predictors of learning as suggested by the high (.61)

correlation between them. This is apparent in that the omission of
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Table 13.W

W

 

Variable Multiple Shrunken Increment p for

Step Entered Correlation R2 in R2 Increment in R

1 Hours .44 .19 .19 < .001

2 General

Ability .54 .28 .10 < .001

3 Treatment .64 .39 .12 < .001

4 Ability X

Treatment .65 .40 .01 .053

Table 14.WW

 

WWW

Variable Multiple Shrunken Increment p for

Step Entered Correlation R in R2 Increment in R2

1 General

Ability .37 .13 .14 < .001

2 Treatment .62 .38 .25 < .001

3 Ability X

Treatment .64 .39 .02 .043
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Table 15.W

W

 

Variable Multiple Shrunken Increment p for

Step Entered Correlation R2 in R2 Increment in R2

1 Hours .44 .19 .19 < .001

2 Numerical

Ability .51 .25 .07 < .01

3 Treatment .64 .39 .15 < .001

4 Ability X

Treatment .64 .39 .004 .176

Table 16.W

W

 

Variable Multiple Shrunken Increment p for

Step Entered Correlation R2 in R2 Increment in R2

1 Numerical

Ability .31 .09 .09 < .001

2 Treatment .63 .39 .30 < .001

3 Ability X

Treatment .64 .39 .006 .141



 

 

Table 17. ‘ i '- ';' ;::

WW

Variable Multiple Shrunken Increment p for

Step Entered Correlation R in R2 Increment in R2

1 Hours .44 .19 .19 < .001

2 Verbal

Ability .52 .26 .08 < .001

3 Treatment .62 .37 .12 < .001

4 Ability X

Treatment .62 .37 .002 .266

Table 18.WWW

 

WWW

Variable Multiple Shrunken Increment p for

Step Entered Correlation R2 in R2 Increment in R2

1 Verbal

Ability .26 .06 .06 < .01

2 Treatment .61 .36 .30 < .001

3 Ability X

Treatment .61 .36 .001 .302
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Table 19.WW

Easter:

Regression Coefficients

Equation Ability Treatment Interaction Constant

 

General Ability Factor

Unstandardized .86 8.7 2.07 23.95

Standardized .11 .53 .19

R - .64. Cross-validated R2 - .39. Change in R2 associated with

intiiaction - .02 (p-.043). Standard Error for Beta on Interaction

Verbal Ability Factor

Unstandardized 1.07 9.35 .72 23.94

Standardized .12 .56 .07

R - .61. Cross-validated R2 - .35. Change in R2 associated with

iggeraction - .001 (p-.3). Standard Error for Beta on Interaction -

Numerical Ability Factor

Unstandardized 1.44 9.23 1.37 23.76

Standardized .17 .55 .12

R - .64. Cross-validated R2 - .39. Change in R2 associated with

interaction - .006 (p - .2). Standard Error for Beta on Interaction

- .11
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hours from the equation did not significantly reduce the predictive

value of the regression. Third, treatment appeared to have a

greater influence on learning than ability. This is reflected in

the incremental changes in R2 associated with entering ability and

treatment. The incremental change in R2 associated with entering

ability ranged from .06 to .14 while the incremental change in R2

associated with entering treatment ranged from .25 to .30 (in

equations not controlling for hours). Lastly, the interaction of

ability and treatment had the weakest effect on learning across

ability levels.

W

The standardized regression coefficients for the interaction

terms are shown in Table 20. The largest coefficients are those

associated with the general ability factor. These coefficients (.18

and .19) are significantly different from zero as indicated by the

one-tailed test's significance levels (.053 and .043, respectively)

associated with the increment in R2 given in Tables 13 and 14. The

standardized regression coefficients of the comparable interaction

terms for the numerical and verbal ability factors are substantially

smaller and not significantly different from zero.

W111

Hypotheses 1a and lb predicted the interaction of ability and

treatment would be due to different processes. Hypothesis 1a

predicted a disordinal interaction due to the compensatory nature of

instructional support; while, hypothesis lb predicted an ordinal
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Table 20.WWW

Terms

Equation Controlling for Hours | Equation Not Controlling for Hours

 

Ability Beta S.E. | Beta S.E.

General .18 .ll .19 .11

Numerical .11 .11 .12 .ll

Verbal .08 .13 .07 .13

interaction due to the preferential nature of instructional support.

These hypotheses could only be evaluated for the general ability

factor since interaction terms on the other factors were not

significantly different from zero. The unstandardized regression

equations for each treatment for general ability (not controlling

for hours) were graphed, as shown in Figure 5. The unstandardized

regression weight for ability on performance in the high

instructional support treatment is significantly different from zero

at the .05 level; whereas, the unstandardized regression weight for

ability on performance in the low instructional support treatment is

not significantly different from zero at the .05 level. The results

are consistent with hypothesis 1b in that the slope of the line for

high instructional support is greater than the slope of the line for

low instructional support and the lines do not intersect.

W

Hypothesis 2 predicted that general ability would be more

predictive of performance after training than specific abilities.

This hypothesis was tested by comparing the percent of variance
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explained (shrunken R2) by the total regression equations for

general versus specific abilities. The percent of variance

explained and the coefficients of determination are given in Table

21. Using the equations given in Chapter 4, the standard deviation

for shrunken R2 is .088. It is apparent from looking at Table 21

that the confidence intervals around the shrunken R2s would all

overlap, indicating that they are not significantly different from

each other. This finding is inconsistent with the hypothesis, in

that both specific and general abilities predict learning to the

same extent .

Table 21. t s u

Equation Controlling for Hours | Equation Not Controlling for Hours

 

Multiple Shrunken | Multiple Shrunken

Ability R R2 | R R2

General .64 .394 .65 .399

Numerical .64 .392 .64 .393

Verbal .61 .350 ~ .62 .368

Wis—3.

Hypothesis 3 predicted that the interaction of general ability

with training would be stronger than the interactions of specific

abilities with training. As is apparent from looking at Table 20,

confidence intervals using the standard errors around the

standardized regression coefficients would all overlap. This

finding is also inconsistent with the hypothesis in that the
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strength of the interactions are not significantly different from

each other.

Wheels—£1

Hypothesis 4 was based on Cronbach and Gleser's (1965)

assertion that the utility of adaptive treatment would be greater

than the utility of fixed treatment. As discussed above, a number

of treatments at different levels of instructional support are

needed to test this hypothesis appropriately, although Cronbach and

Snow (1977) suggested a method to estimate the difference in

utilities with only two treatments. Their method estimates the

difference in utilities from two bits of information: the strength

of the interaction and the distance of the cross-over point for the

interaction from mean ability. Apparently, this method is dependent

on the assumption that the interaction is disordinal.

Unfortunately, the interaction found in this training situation is

ordinal; therefore, this method cannot be used.

These analyses are difficult to apply because ability was

derived from factor scores; thus, the analyses were conducted a

second time using actual test scores on the Henderlic, EAS-l

(Verbal), and EAS-2 (Numerical). The full moderated regression

equations based on the tests themselves, shown in Table 22, are

totally consistent with the results based on the factor scores. For

example, the strength of the effect on learning of the interaction

of treatment and the Vonderlic (.21) is almost identical to the

strength of the effect on learning of the interaction of treatment

and the general ability factor (.19).
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Table 22.WWW

Regression Coefficients

 

Equation Ability1 Treatment Interaction1 Constant

wonderlic

Unstandardized -.34 8.15 ' -.48 24.27

Standardized -.20 .49 -.21

R - .69. Cross-validated R2 - .46. Change in R2 associated with

interaction - .02 (p-.028)2. Standard Error for Beta on Interaction

- .11

. EAS-2 (Numerical Ability)

Unstandardized -.15 8.96 -.15 24.01

Standardized -.20 .54 -.15

R - .68. Cross-validated R2 - .43. Change in R2 associated with

intiiaction - .009 (p-.08)2. Standard Error for Beta on Interaction

EAS-l (Verbal Ability)

Unstandardized -.36 8.92 -.23 24.06

Standardized -.18 .53 -.09

R - .63. Cross-validated R2 e .38. Change in R2 associated with

interaction - .003 (p - .25)2. Standard Error for Beta on

Interaction - .13

1 Sign of Ability and Interaction terms is negative because scores

were entered as deviations from the mean.

2Significance test is based on a one-tailed test.
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Summary

The results indicate that for these two training treatments

there is a significant ordinal interaction between general ability

and treatment such that the relationship between general ability and

learning is stronger in the high instructional support treatment

than in the low instructional support treatment. The interactions

of treatment with specific abilities were not significant. In

addition, in this setting, the overall predictability of general

ability was not significantly greater than for specific abilities;

and, the strength of the effect of interaction of general ability

with treatment on learning was not significantly different from the

strength of the effects of the interactions for specific abilities.

The dependent variable in the stated hypotheses was learning;

however, learning is only one outcome of training (Kirkpatrick,

1967). Subjects' reaction to the training is another relevant

outcome that was assessed by surveying subjects' evaluation of the

instructional materials and of the amount of learning they acquired.

Reaction may have been influenced by the same variables as learning,

ability, treatment and the ATI, as a number of ATIs have been found

to influence individuals' attitudes (Cronbach 8 Snow, 1977).

However, regressions assessing the influence of these variables

indicated that none of themeas a significant predictor of reaction.

This is probably due to the finding, as shown in Tables 11 and 12,

that there was little variance in reaction to predict since the mean
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and standard deviation for the self-paced treatment were 3.9 and .3

while the mean and standard deviation for the instructional

treatment were 4.0 and .3.



CHAPTER 6: DISCUSSION

The results and implications of this investigation warrant

further consideration. First, this consideration summarizes and

compares the results to the major goals of the study, including

estimation of the practical implications of adapting treatments and

evaluation of the contribution of the results to the ATI literature.

The results are used to propose a taxonomy of instructional support

that could guide hypothesis generation in future ATI investigations.

Second, the study needs to be evaluated for its internal validity by

considering alternative explanations for the results and for its

external validity by considering issues related to the

generalizability of the results. Finally, several issues to be

investigated in future research are discussed.

Summary and Implications of Results

The primary goal of this study was to assess the utility of

adaptive treatment by testing whether aptitudes and treatments

interact in determining performance. Two strategies were pursued to

meet this goal. The first was to estimate the utility of adaptive

treatment in the preparation of tax preparers by determining the

strength of an ATI. The second was to estimate the costs and

benefits of different treatment strategies. If the utility of

adaptive treatment favors this approach, the application of the

results could enhance the productivity of workers, increase

attention paid to the individual employee and ease the impact of the

impending labor shortage of skilled or professional workers.

126
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The first strategy pursued the strength of an aptitude-

treatment interaction. Interactions were estimated for three

different abilities--general, numerical and verbal--in two different

treatments manipulating instructional support. Only one

interaction, general ability by treatment, was significant (p-.043).

This interaction reflected a standardized slope difference of .19

between the regression equations of ability on achievement for the

two instructional support treatments. This slope difference is not

trivial; however, as further investigation revealed, it is not just

the strength of the interaction that impacts utility, but also the

nature of the interaction.

The nature of the interaction was tested by investigating two

competitive approaches concerning how ability and treatment might

interact to influence performance. The first, the compensatory

approach, predicted that instructional support would interact with

ability such that high instructional support would aide low aptitude

individuals and raise them to the same level of performance as high

aptitude individuals. The nature of this interaction is disordinal

with the intersection of the separate regression lines for the

treatments at high aptitude, high performance. The second, the

preferential approach, predicted that both low and high aptitude

individuals would respond to instructional support, but that high

aptitude individuals would respond more. The nature of this

interaction is ordinal.

The results were consistent with the preferential approach,

indicating that the interaction of general ability and treatment was
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ordinal. This finding appears to imply that the high instructional

support treatment is better for everyone, regardless of aptitude,

and that adapting treatments to individuals' aptitudes is

unnecessary.

However, Cronbach and Gleser (1965) and Cronbach and Snow

(1977) argued that ordinal interactions may still imply that

providing adaptive training treatments could benefit the

organization. The determination of the utility in such a situation

depends on the balance of selection (in terms of the minimum

cutoff), of the costs of treatments and testing, and of the

differential gains in performance. As shown below, the results of

the current study suggest performance may be maximized if the

adaptive treatment strategy involves selecting high aptitude

individuals and putting them into the high instructional support

treatment.

The evidence for this strategy consists of several points

derived from Figure 5, the graph of the ordinal interaction of

general ability and treatment on learning. First, the positive

slope of the regression lines indicating that ability is a

significant predictor of performance suggests that high ability

individuals should be selected. Average performance will increase

as the ability levels of selected individuals increases. For

example, if high ability individuals (average ability - +2 standard

deviations) are selected and experience the high instructional

support treatment, then their expected performance on the learning

measure is, on average, 39 correct answers out of 50. On the other
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hand, if low ability individuals (average ability - -2 standard

deviations) are selected and experience the high instructional

support treatment, then their expected average performance on the

learning measure is 27 correct answers out of 50, a reduction of

24%.

