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Introduction

The Career Decision-Making Program at tile Appalachia Educational
Laboratory has developed, as one of its products, a system for
organizing occupational information for use in counseling and guidance.
The system utilizes materials and organizational structures developed
by the United States Department of Labor, primarily for use in place-
ment, and augments these materials for use by both counselors and
counselees. The central organizing concept is the Worker Trait
Group (WTG) which groups occupations according to requisite charac-
teristics of workers for those occupations. Volume II of the Dic-
tionary of QOccupational Titles, published by the Department of Labor,
lists approximately 25,000 occupations under 114 WTGs.

The Career Information Syster (CIS) provides additional informa-
tion, including bound volumes indexed by WTGs and unbound occupational
briefs filed by WIG. Through the file it is also possible to identify
books, films, filmstrips or other materials which, while they cannot
be physically placed in the file, can be r1eferenced by it. Thus,
once a WIG has been selected by a user of the systei, a wide variety
of resources can be made available, all of which relate to the WTG.

The CIS also provides a variety of ways in which a user may
access WTGs that have a high degree of relevance to him/her perscnally.
These access routes include an alphabetical index which can be entered

witha specific occupational title and which yields a WTG. This



.

method is particularly appropriate for a user who can identify one
or more occupations that seem attractive to him/her. By identifying
the WTG to which the specific occupation belongs, the user can find
other occupations that are closely related in terms of worker traits,

Another method of entry is available to users who begin by
browsing through the bound volumes that are indexed, i.e., the En-
cyclopedia of Careers or the Occupational Outlook Handbook. The in-
dexing system enables the user to ideﬁtify the WTG for any entry in
these volumes, and so to pull together all the associated information
within the system.

The access device treated in this study is a Keysort index in
which each WTG is represented by a card, and worker characteristics
required for the occupations within the WTC are represented by notches
around the edge of the card. The user sorts on the basis of his/her
own characteristics in order to identify WTGs that are relevant to
him/her personally, The characteristics coded into the Keysort cards
include the Ohio Vocational Interest Survey, the General Aptitude Test
Battery, Data—People—Things skills, and Worker Trait Components. The
Data~People-Things skills are based upon studies of functional job
analysis conducted for the Department of Labor as part of the research
that led to the definition of Worker Trait Groups arrangement of
occupations in the Dictionary of Occupational Titles. The Worker Trait
Components were also a part of that general research effort, The
Ccmponents coried on the cards are: Interest Factors, Temperaments,
General Educational Development Level, Specific Vocational Preparation

Level, and Physical Demands.



The purpose of providing the Keysort index and the other access
devices as part of the Career Information System is to facilitate
exploration of occupational information. Specifically, an index
facilitates search if it enables its user to locate desired information
more efficiently or more effectively than would be possible without it.
One could also focus on specifics of the logical structure of the
Keysort index, particularly if the goal were to revise it, but its
effectiveness in its present state of development can be assessed
most easily by examining the relative desirability of the categories

of work information it selects, as judged by typical users,



Method

Materials

Four indicators on the Keysort cards were seclected for use in
this study: The Ohio Vocational Interest Survey (OVIS) scores, the
Data-People~Things écores, the Interest Factors scores, and the
Temperaments scores. The Keysort cards have a single row of holes
all around the four edges of each card. Each card in the deck has
a pattern of notches around the edge, each notch corresponding to one
of the Interest Factors, one of the Temperaments, or some other in-
dicator. Each card carries brief printed material identifying and
explaining a single WTG.

For the OVIS, the coding consists of a notch at one of twenty-four
locations, indicating which of the twenty~four scales of the OVIS is
most important for the WTG. The pata~People-Things coding indicates
kinds‘of functions which involve processing information, dealing with
people, or working with objecfs. For each of the three major cate-
gories, six to seven kinds of activities are coded by a notch located
at a reference number. Similarly, Temperaments and Interest Factors
are coded by a notch at a reference number.

For each of these indicators there is an instrument through which
the user can identify his/her number on that indicator. Having ob-
tained a number, the user can use the Keysort deck by inserting a

'needle’ in the appropriate code hole in the deck. The notched cards
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will then fall off. The instrument.for the twenty-four OVIS codes is,
of course, the OVIS, and inventory that identifies broad types of
occupations on the basis of responses to highly specific questions.
The other instruments consist of a single item for cach of the cndes
appearing 6n the Keysort cards., For example, there are thirteen
codes for Tempcraments, and there ;re consequently thirteen items
corresponding to them.

For the OVIS, a score is obtained on each of the twenty-four
scales, and the scales are rank ordered as a part of the scoring
service. These scores may be analyzed in a variety of ways to deter-
mine which of the codes on the Keysort cards will be employed. For
the other instruments, a rating is assigned to each item, and the

ratings are used to select codes on the Keysort cards. For example,

the Temperaments instrument appears in Appendix .

Sample

The sample was defined as ten students from each of grades 9,
10, 11, and 12 for each of the four indicators, all from the same
school. No attempt was made to equalize or proportion the sexes for
each group. The samples were reduced due to one absentee who could
not be rescheduled, occasional scheduling problems, and a few in-
stances of inconsistent or uninterpretable data,

All forty of the students taking the OVIS were assembled at one
time. All other meetings involved use of the Keysort cards and were

limited to ten students at a time.



Procedurg

Fach of the instruments was administered and interpreted to yield
a rank'ordering of its elements. The upper ranking elements of each
were then used to determine how the Keysort cards would be sorted,
The procedure varied scmewhat from one variable to another, and so
is reported separately for each variable below.

Ohio Vocational Interest Survey (OVIS): The OVIS was adminis-

tered to forty students, and the answer documents were mailed away for
scoring. The materials returned by the scoring service included a
listing of the twengy—four scales in rank order by scores and a
consistency index for each scale. Scales rated as irconsistent were
excluded. Of the remaining scales, the three highest rank scales

were selected,

Fach student then entered the Keysort index with the identifica-
tion number of his/her first scale. The Keysort cards not selected on
the first~rank scale were then sorted on the second-rank scale, and
those still remaining unselected were sorted on the third~rank scale.
The cards selected were listed separately for each of the three sorts,
and the cards were kept in separate stacks.

The ~mallest stack of cards was retained for the next step, and
an equal number of cards was selected at random from the other three
stacks, with the restriction that no more than fifiecen cards per stack
were ever used. These cards were then given to the students to classify
according to preference: on the basis of the information shown on the

card, the student was asked to list the number of the WTG as Preferred,

O

ERIC

Aruitoxt provided by Eic:



Acceptable, or Unacceptable. The headings of these categories were
also paraphrased for the students, e.g., "really great", "okay", and
"no way. "

Temperaments: ‘Twelve temperaments were rated by students on the

instrur'ent shown in Appendix A. The students were then asked to pick
the item with the highest rating as their first choice, In case of

a tie they were told to try to identify one that was slightly pre-
ferred over the other(s). fThen they were asked to select the second
and third highest-rated items. They were given whatever aid was
needed to complete their selection 6f their first three choices, This
activity was followed immediately by the activity with the Keysort
cards. The Keysort index was sorted first on the first-rank tempera-
ment. Next the cards selected on the first sort were sorted again
on‘the second-rank temperament., The cards selected on both sorts are
those that are coded for both the first-rank and the second-rank
temperaments of the individual. Those that are not selected in the
second sort are coded for the first-rank but nof the second-rank
temperament. HNcxt, the cards not selected on the first sort were
sorted on the second-rank temperament, yielding a set of cards that
are coded for the second-rank and not the first-rank temperament and
a set that are coded on neither.

In some cases no cards were selected on the first two temperaments.
Students who encountered this situation were asked to sort on their
third-rank temperament, using it as a substitute for the second. If
this combination did not work, they were asked to sort on tﬁe second

and third. If no combinations could be found, these students were



instructed to identify only three sets of cards, rather than four:
those that are coded on the first temperament only, those coded on
the second only, and those coded on neither,

On the basis of these sorts, four stacks of cards were determined
and representative cards selected from the four stacks as above.
These cards were also sorted in the same manner described for the
OVIS exercise.

Interest Factors: The procedure for Interest Factors was exactly

as described just above for the Temperaments. The Interest Factors

instrument appears in Appendix B.

Data=-People-Things: In the instrument in Appendix C, this three-
part arrangement ig treated as a whole, For the sorting activity,
however, it was decided (somewhqt arbitrarily) to select the highest
rating as the first choice, but to select the second choice from a
second part (e.g., if the first choice was a Data-oriented activity,
the second would have to deal with People or Things), and the third
choice from the remaining part.