Second, the graph indicates that high ability individuals would

benefit more than low ability individuals from experiencing the high

instructional support treatment. For example, high ability

individuals (average ability - +2 standard deviations) would get an

average of 13 extra answers correct (a gain of 26$) if they

experience the high instructional support treatment instead of the

low instructional support treatment. In contrast, low ability

individuals (average ability - -2 standard deviations) would only

get an average of 5 extra answers correct (a gain of 10%) if they

experience the high, instead of the low, instructional support

treatment. Similarly, high ability individuals who are +1 standard

deviations from the mean would experience a 22% increase in correct

answers (11 extra) ; whereas, low ability individuals who are -1

standard deviations from the mean would experience only a 14%

increase in correct answers (7 extra).

These estimates can be used to highlight how organizations may

experience a gain in utility from adaptive treatment, despite an

ordinal interaction. The gain depends in its simplest form on

whether the net gain in performance as reflected in the increases in

correct answers has a greater value to the organization than the

costs of testing. For example, the costs of tests used to screen
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out low aptitude individuals must be less than the gain in

performance for training only high aptitude individuals. In this

situation, high aptitude individuals perform 12 questions better

than low aptitude individuals in the same (high instructional

support) treatment. The value of this 12 question gain per person

should be greater than the cost of testing each person.

Utility also depends on the determination of the cutoff for

selection and the differential gain in performance from the

different treatments for selected subgroups, balanced against the

costs of testing and of treating subgroups differently. For

example, if the cutoff for selection is -l.l standard deviations for

the mean, then the gain in performance for low aptitude individuals

(-1 standard deviations) who experience different treatments can be

compared to the gain in performance for high aptitude individuals

(+2 standard deviations) who experience different treatments. Low

aptitude individuals only gain 7 correct answers if they experience

the high instructional support treatment; whereas, high aptitude

individuals gain 13 correct answers from the high instructional

support treatment. The 13 point gain for high aptitude individuals

may be worth the cost of the treatment and testing; however, the 7

point gain for low aptitude individuals may not be worth the cost.

If this is the case, then the organization would place high aptitude

individuals into the high instructional support treatment and either

reject low aptitude individuals or search for another treatment to

increase their performance.
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Specific recommendations for adaptive treatment cannot be made

in this, or any, situation without information on the costs of

testing and treatment. Regardless, the evidence argues strongly for

selection since ability is predictive of performance and since the

high instructional support treatment has a greater payoff in

performance for high ability individuals. Whether the situation

calls for adaptive treatment depends on more information than is

currently available. However, the possibility is not remote that

utility may be enhanced by adapting treatments.

W

The findings regarding the strength and nature of the

interaction are only suggestive that there may be utility in

adapting treatment in the current situation by offering two

treatments, one for each ability group, since the interaction was

ordinal. However, it is interesting to speculate what the utility

of adaptive treatment would be if the strength of the interaction

was the same, while the nature of the interaction was disordinal.

Table 23 shows what the standard deviation of performance would

have to be for different increases in utility given (1) the

interaction found in this test (.19), (2) the average strength of

the relationship between training success (learning test) and

performance (.28) based on Hunter and Hunter's (1984) meta-analysis

and (3) various cross-over points between treatment equations. For

example, in order for the increase in utility per person for

adapting treatments to be $100 when the cross-over is at mean

ability, the standard deviation of performance would have to be



132

 

Table 23 - WWW

Standardized Correlation Difference Standard

Slope b/n Training in Utility Deviation

Difference 8 Performance Per Person of Performance

Cross-over of Interaction at Mean: 5 - .399

.19 .28 $ 100 $ 4,711

.19 .28 $ 200 $ 9,422

.19 .28 $ 500 $23,555

.19 .50 $ 100 $ 2,638

.19 .50 $ 200 $ 5,276

.19 .50 $ 500 $13,190

Cross-over of

.19

.19

.19

.19

.19

.19

Cross-over of Interaction at +2 Standard Deviationzi - .054

.19

.19

.19

.19

.19

.19

.28

.28

'.28

.so

.so

.50

.28

.28

.28

.50

.50

.50

$ 100

$ 200

$ 500

$ 100

$ 200

$ 500

$ 100

$ 200

$ 500

$ 100

$ 200

$ 500

$

Interaction at +1 Standard Deviation: g

$ 7,767

$15,534

$38,836

$ 4,350

$ 8,699

$21,749

$34,809

$69,618

174,046

$19,493

$38,986

$97,465
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$4711. But for the increase in utility per person to be $500 in the

same situation, the standard deviation of performance would have to

be $23,555. Given this situation, it is much less likely that

adapting treatments would lead to a $500 gain in utility per person.

As the cross-over deviates from the mean, the required standard

deviation in performance increases to totally unrealistic levels

(e.g., $174,046).

However, it should be noted that part of the reason for the

limited benefit of adapting treatments given the current information

derives from the fact that the dependent variable was training

success and not job performance and that the relationship between

training success and job performance was only moderately strong

(r-.28). In other situations, that relationship may be stronger.

Table 23 also contains estimates of the required standard deviation

in performance for situations in which the correlation between

training success and job performance is stronger (.50). The results

indicate that with this stronger relationship, the required standard

deviation in performance is almost half as large as with the weaker

relationship (.28).

Walt:

As discussed, the data were consistent with an ordinal

interaction predicted by the preferential approach. Although the

positive utility of adapting treatments was only suggested by the

results, it is interesting to speculate on the effects of the

findings.
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It has been proposed that adapting treatments would have

several positive outcomes: enhancing productivity, focusing

attention on individuals and easing the labor shortage. The results

of this study suggest that productivity is enhanced by treating all

trainees similarly, i.e., putting them in a highly supportive

instructional environment; although, high ability trainees respond

more to this supportive environment than low ability trainees.

Therefore, the best strategy is to select high aptitude individuals

for the high instructional support treatment since their gain in

performance is greater than the gain in performance for low aptitude

individuals.

The finding that high ability trainees responded more to the

supportive instruction than low ability trainees implies that the

impact of the impending labor shortage will not be lessened by

hiring more low ability employees. For example, if organizations

try to increase the performance of low ability employees by

providing extra instructional support, they may achieve only partial

success. Organizations will fill vacancies, but will not fill them

with high performers. Average performance under the labor shortage

will be less than under current, adequate supply conditions.

Application of the findings indicates that performance may be

enhanced somewhat, in that low ability individuals, if selected and

trained, will increase their performance to some extent. However,

treating all trainees similarly will not increase attention on

individuals or significantly reduce the impact of the labor

shortage.
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The training study was designed to compensate for and to extend

findings in the previous literature as represented by the meta-

analytic results. This invites a comparison of their results.

ifiifimggjjzgg. The standardized regression coefficients

associated with the interactions not controlling for hours in the

training study reflect the same interaction calculated in the meta-

analysis (.19). A comparison of these effect sizes indicates that

they are consistent with each other. The average weighted

regression coefficient across the studies in the meta-analysis was

.19 with a confidence interval from .04 to .34. The standardized

regression coefficients found in the training study ranged from .07

for verbal ability to .19 for general ability, fully within the

range found in the meta-analysis. These similarities reflect

consistency in the estimates of the strength of ATIs' effects on

achievement.

NaguIg_2f_1n§§:gg§12n51_§uppgzt. Although their standardized

regression coefficients indicate the same strength for the

interaction of ability and treatment, the meta-analysis and the

training study appear to reflect different types of interactions.

As discussed earlier, in 9 of the 14 studies in the meta-analysis,

the regression coefficient associated with the low instructional

support treatment is greater than that associated with the high

instructional support treatment. In contrast, in the training

study, the result was just the opposite. The regression coefficient
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associated with high instructional support was greater than that

associated with low instructional support.

These conflicting results primarily suggest that the type of

instructional support may influence the nature of the interaction.

Two different ways to provide instructional support-oremedial

information and teaching aides--were discussed earlier. However,

the results suggest that there may be many more ways to provide

instructional support. For example, some manipulations of high

instructional support involved a student-centered approach in which

individuals progressed through material at their own pace (e.g.,

Ross 8 Rakow, 1981). Other manipulations involved the addition of

learning aides to reading material, such as attention directing

devices or supplementary questions (e.g., Threadgill, 1979; Winn,

1981).

The possibility that there are a number of ways to provide

instructional support which may in turn affect the type of ability

and treatment interaction suggests that the nature of instructional

support needs to be investigated more thoroughly. A taxonomy of

instructional support treatments would provide a structure that

would help in predicting interactions. The absence of a taxonomy

limits the interpretation of the results of the meta-analysis

somewhat since types of instructional support might be an important

moderator that cannot be tested at present.

The taxonomy would also help to distinguish between high and

low instructional support, a difference which is sometimes difficult

to discern from descriptions of studies. For example, in one study,
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such as the present empirical study, an instructor provides high

instructional support because he or she supplements reading material

by providing examples, reiterating important points and answering

questions. In another situation, an instructor provides low

instructional support as he or she lectures without interacting with

trainees or students.

The difficulty in distinguishing between instructional support

manipulations highlights how critical it is to identify what

constitutes instructional support and how important it is to

describe the instructor's behaviors carefully. It also provides

support for the procedure used in the meta-analysis to estimate the

strength of the interaction of accumulating the absolute values of

the slope differences. These issues illustrate how the nature of

the interaction is highly dependent on the types and levels of

instructional support treatments. Because of its practical and

theoretical contributions, a proposed taxonomy based on the results

of Murray's (1983) factor analysis of the TBI is described below.

Qgng:§1_gng_§pg§1£1g_§h111;y. The meta-analysis and the

training study yielded essentially similar results comparing the

effects of the interactions of treatment with general and specific

abilities on achievement. In both, the confidence intervals around

the standardized regression coefficients for the interaction of

general, verbal and numerical abilities with treatment overlapped,

indicating that the coefficients were not significantly different

from each other. On the other hand, the strength of the

interactions was significantly greater than zero (except for general
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ability) in the meta-analysis, but not in the training study. As

discussed above, this may be due to the differences in the nature of

the instructional support manipulations. The most glaring

difference is that the weighted average regression coefficient for

general ability by treatment in the meta-analysis is almost zero

(Beta - .03, us), while the parallel standardized regression

coefficient in the training study is significantly different from

zero (Beta - .19, p - .043). This discrepancy may be due to the low

number of effect sizes in the general ability moderator analysis

(kp3). On the other hand, it could be due to sample differences in

educational level. The results of the educational moderator

analysis in the meta-analysis were consistent with the proposition

that the strength of the interaction effect increased as the

educational level increased. The subjects in the training study

were college students, who represent a highly educated papulation

and would be expected to reflect a fairly strong interaction effect.

However, the subjects in the meta-analysis who were included in the

general ability moderator analysis were younger and less well-

educated, since 80% (501) were elementary students and the remaining

20% (122) were high school students.

These comparisons suggest the nature of the tasks may influence

the relative predictive power of general versus specific abilities.

In the meta-analysis and the training study, the tasks may have

required both general and specific abilities; so both were

predictive of performance. In other tasks with more specific

requirements, the specific ability might be most predictive while
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other specific abilities and general ability are not. For example,

performance in a task with high verbal requirements and no

quantitative requirements (such as editing) might be predicted by

the interaction of verbal ability and treatment.

Summary. The results of the meta-analysis and the training

study reflect some similarities and differences. Although the basic

findings regarding the strength of ATIs were consistent, they were

inconsistent regarding the nature of the interactions. Some of

these inconsistencies might be explained by different conditions

discussed above such as nature of instructional support. However,

there are other differences between educational settings and

training settings that could explain the results.

First, the educational level and age of individuals undergoing

training is typically higher than individuals still in school. Much

of the research in education has focused on elementary and high

school students; whereas, industrial training is conducted for

individuals who are older and have higher educational backgrounds

(high school degree and above). The finding that the strength of

the interaction increases as educational level increases suggests

that results in educational settings with younger subjects may not

be replicated in training settings with older subjects. In

addition, the possibility of a strong interaction effect in training

settings due to a relatively more educated subject population

increases the potential utility from adapting treatments on the

basis of that interaction.
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Second, training is typically conducted for a specific task or

job; whereas education is focused on general tasks. The

identification of an ATI for a specific task can have high and

immediate utility to the organization as adapting treatment on the

basis of that ATI can directly enhance performance on that task.

The finding of a specific ATI in education may have less utility

because its application is limited and its contribution to the

overall education of the individual is small.

Third, the salience and intensity of a training experience for

individuals is greater than for an educational experience, in that

they know they will need to apply the knowledge they are gaining in

training. It is more difficult for students to identify when and

where they will apply the knowledge they are gaining in school.

This relatively vague sense of relevance may introduce more random

noise into the educational setting than into the training setting.

This noise would enhance random error in education settings which

would be reduced in training settings.

These reasons may partially explain the differences in the

educational (meta-analytic) results and the training results. In

addition, they provide a strong rationale for further assessment of

ATIs in training settings; since, despite a great deal of research

in educational settings, there may be important differences that

restrict the applicability of educational findings to training

situations.
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As discussed above, the conflicting results between the meta-

analysis and the empirical study may be due to differences in the

nature of instructional support. It is difficult, however, to

delineate what these differences might be since no taxonomy of

instructional support exists to guide classification of aspects of

support. Such a taxonomy is proposed here based on the Teacher

Behaviors Inventory (Murray, 1983). Future research could examine

this taxonomy and use it to guide hypothesis generation.

As discussed above, the Teacher Behaviors Inventory (TBI)

consists of 60 behavioral items rated in terms of their frequency of

occurence. Murray (1983) conducted a principal-axis factor analysis

with varimax rotation and identified 9 orthogonal factors he named:

Clarity, Enthusiasm, Interaction, Task Orientation, Organization,

Rapport, Use of Media, Pacing and Speech.

Although these factors are mathematically uncorrelated due to

the orthogonal rotation, they appear to be conceptually related.

For example, task orientation and organization may be dependent

since individuals who are conscientious about sticking to the task

are likely to be highly organized. In addition, people tend to

attribute good rapport to others who have positive interactions with

them. Based on these conceptual relationships, there may be more

parsimonious factors underlying the 9 factor revealed by Murray's

analysis.

First, three of the primary factors (Clarity, Interaction and

Use of Media) appear to reflect a factor that could be called
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2e;§23a1_§uppgrt. Personal Support appears to reflect how the

leader supports and interacts with the individual trainee or student

by answering questions, giving examples, asking questions of

individuals and calling individuals by name. Second, Task

Orientation, Pacing and Organization appear to reflect Inigigting

Ssxugggrg. Initiating structure could be described as the extent to

which an instructor supports trainees or students through behaviors

such as using headings or subheadings, signalling transitions,

writing key terms on the board and summarizing periodically. Third,

Enthusiasm, Speech and Rapport may reflect fixggp_pyn§m1§m. Group

Dynamism reflects how the leader generally relates to the students

or trainees as a class or group. This factor would be reflected in

items such as using humor, speaking clearly, or showing energy and

excitement.

These three factors suggest that instructional support may have

three dimensions: Personal Support, Initiating Structure and Group

Dynamism. As shown in Figure 6, the processes by which each of

these dimensions interact with ability may differ. First, the

interaction of ability with personal support may be an ordinal

interaction in which the personal attention and support given by the

instructor compensates for individual deficiencies. Low ability

individuals are likely to gain a great deal from the personal

attention as their particular learning or motivational needs and

deficiencies are met; however, high ability individuals would not

have as much room for improvement from the individual attention.
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Second, the interaction of ability with initiating structure

may be a disordinal interation in which the organization and

structure provided increases the performance of the low ability

trainees or students who cannot provide it for themselves. However,

high ability individuals who can organize for themselves do not

benefit from the instructional support.

Third, the interaction of ability with group dynamism may be an

ordinal interaction in which the enthusiasm and group dynamics

encourage and motivate high ability individuals to try harder and

perform better. However, low ability individuals may try harder,

too, but are not provided with enough structural support to

compensate for their ability problems. In this case, both high and

low ability individuals increase their performance because they are

trying harder, but high ability individuals, because of their

greater capabilities, experience greater performance gains.

The taxonomy can be used to analyze the results of this study.

The tax preparation instructor appears to have been low on

initiating structure with a mean rating on the scale of 3.3 and on

personal support with a mean rating of 3.13. However, she appears

to have been high on group dynamism with a mean rating of 3.8. For

example, as indicated in Table 6, she used numerous examples but did

not provide much organization for the trainees which on balance

suggests relatively low initiating structure. In addition, she had

a great deal of enthusiasm and spoke clearly, reflecting high group

dynamism. However, she did not get to know the students personally,
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ask them questions or get to know their particular training needs,

indicating a lack of personal support.

The finding of an ordinal interaction in which high ability

trainees gain more than low ability trainees is consistent with the

idea that instructional support in this situation may have been due

to increased group dynamism. Individuals in the low instructional

support treatment did not have an instructor; therefore they had no

one to encourage them to try harder. On the other hand, individuals

in the high instructional support condition had an instructor who

had a high degree of group dynamism. The structure was provided by

the textbook for both treatments; and, neither treatment received

personal support.

This taxonomy is obviously based on post hoc analyses of the

results. However, it does appear to have utility in guiding future

research on ATIs. Future research should test these hypotheses as

well as evaluate the taxonomy.

Alternative Explanations for Results

There are methodological arguments for the failure to support

the hypotheses besides the substantive ones given above. Some of

these arguments are discussed below.

2.91%:

Despite attempts to recruit enough subjects to account for

attrition, only 118 of the 180 original subjects completed the

training program. Given the results for general ability without

controlling for hours (R2-.39, Beta-.19) and alpha - .05, the power

to detect differences with 118 subjects was between .70 and .75.
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Selection

The comparisons of the two treatment groups indicated that

there were significant differences between the treatments on general

ability in that mean ability for the high instructional support was

greater than mean ability for the low instructional support. This

reflects the failure of the randomization procedure used.

WW

Restriction of range is often a probable explanation for

results. The typical problem is that the sample has a smaller range

of test scores than the population under consideration. The impact

of this smaller range is to restrict variance and attenuate the

strength of relationships. Although the relationships in the

current study may be attenuated, there are two reasons why range

restriction in the independent variables (aptitude) and one reason

why range restriction in the dependent variable (learning) are

probably not problems.

First, Cohen and Cohen (1983) argued that regression

coefficients are less affected than correlations by range

restriction. Regression coefficients are more stable because the

decrease in the simple correlation is offset by an increase in the

ratios of standard deviations. As Cohen and Cohen pointed out, "the

fact that [the regression coefficient] tends to remain constant over

changes in the variability of [independent variables] is an

important property of the regression coefficient [and]...this makes

them more useful as measures of relationships than correlation

coefficients in some analytic contexts” (1983, p. 70). The focus of
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this investigation is on regression coefficients which, as noted by

Cohen and Cohen, are stable despite some restriction in range on the

predictor.

Second, restriction in range does not appear to be a problem in

the current study because the critical characteristics of the sample

are fairly similar to assumed characteristics of the population.

Restriction in range calls for a consideration of the relative size

of the standard deviations in the sample and the population. The

population under consideration in this investigation is applicants

for tax preparation positions. Unfortunately norms for the test

scores are not available for this particular position; however,

norms are available in the test manuals for similar positions. For

example, the standard deviation for a claims adjuster in an

insurance firm for the EAS-l (Verbal) is 4.6 (Ruch 8 Ruch, 1980).

In comparison, the standard deviation in the current sample for the

EAS-l was 4.00. These standard deviations can be compared using

Hartley's test for homogeneity of variance (Winer, 1971). The Fmax

statistic is calculated as a ratio of the larger variance to the

smaller variance. For the comparison for the EAS-l, this ratio

equals 1.32 (ns). Similarly, the standard deviation for a claims

adjuster for the EAS-2 (Numerical) is 12.1, compared to the 10.79 in

the current sample. These standard deviations are also not

significantly different from each other (Fmax-1.26, ns). Therefore,

the ranges do not seem to be restricted in the cases where the

regression coefficients may be attenuated. On the other hand, the

range is restricted for the Wonderlic. The standard deviation for a
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claims adjuster is 7.1, while the standard deviation for the current

sample on the Wonderlic was 4.84. The Fmax statistic-2.15 which is

significant at the .01 level. However, significant results were

attained for general ability, and would, therefore, only be enhanced

by consideration of range restriction.

Lastly, range restriction in the criterion, learning, could

attenuate the relationships. However, this is assuredly not the

case in the current situation, in that range was gnhgnggg, not

restricted, in this investigation. The tax preparation service

allows its trainees to use their notes and books for part of their

tests; whereas, the subjects in this study were not allowed to refer

to any material during the learning measure. Therefore, the range

is somewhat wider in the study than in the tax preparation setting.

In summary, although range restriction could be an alternative

explanation for the results, it is possible to rule it out. The

major reason for this is that the focal statistics in the current

investigation, regression coefficients, are highly stable despite

range restriction.

W

The most probable explanation for the results seems to lie in

problems in the low instructional support treatment. As shown by

the flatness of the slope for low instructional support in Figure 5,

there is little change in performance due to ability. This finding

probably reflects the low motivation of subjects in that treatment.

There are several pieces of evidence for this statement. First,

subjects in the low instructional support treatment spent little
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time on the material (average of 6 hours over 3 weeks). Second,

none of the subjects in this treatment made 80% or more on the test

to earn the bonus money; however, all of the subjects were from

management classes and received extra credit for participating,

regardless of score. Third, as discussed above, this group revealed

lower motivation to learn in a questionnaire administered prior to

training. This also reflects the failure of the randomization

procedure.

The impact of this problem with the low instructional support

treatment is hard to predict. Greater motivation to learn might

increase or decrease the strength of the relationship between

ability and performance. Thus the difference in slopes between high

and low instructional support might increase or decrease. In

addition, the nature of the interaction might be influenced as a

shift in the low instructional support regression equation. If the

impact of increased motivation was the same across ability levels,

then the intercept would increase but not the slope and the

interaction would become disordinal rather than ordinal.

Generalizability of Results

The external validity of any study needs to be evaluated

(Dipboye 8 Flanagan, 1979). This evaluation should be conducted by

looking at the boundary conditions, those critical differences

between the experiment and the criterion setting, and by considering

the relevance of external validity for the study.

Bracht and Glass (1968) suggested that a two-stage process is

involved in external validity. First, a target population of
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persons, settings or time is defined; and then, samples are drawn to

represent that population. Cook and Campbell (1979) pointed out

that occasionally these samples are drawn from the population with

known probabilities, but that usually accidental or convenient

samples are drawn which need to be evaluated for their

representativeness.

The target population or criterion setting in this study

involved training in an organizational setting. Because this

research was essentially a laboratory study, it was designed to

model the criterion setting in several critical ways: training

content, instructional procedures, intrinsic interest and

motivation. The training materials were the actual instructional

books used by the tax service; the instructor teaches the basic tax

course for the tax service. Subjects were volunteers who

participated because they were interested in learning about tax

procedures and because they could earn a reward for sufficient

performance. This reward was contingent upon meeting the same level

of performance as the rewards set by the tax service.

It appears, therefore, that this experiment exhibits some

mundane realism--the degree to which the experiment reflects things

that occur in the criterion setting; however, experimental realism--

the degree to which the experiment captures the essence of the

theoretical variables--is more important (Berkowitz 8 Donnerstein,

1982). The theoretical variables in this study involved aptitudes

and instructional treatments while the goal of the study was to test

for their interaction. Except for theoretical reasons discussed
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above, such as the different types of instructional support or the

influence of moderators such as educational level, it seems likely

that the variables examined would operate similarly in other

circumstances.

It is important to note that no experiment is totally

generalizable or totally lacking in generalizability. As noted by

Cook and Campbell (1979), external validity is ultimately a matter

of replication. ATI studies have been replicated in educational

settings, but not in training settings. As discussed above, there

are critical differences between the two--educational level, task

specificity and relevance-~which suggests that replication and

extension of test of the ATI paradigm should be conducted in

training settings.

Future Research

Several issues should be investigated in future research.

First, the influence of the interaction of aptitudes and treatment

on other variables such as job performance needs to be investigated.

This study focused on training success by evaluating the effect of

ATIs on learning; however, the ultimate focus is on performance on

the job after training. It is possible that differences in learning

may be enhanced in job performance. Thus, the utility of adapting

treatments to individuals' differences may be even greater than

implied by current findings.

Second, the processes by which aptitudes interact with

treatments need to be identified. This study focused on

instructional support as providing teaching assistance. This focus
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limited consideration to two processes--compensatory and

preferential. Future studies should test the remedial process by

providing instructional assistance in the form of needed background

information.

Third, as suggested above, there are many ways to think about

instructional support. A taxonomy of instructional support has been

proposed. This taxonomy should be used to test whether the

processes by which aptitudes interact with different types of

instructional support are different. This taxonomy would also help

in identifying which types of instructional support provide the

greatest utility to an organization.

Fourth, other aptitudes need to be evaluated for the effects of

their interaction with treatment on performance. These aptitudes

should be chosen to match the results of a job analysis which has

described the nature of the task and identified the job

specifications.

Finally, Cronbach and Gleser (1965) proposed that adaptive

treatments were being used more frequently and by more organizations

than had been recognized. However, this proposal has never been

evaluated. Organizations should be surveyed to assess the current

use, success and problems of adaptive treatments. Such a survey

could drive further investigations since the primary goal of

adaptive treatment is to increase performance in organizations.



153

Conclusion

This study extended previous ATI research by investigating

whether aptitudes and treatments might interact in a training

setting, by identifying the processes by which ability and

instructional support might influence learning, and by being

conducted as recommended by Cronbach and Gleser (1965) and Cronbach

and Gleser (1977) to test for the interactions. Given that support

was found for some of the hypotheses, the next step is to extend

these findings in various ways by taking into account theoretical

issues and boundary conditions. Future research should investigate

the processes underlying interactions, identify different

instructional support techniques, and evaluate the utility of

adaptive treatment on job performance.
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The call for consideration of adaptive treatment was issued

originally by Cronbach and Gleser (1965) as part of their challenge

to personnel researchers and practitioners to use decision theory to

evaluate personnel decisions. To understand the reasoning behind

adaptive treatment, therefore, it is important to look at it in the

context of this greater challenge. This challenge was based

primarily on the argument that, although many personnel procedures

were based on assumptions that the person interacted with the

environment or the treatment, few evaluations of those procedures

were based on those assumptions. Cronbach and Gleser identified the

types of personnel decisions and the processes underlying evaluation

of those procedures to derive formulas to evaluate the decisions

more appropriately.

Iypg§_g£_pg;§gnng1_dg§1§12n§. Cronbach and Gleser focused on

institutional decisions in which people, as representatives of an

institution, make a large number of comparable decisions using the

same value system or a constant set of decision rules to maximize

the average gain from a whole set of decisions. There is a wide

variety of institutional decisions,.but those that are institutional

pgzggnngl decisions are attempts to decide what to do with

individuals, singly or in groups. Or, to use Cronbach and Gleser's

terminology, institutional personnel decisions are attempts to

decide to what “treatment" each individual should be assigned, where

154
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treatment is defined broadly and can refer to such experiences as

being hired or rejected, receiving training or working on the job.

The general decision problem in personnel is one of

glgggifigggign, in which a decision maker must use several pieces of

information to classify individuals into different treatments. This

is a very complex process requiring assessment of numerous

variables. There are two more specific and simple cases of

classification. The first is the plgggngn; problem, in which

placement of persons into treatments is based on information that

consists of only one score or one dimension. The second occurs when

a list of possible treatments includes rejection or elimination from

the institution, then the decision problem is one of gglgggign.

Figure 7 illustrates schematically the differences among these

personnel decision problems.

Qha1ggtgz1gg1gfi_gf_dggisign_pxggg§§g§. As indicated above, all

personnel decisions place an individual into one of two or more

treatments on the basis of some information about the individual.

However, the decision process is more complex than this. First,

information about individuals must be interpreted through the use of

a decision rule or ggxggggy consisting of conditional probabilities

for any possible contingency. The use of the strategy leads either

to a texning1_gggigjgn, in which the individual is assigned to a

treatment, or to an 1nygg;1gg§g:y_gggigign, in which more

information is gathered. After more information is gathered, then

the strategy is used again to make a decision. 'The evaluation of

decisions is based on the gggggmgg of the treatments or all the
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consequences that concern the decision maker. The focus is

generally on the performance of the individual after assignment to a

treatment where this performance is a function of the

characteristics of the individual and the situation.

A flowchart of the decision process adapted to the specific

case of personnel decisions is presented in Figure 8. In this case,

the possible treatments listed include rejection, different training

programs and different job assignments; and possible outcomes

include job performance, turnover and job satisfaction. Information

is gathered through the use of personnel tests which are defined

broadly to include application blanks, interviews, references or

work history as well as any cognitive ability or personality tests.

Using this flowchart as an example, the process for a selection

decision might proceed as follows. A decision maker, e.g., a

personnel manager, evaluates test scores from applicants and

estimates what performance levels and other outcomes the test

results suggest about the different applicants. The manager may

make terminal decisions about some of the applicants--extending job

offers to individuals whose scores are sufficiently high and

rejecting individuals whose scores are low. The manager may decide

to seek more information on others, getting more references or

setting up an extra interview, before making a terminal decision,

i.e., assigning them to a treatment.

This example follows a typical selection decision process in

which one group of applicants is rejected and no longer interacts

with the organization and the other group of applicants is accepted
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and assigned to the same treatment. The use of only one treatment

for accepted individuals is common in selection, but, as Cronbach

and Gleser argue, perhaps more frequently a variety of treatments

might achieve the same ends:

Assigning men to fixed categories, or predicting their

scores under a single treatment, is all that the industrial

and military psychologist has attempted. But...adaptation

may be possible. One may vary such important conditions of

the job as amount of on-the-job instruction, amount of

supervision, and pacing of work. Introducing radical

changes in degree of responsibility or amount of automatic

control makes changes in payoff [or outcomes] even more

likely. So long as one can expect to employ men of a given

quality, one should set the treatment so as to maximize

their payoff. Within the limits of practicality, a change

in quality of men, calls for adaptation of treatment

(Cronbach 8 Gleser, 1965, p. 28).

Cronbach and Gleser suggest, then, that assignment to a fixed

treatment is appropriate as long as there is low variance in the

aptitudes of accepted applicants and as long as that particular

aptitude level is the one most predictive of success in that

treatment. However, if there is "a change in quality of men,” or in

other words, if there is variance in the aptitude levels of accepted

applicants, then the expected outcome across the group will be

higher if treatments are adapted to match the different aptitude

levels of the individuals.

If it is appropriate to assume that there is variance in

aptitude levels of applicants who would be accepted, then the

original selection decision scenario needs to be revised. As Figure

8 indicates, individuals can be placed in one of several treatments-

-different training programs or job assignments with modified

responsibilities. The decision process then becomes one of using
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the test information, not just to choose employees, but also to

choose treatments.

This is the situation of adaptive treatment, as opposed to

fixed treatment, defined above. The process of evaluating the

usefulness and accuracy of a personnel decision process, including

the validation of the selection tests, is different depending on

which treatment strategy, fixed or adaptive, is in operation.

v o o o c . In general the decision

maker bases the decision either on predictions of the probability

distribution of possible outcomes or on the expected outcome over

many similar decisions. These predictions or expectations are based

on the results of previous cases in which the relationship between

information and outcomes can be determined. This relationship is

displayed in a validity matrix of conditional probabilities for a

treatment with different information dimensions on one axis of the

matrix and different outcomes on the other. Each outcome has a

certain value (for example, the value of high job performance, X,

may be greater than the value of high job satisfaction, Y) which can

be combined with the conditional probabilities for each information

category to estimate the expected payoff of assigning that

individual to that treatment. However, expected payoff for an

individual only becomes helpful to decision making when actual

payoff can be averaged across individuals in the same information

category and used to provide information about the usefulness of the

particular decision strategy. This procedure leads to a general

utility equation, assuming that the distribution of test scores for
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each information category in the population tested is known, which

determines the utility of the set of decisions for a treatment by

adding the expected payoff for each test score weighted by the

probability of that score. This equation can.be written:

U - N .Zpy ZPt/y 2(pc/yt)(ec) - N spycy where:

C
: I the utility of the set of decisions,

N - the number of persons about whom decisions are made,

the information category,

‘
4 I

n l the treatment,

c - outcome,

ec - the value of the outcome,

Cy - the cost of gathering information,

py - the assumed test score distribution,

Pt/y - conditional probabilities in a strategy matrix (the

probability of being assigned to a treatment given the

information from the test score), and

Pc/yt - conditional probabilities in a validity matrix (the

probability of achieving that outcome given the test score and

the treatment).

This basic equation is modified depending on the type of personnel

decision (classification, selection or placement) and type of

treatment situation (fixed or adaptive). The details of calculating

utility for some of these combinations are given below.

EWMW- It is also

important to look at the payoff function relating expected payoff
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(e) to an information category or test score (y) for a particular

treatment. This function provides information as to how much

benefit a person with a given score is expected to contribute in

that treatment. Often a number of different treatments, different

training programs or modified job responsibilities, may yield the

same benefits. If there are several treatments, then each treatment

will have its own payoff function. These payoff functions, relating

a test score to an expected outcome, may be very different from each

other. For example, as illustrated by Cronbach and Gleser, students

with a strong math background and technical vocabulary may advance

quickly in a fast-paced technical training program, whereas,

students with weak backgrounds would flounder. On the other hand,

those strong students would not progress any more rapidly than the

weak students in a slow-paced program. Graphs depicting different

payoff functions for these different treatments are presented in

Figure 9. The fast-paced program (Tf) would have a steeply sloped

payoff function associated with it and the slow-paced program (Ts)

would have a relatively flat payoff function associated with it.

These different payoff functions suggest that treatments should

be adapted to the aptitudes of the individuals. As noted before,

test information would be used both to select individuals and to

select treatments for those individuals that would maximize expected

payoff. These different payoff functions also indicate that there

are significant interactions between aptitudes and treatments, which

is just another way to point out that, in such a situation, the use

of adaptive treatments may increase the payoff to the organization.
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One of the primary personnel problems in the organization which

could benefit the most from adaptive treatments is selection.

Cronbach and Gleser developed theory and formulae for evaluating

whether adaptive treatments will increase the payoff to the

organization in selection. The theory and formulae relating to

adaptive treatment selection, discussed below, provide the basis for

the proposed test of adaptive treatment.

WWW

- v -

As discussed above, selection decisions are those decisions in

which one of the possible treatments is rejection. The selection

decision process closely follows that depicted in Figure 10, modeled

after the general personnel decision process shown in Figure 8.

Information is gathered through the use of selection tests which

will generally be considered aptitude tests. This information is

used to predict the outcomes associated with the different

treatments. Besides rejection, there is typically one other

available treatment in selection, more specific than just

acceptance, as new employees generally either start their new jobs

directly or enter a training program. This paper focuses on

training as the primary treatment experienced after selection. The

outcomes of training programs will be measured using Kirkpatrick's

(1967) criteria for evaluation of training: reaction, learning,

behavior and results. The decision maker uses the expected outcomes

to determine whether to make a terminal decision, rejection or

assignment to the training program, or an investigatory decision in
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which more information is sought. The strategy for making the

selection decisions, using the tests to reject and accept

applicants, is eventually evaluated by looking at the payoff that

accrues to the organization.

Iixgd;txg§;mgn&_§gleggign. This decision process is one of

fixed-treatment selection if there is only one treatment, e.g., one

training program, that cannot be modified, which all selected

applicants enter. Since it is assumed that rejected applicants no

longer have any contact with the organization, then the expected

payoff or utility of fixed treatment selection is estimated by

looking at the payoff function for the training treatment. This

function is a more specific case of the one presented earlier to

estimate the utility of a strategy.

The utility can be assessed by looking at the net gain in

utility per individual tested from selection for a fixed treatment.

The formula presented by Cronbach and Gleser (1965) is presented

below:

U - °e rye g(y') - Cy where:

U - net gain in utility per person

Cy - average cost of testing one person,

rye - the correlation of the test with the criterion in in the g

pligzi population

06 - the standard deviation of the outcome

y' - the cutting score on the test

£(y') - the ordinate of the normal curve at that point.



167

This equation reflects several points. First, the net gain in

utility per person is linearly related to the validity of the test.

Therefore, ogrye represents the slope of the payoff function,

relating utility to the test score. However, more than just

validity affects the slope of the payoff function. The standard

deviation of the outcome which reflects the range of outcome or

criterion score and reflects the value associated with one unit on

the scale measuring outcome also affects the slope.

The standard deviation of the outcome gives the utility

equation its potential for practical significance. “A large 0e is

an indication that individual differences on the criterion [outcome]

in question have large practical importance. Tests for important

decisions [with large gas] which fall short of the ideal predictor

[which has a large validity] may be much more worth using (and

improving) than tests which give excellent guidance in making small

decisions” (Cronbach and Gleser, 1965, p. 39).

However, the standard deviation of the outcome has also

precluded the use of the utility equation for fixed treatment

selection until recently. The problem was estimating oh. However,

lately several methods for estimating e have been devised by

researchers (e.g., Cascio 8 Silbey, 1979; Schmidt, Hunter, McKenzie

and Muldrow, 1979). These methods have been applied in the equation

to estimate the utility of a given test battery/selection strategy

given a fixed treatment. For example, Schmidt, Mack and Hunter

(1984) used a modified version of the formula given by Cronbach and

Gleser to estimate the utility of using a valid test versus a
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structured interview in selecting park rangers. In a related test,

Hunter and Hunter (1984) used another version of the formula with an

estimate of Ce of $13,598 to estimate that the United States

government could gain $15.61 billion in productivity for one year if

it hired federal workers on the basis of cognitive ability tests

rather than randomly.

It is important to differentiate the utility formula for fixed-

treatment selection from the utility formula for evaluating the

impact of intervention programs (or training programs). The

selection utility equation was modified by Schmidt, Hunter and

Pearlman (1983) to evaluate the effect of training a group of

workers. Where the fixed—treatment selection utility formula

ignores the impact of training on performance, this modified

training utility formula ignores selection. It simply assesses the

difference in utility (based on performance differences) from

training or not training a cohort of employees. Neither formula,

therefore, can be used to assess the joint impact of selection and

training on performance.

In summary, the utility formula for fixed-training treatment

selection provides a way to estimate the value of a selection

decision process based on getting information on individuals'

aptitudes and predicting the expected outcomes associated with those

aptitudes in a fixed training situation. The major limitation is

that this formulation does not allow for modifications of the

treatment situation based on that same information. As Cronbach and

Gleser (1965) suggest, the expected payoff for a selection strategy
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or set of selection tests, should be higher if the treatments are

adapted to accommodate or match individuals' aptitudes.

Agaptixe;;zga§ngn§_gglgg§12n. Even in its simplest form,

adaptive-treatment selection is actually a combination of fixed and

adaptive-treatment placement in which there are two treatments: the

first treatment consists of those individuals who are rejected on

the basis of their test scores, while the second treatment is the

one best suited to the average aptitude of the selected individuals.

However, it is more obviously a combination of fixed-treatment and

adaptive-treatment placement in more advanced forms in which there

are several treatments for selected individuals. This situation is

depicted in Figure 11.

There are essentially two cutoff scores in this form of

adaptive treatment selection. The first cutoff score (y') indicates

the minimum score required for selection. Individuals with scores

falling below y' are rejected. The second cutoff score (y‘)

separates selected individuals into treatments. Those individuals

whose test score falls between y" and y' receive one treatment that

has been determined to yield the best payoff for this aptitude

range, whereas, those individuals with test scores above y" receive

a different treatment which has been determined to yield the best

payoff for that aptitude range. The goals are to understand how

treatments yield different payoffs for different levels of aptitude

and to identify what affects the utility of an adaptive-training

treatment selection decision process.
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. Assign to Assign to

Reject T T

1 2

Y‘ Y“

APTITUDE

Figure 11. Adaptive Treatment Selection Decision Problem.
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Expected payoff under adaptive selection is a function of

treatment and aptitude. In estimating payoff for adaptive selection

it is advantageous to include the concept of an aptitude (s)

intervening between the test score and payoff such that rye -

rysrse- This helps separate the aspects of the decision that are

associated with treatments from those associated with the test. It

is also assumed that there is only one aptitude that intervenes

between the test scores and the payoff, although there can be

multiple measures of that aptitude (i.e., several different tests).

This makes it possible to invoke the same payoff function for all

tests for each treatment.

Cronbach and Gleser (1965) derived the equation relating

aptitude and treatment to payoff and provided a graph of the

expected payoff surface. The equation for expected payoff is:

est - msts + c + bmst - amst2 where:

est - the expected payoff for a given level of aptitude and a given

treatment

“st - slope of the treatment payoff function (and is equal to

°etrset or product of the standard deviation of the payoff for

that treatment and the validity of that test-outcome

combination for that treatment

a,b,c - parameters

The graph of this function is given in Figure 12(a). The graph

is in three-dimensional space with payoff (e) on the vertical axiS'

as the dependent variable and treatment (represented by the slope of
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i-"Igure 12(a). Expected Payoff as a Function of Aptitude and Treatment.

  

 

Figure 12(b). Expected Payoff and Treatment for Aptitude Level S1
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its payoff function, m) and aptitude (s) on the perpendicular

horizontal axes. The equation and graph depict several points.

First, all cross sections where the treatment is a constant are

straight lines. This indicates that the relationship between

different levels of the aptitude and payoff for a given treatment is

linear. The derivations of graphs of aptitude-treatment

interactions are based on these linear relationships. Second, all

cross sections where s is constant (same level of aptitude) are

parabolas. This implies that for each level of aptitude, payoff is

maximized by assignment to a specific treatment.

Figure 12(b) shows a simplified way to see this. This figure

shows a corner of a room where the vertical corner between the two

walls represents payoff (e). Aptitude (s) is represented where the

east wall hits the floor and treatment (t) is represented where the

south wall hits the floor. A child's "London Bridge” has been

pushed up flush against the east wall (s) and is sticking out into

the room parallel to the south wall. The bridge represents a slice

of the payoff surface where aptitude level is constant.

For each level of aptitude (s) there are an infinite number of

possible treatments, each having a different payoff function. The

continuous line of the side of the bridge represents these infinite

number of treatments. The height of the bridge from the floor

represents the level of payoff. Since the bridge has a maximum

point at the top, there is a maximum payoff possible for this level

of aptitude. The treatment (t1) that provides this maximum payoff

is the one which should be used for this aptitude level.
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In Figure 12(c) there is an identifical drawing of the room,

except that the “London Bridge'I is set at a different aptitude level

and is constructed for smaller children. The maximum payoff for

this aptitude is smaller and provided by a different treatment (t2).

The graph of the payoff functions for these two treatments (t1

and t2) in two dimensional space with aptitude on the x axis and

payoff on the y axis, as shown in Figure 12(d), shows an aptitude-

treatment interaction. This indicates that one of the primary ways

to assess whether adaptive selection will be beneficial to the

organization is to look for ATIs.

As with fixed treatment, utility formulas provide an estimate

of the extent to which adaptive treatment will be beneficial to the

organization. The formula for gain in utility for adapting

treatments to the aptitudes of selected individuals is quite

complex:

U - [ry32/4ali 52(y')/ me] + Ibrys/zaIIm'II- Cy. where

U - the average gain in utility

rys2 - correlation between the test and the aptitude

y' - cutoff score

Cy - cost of testing

a, b are parameters from the function for the payoff surface

5(y') - ordinate at the cutoff score

¢(y') - selection ratio with the cutoff score.

This formula essentially represents the difference in average

utility between the best g_p11211 treatment in which treatment is

fixed to the level best suited for the average individual and the
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Figure 12(c). Expected Payoff and Treatment for Aptitude Level 52
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Figure 12 (d). Aptitude - Treatment Interaction for Aptitude S
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best §_pg§§g;1211 treatment in which the selected treatment depends

on the aptitude of the selected individual.

Cronbach and Gleser summarized the effects of testing when

treatments are also considered in estimating payoff:

Testing can bring about two types of change: an increase

in the average quality of accepted men; and a further

increase in benefits when treatment is adapted to fit this

new level of quality....The relative advantages of

selection without adaptation, adaptation without selection,

and adaptation with selection depend on the parameters of

the postulated payoff surface (and on the cost of

adaptation).W

W

W-(1965. p. 49. italics

added).



 

l. Standardized regression weights as calculated from studies which

used multiple regression: 81 - [b11(sdxl/sdy1) - bT2(sdx2/sdy2)]

Where bTi is the unstandardized regression weight for the ith

treatment, 3dxi is the standard deviation for the aptitude for the

ith treatment group, and sdyi is the standard deviation for the

criterion for the ith treatment group.

2. Weighted Average Standardized Regression Weight:

3- I uni) (31)] / n

Where n1 is the sample size for the ith study and B1 is the

standardized regression weight calculated for the ith study.

3. Observed variance in the standardized regression weights:

z[n1(Bi-B)2] / n

4. Error variance across group of standardized regression weights:

ll 2(se31)2] / n}

Where seBi is the standard error of the standardized regression

weight for the ith study and n is the number of studies contributing

standard errors.

5. Orwin's adaptation of Rosenthal's fail safe number:

IN. (do - d¢)] / dc

where d is equal to: (28)/(1 - Bz)--from Hunter et a1, 1982, p. 98).
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OR OTHER noses-Mosocvma DEVICE.

Thisisstestofproblemsolvinssbility.ItconminsvarictmtypaofquutionsBelowissssmplequesticn

correctlydlledin:

REAPistheoppcsiteo! .

lobe-in. 2cheer. 3continue. 4min. 5g L5_]

The correct answer is ‘sow.’ (It is helpful to underline the correct word.) The correct word is numbered

5. Then write the figure 5 in the breaks: at the end of the line.

 

Answer the next sample question yourself. .

Paperseiis for23 cents perpedmstwintpadscost.’

The correct answer is 92:. There is nothing to underline so just place ‘92t' in the brackets.
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Here is another example:

MINER MINOR — Do these words have

1 similar meaning, 2 contradictory. 3 mean neither same nor opposite? {—1

The correct answer is ‘mesn neither same nor opposite” which is number 3 so all you have to do is place

a figure ‘3‘ in the brackets at the end of the line.
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. Fern I

This geometric figure can be divided by a straight line into two parts which will fit together 'us

a certain way to maize a perfect square. Draw such a line by joining two of t..e numbers. Then

write the numbers as the answer. {—1

Assume the first 2 statements are true. Is the final one: (l)true. (2)false. (3)not certain?

I-‘red greeted Mary. Mary greeted Ned. Fred did not greet Ned. L—I

An automobile that costs $2490 has decreased 33%9’3 in value by the end of the year.

What is its value at that time? . . . . L—l

One of the numbered figures in the following drawings is most different from the others.

What is the number in that drawing? C._]

1. 7 . A 1) rT

Asltirt requires 2% yardsof material. Howmanycusbecutfromflyards? [_]

Are the meanings of the following sentences: 1 similar. . 2 contradictory. 3 neither similar

nor contradictory? No doctor at all is better than threetl'he more doctors. the more sickness. £_.]

EINMRGE AGGMV’DIZE — Do these words have

1 similar meanings. 2 contradictory. 3 mean neither same nor opposite? ....... L_.]

Are the meanings of th following sentences: 1 similar. 2 contradictory. 3 neither similar ,

nor contradictory? l: is always well to moor yourship with two anchors. Don't put all of

your eggs in one basket. [_]

For $3.50 a grocer buys a case of fruit which tannins 12 dozen pieces. l-le lmows that two dozen pieces

will spoil before he sells them. At what price per dozen must he sell the good ones to gain Vs ofthe whole 1

cost? L...

 

 

 

 

 

 

 

 

 

 

 

 

   

PRETENSIONS PRE‘TiNTIOUS — Do these words have

l similar meanings. 2 contradictory. 3 mean neither some not opposite? ....................[_]

39. When wire is selling at 5.0125 a foot. how nuny feet can you buy for fifty cents? [ 1

‘0. One number in the following series does not fit in'with the pattern set by the others. What

should that number he? 54 £5 ’5 I," V. 56 V. ‘A ‘A [_I

41. IMAGE IMAGINARY —,Do these words have

1 similar meanin 2 contradictory. 3 mean neither same nor opposite? ................... [_.]

42. How many square yards are there in a floor which is 6 feet long by 21 feet wide? .................... [_]

43. Are the meanings of the following sentences: 1 similar. 2 contradictory. 3 neither sim-

ilar nor contradictory? All good things are cheap. all bad things very dear. Goodness is

simple: badness is manifold. {—1

44. A soldier shooting at a target hits it 12932". of the time. How many times must he shoot to be

certain he will register 100 hits? [.__]

45. One number in the following series does not fit in with the pattern set by the others. What

should that number be? 54 £4 55 35 K: V“

46. Three men form a partnership and agree to divide the profits equally. x invests $4500. 1' .

invests $3500. 2 invests 52000. f the profits are 52400. how much less does X receive than

if the profits were divided in proportion to the amount invested? [_]

47. Two of the following proverbs have similar meanings. Which ones are they? E I

1. Perfect valor is to do without witnesses what one would do

before all the world.

2. Valor and boastfulness never buckle on the some sword.

3. 1'he better part of valor is discretion.

4. 'f'nse valor :lee in the middle between cowardice and rashness.

5. there is e timo to winir as well as to see.

48. Are the meanings of the following sentences: 1 similar. 2 contradictory. 3 mean neither

similar nor cor. radictory? After the event even a fool is wise. No man ever became wise

by chance. {—1

49. Three of the following 5 parts can be fitted together in such a way to make a triangle. Which

3 are they? .. {—1

< l i l : ; E a l s

50. In printing an article of 24.000 words. a printer decides to use two sizes of type. Using the

larger type. a printed page contains 900 words. Using the smaller type. a page contains l200

words. The article is allotted ‘.’l full pages in a magazine. How many pages must be in the

smaller type? E—l
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EMPLOYEE APTITUDE .SURVEY

TEST I-Verbal Comprehension

FORM A. REVISED

Develeeedi'n

GGrimsley.F.LRuch.N.D.Wartenll.$.Ford

Loo'oattbesampleproblembelow. Eadiolthewordsattheleftisfollowedbylowother

words. Oneoltheselowmearuthesameorabouthesameaslhewordatthelelt. You

aretoselectlltiswordandlillntheanswerspecelnlrontelit. lneaamnlel."big"means

abouttltesameas'LAIGE." Therelorefibeanswerspaceinfromol'bio'ltasbeenliledln

Nowdotbeotltereaamplesyoursell.

l MICE 32 Irish ml Mr I his

2 smut on. run ma it...

3 stout hat ball 33 day tale

a tu. ;; well j; cold ;: sad. an",

”Talk" means the same as "SPEAK“ so you should have bladed in the answer space in front

. of ”talk” in item 2. ”Tale" means about the same as “STORY” so the answer space in front of

'tale"sltouldbavebeenmarbedinitem 3. Tbecomctamrtoitemdisflick”

Have you any questions?

When the signal is given. turn this sheet over and merit as many items as you can in live

minutes. Put a heavy black mark between the little dotted lines in. front of the word which means

the same or about the same as the word at the left. if .you want to change an answer. be

sure to erase completely. Do not waste time making pretty merits. A heavy black fine is all

that is needed. Worit as last and accurately as possible.

torrent-rues.

PSYCHOLOGlCAL SIRVlCES. INC.

LC! “60.“. CAU'OIMA

3...". .. e.g‘, s.- IOOI 1.9... II. a son
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_ l KEEN low sharp . M u“...

2‘ ASSIGN design appoint sell ‘ .44....

3 AGED old i useless '2 youth“ heavy

4 DONOR 5 benevolent I gilt . . forage 3 givgr

5 AMPLE : plentilul ; uselul . doubtful hopelul

6 TOLERATE I lilte -: endure i? we leer .

7: uNcount chanting spoiled i1 crude m

a sum hut f3 cap I: beggar all

9 N.Y 3 cheap -- weelt poor 60y .

to mcomnsso hidden mod anal a»...

ll scon flatter :i an». light mock

12 MEANOER i; meastu'e persist wander 62 runner

l3 FATEFUL . inevitable 3 fatal :3 zealous : uncertain

14 AQUEOUS strong .. abundant fliwatery :2 acetic

ts camooox ' rectangular conventional gramtical ' mm

16 mo discolored ”and «9.. leatless

l7 imam industrious good «last. «may.

18 SAVCR taste leed strength blandness

l9 hUMBUG dwarf termite miser impostor

20 RUSTlC lend rural enigmatic suave

21 SPASMOOIC continuous epileptic '? enthusiastic cbnvulslve

22 HAPHAZARD random dangerous happily fleeting

23 TAINT int'ect hue vanisl't ' point

24 .‘RACTAELE disagreeable silent - docile noisy

25 NEfARlOUS infamous greedy friendly tedious

26 ABEYANCE hatred «incl. suspension control

27 ABASH crush lorsalte smite embarrass

2 8 MINUEND dance magnttude instant innuendo

29 MFCST fraud demand iail ll!

3O ”.3le fruitful verbose symptomatic loreboding
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EMPLOYEE APTITUDE SURVEY

TEST 2 - Numerical Ability

FORM A

Developed in

G. Grimsley. F. I. Ruch & N. 0. Warren

Look at the sample problems below. Each problem is followed by four possible answers and an ”X."

Youareto worlt each problem andputa beavyblack marlt betweentltelittledotted Inesbelowtlie

correct answer. If the correct answer is not given. make a heavy black mark between the dotted lines

below tl'to‘X.‘

Now worlt the sample problems below. The First one has been answered correctly.

‘ s 1’ s a :32: :31: 329.: tltz i

112-aa- 3...? ..§-3 3‘.

3 s i. s - 33 23 36 XI

4 so + 3 - 3.1.3.: .9. 3‘5.-

5 i . 7 - 1.5. .9 ii. 1.2. $932

Beginning with sample problem number 2. you should have marlted 6. 25. X. and I3. Are there any

ouesnons ?

On the back of this sheet are 75 problems. They are divided into 3 parts. When the signal is given

you are to turn this sheet and worlt as many of these problems as you can beginning with Part I. At the

end of 2 minutes the examiner will say. “Stop on Part I, go to Part II." Alter 4 minutes more the examiner

will say. "Stop on Part II. go to Fart III." You will then have 4 minutes for Part III. If you finish a part

aariv, checit your worli while waiting for the signal to go on to the next part. Are there any questions?

Wcrs as last and accurately as possible. Remember that the correct answer is not always 9W!!!- W50"

tl'te tcrrect answer is not given. merit the space below “.'X Malta no merits eaceDl Y0"? “3""? 0“ ll"

reverse side of this sheet. if you want to change an answer. erase completely.

331-00.!" 3‘3. “”3

FSYCHOLOGICAL SERVICES. INC.

LO! moms. (antenna

more: I! u.s.a. II- '03-'31. It” a rate
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751 COURSE STUDY Dina?

use tne grid oeiow to halo you keep track oi how eany hours you spend

warning on tne Ta; Course curing tne week. Flesss include tine spent on

;;;_aspe::s oi tne course. tor example, tioe in class, reading. working on

homework or studying. in ceteraining the aaount oi tiee subtract any

crests, interruptions. etc. That is, record only the tioe you actgglly

spend on the Ta: Course, to the nearest 112 hour.

Enter the nuaber of Tax Course related hours you spent (even if it was

I) in each part oi each day. At the end of the week (Saturday) please

total the nunber o5 hours you spent on the Ta: Course.

You do not need to carry this fore around with you, eating entries

three tines a day, but please do not wait eore than two days before

recording your activities, as it essential that this inioreation be

accurate. As with all other iniorsation you provide for this study, your

entries will only be seen by the investigator.

week beginning Sunday ______________ and ending Saturday ______________

I DAY I BURNING I AFTERNOON I EVEHING I TOIHL HOURSIDAY I

I SUNDAY I I I I I

I wounnr i I I : I

I TUESDAI I I I

I SATURDAY I

Ison-acuoaau-oa:acnlcscuasan:taunt-Inlaea:sssacascsna
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Mid-Term Exam

LVSTRUCI’IONS: You will have 90 minutes to complete this two-part exam. Your answers are to be recorded on the

separate answer sheets that will be found on pages 1111.1 and R1 1.3 in the back ofVolume 1 of the Student Workbook.

Part 1 will be closed-book. As soon as you complete this part. turn answer sheet R1 1. 1 in to your instructor and con-

tinue with Part 2. the open-book portion of the exam. All of the information necessary to complete this exam has been

discussed in Chapters 1-10 of your Basic Tax Course text. Adding machines or calculators may be used to help you

complete Part 2. When you complete the exam. hand it in and you may leave.

PART 1. The following statements are either true or

false. indicate your answer on the separate answer sheet

by circling T for true or F for false.

I.

‘
I

I

A joint return may be filed even though one spouse

has no income.

Mr. and Mrs. Fix are married and have one child.

During 1986. they lived apart the entire year. They

do not wish to file a joint return. .Vlr. Fix provided

100% of his child's support. and the child lived

with him for the entire year. Mr. Fix paid all the

costs of keeping up the home. Mr. Fix may use the

head of household filing status for 1986.

Mr. Carter. a single taxpayer. age 45. provides all of

the support for his parents. His father is 73. His

mother is 73 and is blind. Mr. Carter may claim 6 ex-

emptions on his return.

A couple is divorced. The divorce decree does not

state which parent may take the dependency exemp-

tion for a child of the marriage. The child lived with

the custodial parent all year and received all his sup-

port from his parents. The custodial parent may

claim the exemption for the child unless he or she

signs a statement allowing the noncustodial parent

to claim the exemption.

If a taxpayer is unable to obtain Form W-2 from his

employer. he cannot file his return until the form

has been obtained from that employer.

Excess FICA withheld due to the employer's error

can be used on the tax return as a payment of tax.

All interest income is taxable on the federal return.

regardless of its source.

Alimony payments of $600 a month payable until

death or remarriage are considered periodic.

A taxpayer must always be age 63 or older to qualify

for the Credit for the Elderly or the Permanently and

Totally Disabled.

10.

11.

13.

l-I.

15.

16.

17.

18.

19.

20.

Filing a joint return. if married. and having AGl un-

der 511.000 are the only requirements for claiming

the earned income credit.

For 1986. certain taxpayers were required to itemize

deductions.

. The cost of restaurant meals while away from home

to obtain medical treatment is an allowable itemized

deduction.

The cost of property donated to charity always is de-

ductible as a charitable contribution.

All taxpayers who receive Form 1099.6 showing the

amount ofa state tax refund must include the refund

in taxable income.

A taxpayer who will recover his contribution in his

pension in 36 months or less is required to exclude

from taxable income the total amount received until

his personal contribution is recovered lithe pension

starting date is prior to July 2. 1986.

The taxable portion of social security benefits varies

from none to 50%. depending on the recipient's cir-

cumstances.

If a couple is married and living together. both must

hold jobs in order to claim the child care credit.

A taxpayer who makes a rollover from one IRA to an.

other has 60 days to complete the transaction.

A capital loss on personal-use property. like a tax-

payer's car used only for personal purposes. is de-

ductible.

Taxable alimony received is considered earned in-

come for purposes of claiming an [RA deduction.

Give your instructor your answer sheet for Part 1 before

beginning Part 2.
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PART 2. The following questions are multiple choice.

Indicate the correct answer on the separate answer sheet

by putting a circle around the letter corresponding to the

correct statement. There is only one correct answer for

each question.

I.

‘
I

O

For 1986. what is the gross income filing require-

ment for a married couple. both age as. using the

married filing jointly status?

A. $1.080

8. 52.160

C. $3.830

D. $3.870

Which of the following items is not considered

when determining the cost of maintenance of the

home?

A. Insurance on the home .

3. Utilities

C. Food consumed in the home

D. Mortgage principal payment

Which ofthe following dependent relatives does not

have to live in the same household with the taxpayer

to qualify a taxpayer for head ofhousehold status?

A. Brother

3. Aunt

C. Mother

D. Married child

Which of the following is not one of the five tests for

dependency?

A. Age

8. Citizenship

C. Gross income

D. Support

Which of the following items is not included when

determining the total support of a dependent?

A. Education

8. Child care

C. Life insurance

D. Recreation

Mr. and Mrs. i-iouse were both 61 years old in 1986.

Mr. l-louse died on january 1. 1986. flow many ex-

emptions may Mrs. I-louse claim when filial h”

joint 1986 return?

A. One

3. Two

C. Three

D. Four

Mr. and Mrs. Burk. both under age 65. file a joint re-

turn. They are entitled to claim their two children as

dependents. Their adjusted gross income is 348.000

and their excess itemized deduCtions total $4.300.

Determine their tax.

$6.761

$6.319

$7.957

$9.365P
O
P
E
”

A single taxpayer received the following income

during 1986:

Wages 335.000

Taxable interest 525

Taxable alimony 3.850

Nonqualifying dividends 100

Gain from sale of IBM stock 8.000

‘ Aside from the Income Information Worksheet.

10.

11.

12.

which forms is this taxpayer sure to need to com-

plete her return?

A. Form 1040A (both pages) and Schedule 1.

3. Form 1040 (both pages). Schedule A. and

Schedule B.

C. Form 1040 (both pages). Schedule B. and Form

2441.

D. Form 1040 (both pages). Schedule B. and

Schedule D.

A taxpayer received the following income:

Interest credited to passboolt savings account 3620

Interest on certificate of deposit 125

Dividends on share account in credit union , 130

Interest on state municipal bond 340

What is the final amount of interest Income to be re-

ported on line 3. Schedule 8. Form 1040?

A. S 255

B. S 745

C. S 875

D. $1.215

Which of the following income items is not taxable

on the federal return?

A. Income from an illegal activity

8. Tips under $20 per month

C. Fees received for jury duty

D. Inheritance

A taxpayer's divorce decree requires him to pay

$200 a month alimony and $100 per month child

support. In 1986. he made total payments of53.000.

How much may he deduct as alimony on his return?

A. 81.200

3. 51.800

C. 52.400

0. 53.000

Which of the following has hat been repealed by tax

reform?

A. Two-earner married couple deduction

8. Credit for contributions to candidates for public

office



13.

14.

.15.

16.

17.

18.

19.

189

C. Regular income averaging

D. Child and dependent care credit.

Which of the following expenses does not qualify as

a deductible medical expense?

A. Fee paid to Christian Science practitioner

8. Premiums on a policy to cover loss of earnings if

hospitalized

C. Maintenance costs of a guide dog for the blind

D. Cost of hearing aid batteries

A taxpayer paid the following interest in 1986:

Mortgage prepayment penalty 5500

Interest on brother’s mortgage 400

MasterCard 100

Interest on money used to buy municipal bond 700

What is his interest deduction on Schedule A?

A. 5 500

B. 5 600

C. 51.000

D. 51.700

Which of the following items cannot be deducted as

a charitable contribution? '

A. Cash donation to church

3. Cost of volunteer scout master unifonn

C. Cost of raHle tickets sold by church

D. FMV of property donated to Red Cross

Which of the following is not an allowable casualty

loss?

A. Theft of registered dog

8. Accidental loss of diamond ring

C. Vandalism damage to personal residence

0. Roof damage from wind storm

Which of the following cannot be claimed as a mis-

cellaneous deduction on Schedule A?

A. Tax preparation fee

8. Preparation of a will

C. Nurse's uniforms and shoes

D. 5500 for lottery tickets (won 5650)

Sam and Mary Fern are filing a joint return and have

two dependent children. ages 3 and «i. Sam's wages

are 515.800: Mary earned 58.-100. A61 is 523.360.

They paid total child care expenses of 52.500 to

Childlove Nursery for both children. What is the

amount of their child care credit?

A. 5500

B. 5575

C. 5625

D. 5750

Valerie Waters is an unmarried head of household

with the following income for the year:

20.

21.

22.

23.

24.

Mid-Term Exam

Wages 513.000

Bank interest 300

Municipal bond interest 85

Lottery prize 200

Gift from her father 3.000

Valerie contributed 5250 to her IRA. Compute her

AGI.

A. 513.250

8. 510.335

C. 516.585

D. 513.000

A taxpayer contributed 510.800 to the cost of his

pension. In june. 1986. he began receiving pay-

ments of 5400 a month from the plan. How much of

his pension income is taxable for 1986?

A. 5 0

3. 52.400

C. 52.800

D. 54.800

Which of the following payments qualifies as a

lump-sum distribution for possible purposes of 10-

year averaging?

A. Receipt of the entire balance from a qualified

plan within one tax year because of an employ-

ee's retirement.

Total distribution of all funds from an IRA.

A loan from a qualified retirement plan.

Total distribution of all funds upon termination

of a qualified plan: the employee continues to

work for the same employer. and is not yet 591/2.

P
P
!
”

lane Smalley. a widow. received a lump-sum distri-

bution of 515.000 from her husband's employer.

Her husband had been employed at the time of his

death. She received a 1099-R showing 515.000 as or-

dinary income. Mrs. Smalley plans to use special

10-year averaging to compute her tax on the distri-

bution. What amount will be taxable?

A. 5 0

3. 510.000

C. 512.000

D. 514.000

Which of the following does not constitute earned

income for purposes of making an IRA contribu-

“on?

A. Tips

8. Commissions

C. Bonuses

D. Unemployment compensation

A single taxpayer would like to make the maximum

contribution to his IRA. His return shows the fol-

lowing:



25.

28.

Basic income Tax Course

1 9O

Wages 515.000

Loss from selfoemployment (13.500)

Rental income 1.200

Employee business expenses 600

What amount may be contributed to his lRA?

A. S 900

8. 51.500

C. 51.520

D. 52.000

Which of the following is not a prohibited transac-

tion for an IRA?

A. Borrowing money from the RA

8. Rolling over funds from one 111A to another

within 60 days

C. Using [RA funds as loan collateral

D. Selling property to an [RA

Which of the following correctly describes the over-

head projector in your classroom?

A. Tangible personal. investment-use property

B. Real. business-use property

C. Intangible personal. business-use property

D. Tangible personal. business-use property

. Which of the following is not a capital asset?

A. Personal residence

B. Stock

C. Depreciable property used in a business

D. Municipal bonds

28.

29.

30.

A single taxpayer with a 1986 ACI of 525.000 (with-

out regard to capital losses) had a 54.000 shortoterm

capital loss. l-iow much of the loss may be deducted

on his 1986 return?

A. 52.000

B. 52.400

C. 53.000

D. 54.000

A single taxpayer had 1986 taxable income on line

37. Form 1040 of 5195.362. What is his tax on line

38. Form 1040?

A. 584.862

3. 587.843

C. 582.017

D. 577.511

A single taxpayer received the following income in

1988:

Wages 54.000

Tax exempt interest 20.000

Social Security benefits 6.000

What portion of his Social Security benefits should

be included on line 21b. Form 1040? (A copy of the

Taxable SSltier 1 RR Benefits Worksheet found in

the exercises for Chapter 7 of your workbook may be

helpful in computing your answer.)

A. 5 0

3. 51.000

C. 53.000

D. 56.000
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TAX COURSE SEAR

SANS TA (if applicable)
 

Please nark the answer sheet with the appropriate letter indicating the

best answer to each question. Read each question carefully. Bitch for

'NOTs.‘

Note: Assune the question refers to the old tax law unless specified in

the question by a reference to the Tax Rotor. Act.

1. when does a calendar year taxpayer's tax year end?

a. June 30

b. April 14

c. December 31

d. October 31

2. Bill Snith's birthday is October 6. 1965. For tax purposes his

birthday is considered to be:

January 1. 19AS

October 5. 1905

October 6. 1945

Decenber 31. 1945“
0
0
"

3. which h3g5 describes who nay file for their intone taxes using Porn

104022?

a. taxpayers with no itemized deductions

b. taxpayers who have dividend intone less than 5400

c. single taxpayers

d. single taxpayers with l exenption and earned income less than

550,000

A. For 1986. what is the gross intone filing requirenent for a narried

couple, both age AB. using the earried filing jointly status?

$1.080

$2.160

$5.830

$3.670C
L
O
U
D

3. which of the following dependent relatives does NOT have to live in the

sane household with the taxpayer to quality a taxpayer for head of

household status?

a. brother

b. aunt

c. nether

d. narried child
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6. Ghich of the following is NOT one of the five tests for dependency?

a.

b. citizenship

c. gross incone

d. support

7. which of the following itens is NOT included when deternining the total

support of a dependent?

a. education

b. child care

c. life insurance

d. recreation

8. Mr. and firs. House were both 61 years old in 1985. Hr. House died on

January 1. 1986. How nany exanptions nay Hrs. House clain when filing her

1986 return?

a. zero

b. one

C. m

d. three

9. Roy Carpenter. a single taxpayer. supports and naintains a hone for his

nether who does not live with bin. Which filing status should he use?

single

narried filing separately

narried filing jointly

head of household“
0
0
'
.

10. Rhonda Hartin (57) supports herself and her daughter. Hichele. Rhonda

provided the bone where they lived since February when her husband. Alan

(53). died. She has not renarried. What filing status should she use?

single

narried filing jointly

qualifying widow(er)

head of household“
-
0
5
7
.

11. Refer to question 10. How nany dependency exenptions nay Rhonda

Hartin clain?

a. zero

b. one

c. two

d. three
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12. hichael Harris (32) is unnarried and lives with his unnarried sister

who earned 52,000. Richael paid all of the household expenses and sons of

his sister's nedical bills because his sister was injured and unable to

work part of the year. Sher filing status should Richael use?

single .

head of household

narried filing jointly

qualifying widow(er)“
0
0
"

13. Refer to question 12. Bow nany dependency exenptions nay Hichael

clain? .

a. zero

b. one

c. two

d. three

14. Kenneth (66) and Robin (60) Reed. husband and wife. have two children.

Cindy (20). a student and Ronald (22). Ronald was a full-tine student fron

January through August: he conpleted requirenents for a B.5. in business in

August and spent the next four nonths touring the Orient (the trip was a

gift fron his father). hr. and Hrs. Reed provided over one-half of the

total support for both Cindy and Ronald. Hr. Reed also provided total

support for his father. Robert (90). who is confined to a nursing hone and

had no incone. What is the nest favorable filing status for the Kenneth

Reed?

single .

narried filing separately

narried filing jointly

head of household“
0
0
'
.

15. John Ford (30) is unnarried and naintains his hone for hinself and his

son. Chris (12). hr. Ford provides all of Chris's support. In 1986, Mr.

Ford filed a joint return. his wife. Hargaret. died Novenber 5. 1986.

what is the nost favorable filing status for John?

single

narried filing jointly

qualified widow(er)

head of householdC
1
0
0
"

16. Bernice Donlon (38) is unnarried and provided $6.400 toward the

support of her widowed nother. Clara (68). during the year. This anount

includes the cost of the nursing hone in which her nother lives. Her

nother paid the renaining 53.800 of her own support fron her Social

Security benefits. her only source of intone. How nany dependency

exenptions nay Bernice clain?

a. zero

b. one

c. two

d. three
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O

17. Frank thonald (AS) is unnarried. His wife. Sara. died six years ago.

Re naintains a bone for hinself and his two children; Maureen (25) worked

all year and earned 57,500 as a dental assistant and Jill (lb) attended

high school all year. Mr. flcDonald provided the total support for the

family. He deposited Jill's Social Security benefits in her savings

account. naureen spent 51.500 of her weges on clothing and recreation and

saved the rest to purchase a car. What is the nost favorable filing status

for Mr. McDonald?

a. single

b. qualified widow(er)

c. head of household

d. narried filing separately

18. Hartin Black (53) has not heard fron his wife since she left hin a

year and a half ago and he does not know where she is located. Hartin

provides the entire support for his five ninor children. The children

lived with Hartin the entire year. he has not obtained a divorce or decree

of separate naintenance. what is the nest favorable filing status for Hr.

Black?

single

narried filing separately

narried filing jointly

. head of household“
0
0
"

19. The V-Z does NOT provide infornation about

allocated tips

withheld social security tax

wages. tips and other incone

unenploynent conpensation9
0
3
’

20. If an enployee is unable to obtain a 9-2 fron an enployer.

a. the enployee cannot file taxes

b. the enployee reports wages and taxes paid on Schedule A

c the enployee reports wages and taxes paid on an attached statenent

after calling the IRS

d. the enployee conpletes the 1060 without a 9-2

21. which taxpayers nag; file Forn 1060 and use the tax rate schedules to

conpute their incone tax?

taxpayers using narried filing jointly status

taxpayers who receive unenployenent conpensation

taxpayers whose taxable incone exceeds $49,999

taxpayers who have dividends under $4005
1
0
0
’
.
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22. The Zero Bracket Anount

a. is built into the tax table

b. nust be deducted after finding the appropriate tax rate

c. is not built into the tax rate schedules

d. is based on the nunber of exenptions a taxpayer has

23. If an enployee has tip incone of less than 520 per nonth

a. he/she has to report the tip incone to the IRS by the 10th day of

the following nonth

b he/she does not have to pay social security tax on the tips

c. Forn 6137 nuat be used to report all tip incone

d he/she reports the incone on Schedule A

26. Taxpayers who have Adjusted Gross Incone of 550.000 or note

a. nuat file using the 1060A .

b. nuat use the Tax Race Schedule

c. nuat itenize their deductions

d. nust return the zero bracket anount

25. A taxpayer received the following incone in 1986:

Interest credited to passbook savings account 5620

Interest on certificate of deposit $125

Dividends on share account in credit union 5130

Interest on state nunicipal bond . 5350

What is the final anount of interest incone to be reported for 1986 on

Forn 1040?

a. $ 255

b. S 755

c. S 875

, d. 51.215

26. Which of the following incone itens is NOT taxable on the federal

return?

a. Incone fron an illegal activity

b. Tips under $20 per nonth

c. Fees received for jury duty

d. Inheritance

27. A taxpayer's divorce decree requires hin to pay $200 a nonth alinony

and $100 per nonth child support. In 1986. he nade total payments of

$3.000. How nuch nay he deduct as alinony on his return?

a. 51.200

b. 51.800

c. 52,600

d. 53.000
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28. A taxpayer paid the following interest in 1986:

hortgage prepaynent penalty 3500

Interest on brother's nortgage saoo

RasterCard 3100

Interest on noney used to buy nunicipal bond 5700

Chat is his interest deduction for 1986?

a. 5 500

b. S 600

c. 51,000

d. $1,700

29. Albert Cole has a savings account at National Bank. The bank credited

Albert with $53 interest. Albert had no other interest incone. Uhere does

Albert report this interest?

a. in Schedule A

b. in Schedule B

c. on the 1060

d. on For: 1099

30. Which of the following is NOT a periodic paynent for alinony under

divorce agreenenta nade before 1985?

Paynent of $175 per nonth for 5 years

Paynent of 105 of the ex-spouse's nonthly salary

Paynent of $250 per nonth for 11 years

Faynent of $325 per nonth until the death or renarriage of the

recipient

6
1
-
0
0
"

31. Alinony is taxable incone to the person receiving it when

the person paying the alinony nay deduct it

the person paying the alinony nay not deduct it

child support paynents are in arrears

alinony is not periodic“
a
t
?
“

32. If dividends or interest received during the year do NOT exceed a

certain dollar anount. then they nay be reported directly on the 1050 or

1040A. What is that dollar anount?

a. 51.080

b. $2.160

c. 5 600

d. 5 400
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33. which taxpayers nuat itenize deductions?

a. all narried individuals who rile separately

b. unnarried dependents with unearned incone of $1080 or note and

earned incone less than 52680

c. narried dependents with no unearned incone

d. individuals filing under head of household status

36. Taxpayers who went to itenize and nay itenize if

a. they have to use the tax rate schedules to calculate their taxes

b. the zero bracket anount exceeds the total of their itenized

deductions

c. they are due to receive a tax refund

d. the total of their itenized deductions exceeds the zero bracket

anount

35. which of the following CANNOT be clained as a niscellaneous deduction

for 1986?

a Tax preparation fee

b. Preparation of a will

c. Nurse's uniforns and shoes

d. 5500 for lottery tickets (won $650)

36. which of the following itens is NOT considered when deternining the

cost of naintenance of the bone?

Insurance on the hone

Utilities

Food consuned in the hone

nor:gage principal paynent0
.
6
3
0
"

37. which of the following expenses does NOT qualify as a deductible

nedical expense?

fee paid to Christian Science practitioner

preniuns on a policy to cover loss of earnings if hospitalized

naintenance costs of a guide dog for the blind

cost of hearing aid batteries9
'
?
?
?

38. which of the following itens CANNOT be deducted as a charitable

contribution?

cash donation to church

cost of volunteer scout naster uniforn

cost of raffle tickets sold by church

Fair Harkec Value (FNV) of property donated to Red Cross6
1
0
0
‘
”

39. which of the following is NOT an allowable casualty loss?

theft of registered dog

accidental loss of dianond ring

vandalisn danage to personal residence

roof danage fron wind scorn“
0
0
"
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50. which of the following tens is deductible as an itenized deduction?

a. vitanins for general health

b. nileage to take the fanily dog to the veterinarian

c. prescription nedicines and drugs

d. federal incone tax withheld

al. which of the following itens is deductible as an itenized deduction?

a. nininun education necessary to obtain a job in your profession

union dues

_c. the cost of. inches you pack or buy

d. clothing for work which you also wear away free work

62. which of the following itens is NOT deductible as an itenized

deduction?

a. state balance due fron 1985 paid in 1986

b. interest on a loan for your son's car. You are not responsible for

the loan.

c. hone nortgage interest paid to a private individual

d. contributions to a qualified charity

as. which of the following itens is NOT deductible as an itenized

deduction? '

64.

65.

9
0
¢
“

paying for danage to another person'i property

safe deposit box (contains stock certificates)

book to assist you in preparing your tax return

the fair narket value of clothing to a charity thrift store

Under the Tax Reforn Act. the Zero Bracket Anount (28A) is being

replaced by

“
0
0
‘
-

the gross bracket anount

the standard deduction

the dependent exclusion

the earned incone deduction

Beginning with 1987 tax returns. tax payers

“
0
0
'

will be required to report the social security nunbers of all

dependents age five and older ,

will be able to withhold the social security nunbers of dependents

can get social security nunbers for their dependent pets

will only be required to furnish the social security nunbers of

non-dependent children
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67.

‘8.

A9.
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Under the Tax Reforn Act. unenploynent conpensation

a. must be reported on Forn 1099

b. is fully taxable

c. will be taxable only for those individuals who nake over $10,000

per year

d. is fully deductible

The Tax Reforn Act

a. increased the deductible anount of capital gains to 708

b. treats capital gains the sane way as the old tax code

c. nakes capital gains fully taxable

d. puts the naxinun tax rate for capital gains at 608

The dividend exclusion

a. has been increased under the Tax Reforn Act

b. has been elininated by the Tax Reforn Act

c. is $300 for 1986

d. has been added to the interest exclusion under the Tax Reforn Act

The Tax Reforn Act changed the way scholarships and fellowships are

handled. Taxes on scholarships and fellowships

50.

a. are now fully elininated

b. nuat bd paid on the whole anount

c. nust be paid on anounts not covering roon and board

d. nust be paid on anounts not covering qualified tuition and related

expenses

Under the Tax Reforn Act. exenption anounts

a. increase in phases to 52,000 by 1989

b. increase for 1987 to $2.000

c. decrease in phases to $2.000 by 1989

d. are phased out for all taxpayers
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STUDENT EVALUATlON OF INSTRUCTION

(This form is for district use only. This form should not be sent to Corporate Headquarters.)

:2 3888C C. Intermediate E Lovell E Level II D Levellll Cl 12cm ‘0 Prework Training

Please assist us in evaluating :3. quality of the instruction and the classroom facilities used for your course by com-

pleting this questionnaire. Please circle the number that best represents your views.

— Pan on. - Conn. conggn:_

 1. Did you learn what you expected to learn?

 

 

 

 

 

No 1 3 4 5 Yes

2. What asyourone MAIN reasonfortaltingtnecourse 1 to helpetmylob 4 forpersonal development

at tnlswtime? 2 to help get a new job 5 to help solve difficulties

3 for general interest I encounter

3. Was the material presented relevant and valuable to you?

No 1 3 4 6 Yes

4. Was the material presented at an appropriate rate?

N o 1 3 4 6 Yes

5. Were the visual aids helpful to your learning

No 1 3 4 5 Yes

6. To what extent were texts and suggested reading Not V

helpful to you? Helpful 1 3 4 5 "“37.“

7. Was the course well organized. allowing a progression

from one topic to another? N o 1 3 4 5 Yes

Please indicate how you felt about your instructor.

 8. Never well prepared

9. Poor knowledge of subiect 

10. Provided no assistance 

l l. Poor class presentation
 

 
12. Unfair in class and grading

1 3. Visual aids not used effectively 

14. Poor classroom control 

l 5. Poor communication
 

with students 1 2 3 4

Always well prepared

Expert knowledge of an...

Provided adequate assistance

Class presentation excellent

Fair in class and grading

Visual aids used effectively

Excellent classroom control

Effective communication

with students
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—pan Th,” .. Th. Classroom and Facing“;_

Please indicate your evaluation of the following:

 
16. Classroom arrangement find,

Improvement ‘ 2 . 3 4 5 Excellent

17. Lighting "m
 

Improvement 1 2 3 4 5 Excellent

 

18. Ventilation "m

Improvement 1 2 3 4 5 Excellent

19. Furniture Needs

lmpgoy.mt 1 2 3 ‘ 5 Elm."

 

20. Temperature control ‘ um

Improvement 1 3 3 4 5 5360.0!“

 

—PmF0“! .. G.nml Infom'tion—

21 . Do you feel you have mastered the subiect matter of this course?

 

Do not know any more now 1 2 3 4 5 Totally .

22. Considering all your previous answers. how do you rate this course overall?

 

Very Poor 1 2 3 4 5 Excellent

Average

General comments and suggestions for improvement:
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TA (if applicable)
 

 

STUDENT EVALUATION OF INSTRUCTIONAL MATERIALS

Please use the scale given.below to answer the following questions.

1 - Strongly Agree

2 - Agree

3 - Neither Agree Nor Disagree

4 - Disagree

5 - Strongly Disagree

1. I learncd what I expected to learn. 1 2 3 4 5

2. The material presented was relevant to me. 1 2 3 4 5

3. The material presented was valuable to me. 1 2 3 4 5

4. The text was written clearly. l 2 3 4 3

5. The'text was well-organized. l 2 3 4 5

6. The text presented the tax material in a logical sequence. 1 2 3 4 5

7. The examples were helpful illustrations of the material. 1 2 3 4 5

8. The text is written in a comprehensible fashion. 1 2 4 5

9. The text is written in an interesting fashion. 1 2 3 4 S

10. The text presented the tax material in sufficient detail. 1 2 3 4 5

11. The tables enhance the overall presentation of the material. 1 2 3 4 S

12. I hava mastered the subject matter of this course. 1 2 3 4 5

13. Considering all your previous answers. use the scale below to rate

the instructional materials overall.

1

2

3

a

5

very poor

poor

neutral

good

excellent 1 2 3 4 5
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Name
 

The following quest-ons are intended to give us an idea of the general

demographic characteristics of the group of people who are taking this

training. The information will be summarized only for the group. Please

answer each question as accurately as possible. Please circle the one best

answer to each question. Please do not skip any questions.

1. How.much formal education have you had? (Please circle the highest formal

education completed) .

1. Did not complete high school

Completed high school

Attended college and did not receive a bachelor's degree

Currently enrolled as a bachelor's candidate

Attended college and received a bachelor's degree

Attended graduate school and did not receive an advanced degree

(e.g., Hasters. Doctorate, J.D.. H.D.)

G
U
I
-
‘
U
N

7. Currently attending graduate school

8. Attended graduate school and received an advanced degree (e.g.,

nasters, Doctorate, J.D., H.D.)

2. f you are currently attending college. what year are you?

1. Freshman

2. Sophmore

3. Junior

4. Senior .

5. Master's degree candidate

6. Doctoral degree candidate .

7. Other (Please specify - )
 

3. what is your age in years? (Please fill in the blank)

4. What is your sex? 1. Female 2. Male

5. If you attended or are attending college. what is your major area of

study?

1. Business

2. Social Studies

3. Humanities

4. Engineering

5. Education

6. Other. Please specif
 

6. That is your exact area of study/major?
 

\
l

a

Q

.nat -s your marital status?

1. Xarried

2. widowed

3. Divorced

4. Separated

3. flavor narried
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How many children do you have?

0. None

1. One

2. Two

3. Three

4. Four

5. Five or more

In which of these groups did your 52551 family income. from all sources

fall lag;__gg;, before taxes?

10.

ll.

Under $10,000

$10,001 - $15,000 g

$15,001 - $20,000

$20,001 . $25,000

$25,001 - $30,000

$30,001 - $35,000

$35,001 . $40,000

$40,001 - $45,000

$45,001 - $50,000

0. over $50,000H
O
Q
N
O
‘
U
?
U
N
H

What is your previous experience with tax preparation?

have never filed federal income tax returns.

paid preparer completes my income tax returns for me.

family member completes my income tax return for me.

file jointly with my spouse who completes our tax return for us.

file jointly with my spouse and we both work on the return.

have completed and filed a tax return once.

have completed and filed tax returns at least two times and no more

than five times.

I have completed and filed tax returns at least six or more times.

I have completed tax returns for others for free.

0. I have been a paid tax preparer for others.

u
m
m
P
u
N
l
-
r

H
H
H
H
w
a
o
H

H
O
G

If you filed federal taxes. what form did you complete last year?

1. 1040-32 (for singles with taxable income less than $50,000 and no

itemized deductions)

2. lO40-A (for any one with taxable income less than $50,000 and no

itemized deductions)

3. 1040 C‘-or any one with any level of taxable income and itemized

deductions)
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Name
 

1.2. What is your general accounting background (i.e. , what accounting or

bookkeeping courses have you taken; what job experience have you had)?

13. What tax preparation courses have you had?
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NAME

PART A.

Directions: tar reading each of the following statements, use the

following scale and enter on the line below each statement a number between

0 and 100 which best describes what you think the probability is of

receiving AT LEAST a 70s in the course given the behavior described.-

0 25 50 75 100

i------ ------ - --------------- - ------------- I---- ---------- -I
No chance - A slight A 50/50 A good Maximum

at all chance chance chance chance

I. If you don't study at all for the course, what are your chances of

getting at least a 70‘ in the course?

 

2. If you put a minimum amount of effort into the course, what are your

chances of getting at least a 70‘ in the course?

 

3. If you put a moderate amount of effort into studying for this course,

what are your chances of getting at least a 70. in the course?

 

4: If you put a maximum amount of effort into studying for this course,

what are your chances of getting at least a 70‘ in the course?
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RAH! '
 

PART B.

Directions: Please read each of the following statements carefully. Then

indicate how much you would desire or would not desire each of the

following by circling the appropriate response.

1 - Extremely Undesirable

2 - Undesirable

3 - Does Not Hatter

4 - Desirable

5 - Extremely Desirable 5

1. Increasing your knowledge of tax return preparation ' l 2 3-4 5

2. Having a feeling of personal satisfaction 1 2 3 4 3

3.‘ Having others think they are more intelligent than you . l 2 3 4 3

4. Being able to accurately complete your own tax return 1 2 3 4 3

5. Feeling depressed I 2 3 4 3

6. Getting a job l 2 3 4 3

7. Improving my present (or future) employer's evaluation of me 1 2 3 4 3

8. being prepared for the business world '1 2 3 4 5

9. Receiving the research participation bonus ' l 2 3 4 5

PART C.

Directions: In the preceding section you indicated how much you would

desire or not desire each of the things listed. Now consider what your

chances of attaining these things are if you get at least a 70‘ in this

course. Please use the following scale and enter a number between 0 and

100 in the blank following each statement.

0 23 50 73 100

I -------------- I -------------- l -------------- I --------------- I
No chance A slight A 50/50 A good Maximum

at all chance chance chance chance

1. Increasing your knowledge of tax return preparation

2. Having a feeling of personal satisfaction

3. Having others think they are more intelligent than you

4. Being able to accurately complete your own tax return

5. Feeling depressed
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NAME
 

Part c (cont.)

0 25 50

I -------------- I -------------- I -------
No chance A slight A 50/50

at all chance chance

6. Getting a job

75 100

------- I---------------I
A good Haximum

chance chance

7. Improving my present (or future) hmployer's evaluation of me

8. Being prepared for the business world

9. Receiving the research participation.bonus

PART D.

Directions: Please read each of the following statements carefully. Then .

indicate how much you agree or do not agree with the statement by circling

the appropriate response.

Strongly Disagree

Disagree

Does Nat Hatter

Agree

Strongly AgreeU
I
P
u
N
H

O
0

0
I

0

l. I am willing to exert considerable effort in studying for this tax

course. l 2 3 4 5

2. I am trying to learn as much as I can for this tax course. I 2 3 4 5

3. I have a strong desire to learn the information emphasized in this tax '

course. 1 2 3 4 5

4. Doing well in this tax course is important to me. I 2 3 4 3

5. I wish I didn't have to take this tax course. I 2 3 4 5

6. I will get more out of this class than most people. 1 2 3 4 5
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