‘the procedure was the same as that for the Interest Factors and
the Temperaments, described above, but so few of the students obtained
a set of cards that met two of the three sorting criteria that this
set was disregarded and the preference ratings were given only for
cards from three categories: those selected on the first sort, and
those not selected on either sort, Cards were selected from these
three sets for preference rating just as they were selected from the

four sets for ecach of the other variables,



Results

This section describes the conversion of student responses into
numerical data, the analysis of the data, and the outcome of the

analysis,

Data Representation

Each of the sets of cards résufting from the KeysoFting procedure
were equally represented in the cards subsequently sorted according
to the student's preference, Numerical weights were assigned to the
preference categories: O for Unacceptable, 1 for Acceptable, and
2 for Preferred. For cach Keysort set, then, a score was obtained
for each student by summing the preference scores for the WIGs in
that set. Thus for.each student there is -one numerical score for

each Keysort set.

Analysis

A two-way factorial analysis of variance was applied to data for
each of the four access variables. Due to tnequal nunbers of observa-
tions in the cells, an approximate method based ﬁpon unweighted means
was used (Winer, 1962), The summary table for the analysis of the

OVIS results follows:

Table 1

Ohio Vocational Interest Survey

Source af Mean Square F Ratio P
Grade (G} 3 8.63 2,36 . NS
Sort Category (S) 3 28,87 7,91 &.01

Brror 140 65 oaiienoow




Only the main effect for sort categories was significant. Grade level
is not significant as a main effect and does not interact with sort
categories,

The correlation ratio (eta squared) was computed indicating the
proportion of variance accounted for by the one significant differerce
to be 0.17 (seventeen per cent).

Planned compérisons among tﬁe four means includea a compacison
of the aggregate of the three means of the selected categories against
the unselected one, a comparison of the first selection against the
second and third, and a comparison of the second against the third.
The difference between the selected categories and the ﬁnselected one

was the only signiricant result. The means appear in ‘fable 2.

Table 2
Means for the Sort Categories

First " Second Third Residual

Selection Selection Selection , Stack

3.57 2.78 2,62 - 1.48

The Interest Factors data were analyzed in the same way. The

summary table follows:

Table 3

Interest Factors

Svurce ; af Mean Square F Ratio ol
Grade (GO ; ©3 . .9.47 s <] NS

Sort Category (§) 3 1816 148 NS




None of the differences approached significance in this analysis,

The summary table for the analysis of the data on Temperaments

follows:
Table 4
Temperaments
Source‘ df  Mean Square F_Ratio P
Grade (G) ‘ 3 9,18 <1 NS
Sort Category (S) 3 8.97 <1 NS
G xS 9 2.65 <1 o ws
Errox 131 12,57 |

Neither main effect nor the interaction is significant.

The summary table for the Data-People~Things analysis follows:

Table 5

Data—People-Thingé

Sourée | af Mean Square F Ratio p
Grade (G) 3 1.96 <1 Ns
Sort Category (S) 2 2,90 1.13 NS
G xS 6 0.38 <1 NS
Error 102 2,56

Again, no significant differences appear.




~ training become available,

Discussion

Of the four access variables utilized in this study, only the
OVIS resulted in the selection of significantly preferred WrGs.
Several conclusions can be drawn from this pattern of results,
First, the assessment procedure, analysis, and sample size were
gensitive enough to indicate « clear—cﬁt difference for this vari-
able, and s0 the failure to find selectivity in the other variables
indicates relatively weak selection of desired information.

Second, there is one obvious difference between the instrument
that was most effective and those that were not. The OVIS is an
inventory with a large number of items, each dealing with a specific
kind of activity, Response to items of this kind does not involve
knowledge about the structuring of occupations; the test maker fills
this gap by interpreting the specific items as contributions to
broader scales, .The other instruments, in contrast, are composed of
items that describe broad categories of activities which the students
may interpret inaccurately for lack of adequate examples in their own
experience.

These instruments were designed to be used in conjunction with
a series of instructional units in which Temperaments, Interest
Factors, and other Worker Trait Components.are explained., A natural
question for further study is whether students exposed to such in-
struction would find the insttuments more;effective,inkselecting’

N :prefeprgd WTGs, - This quéstion will be pursued as students with this




Other possibilities for further development include revision of
the items comprising the instruments to make them easier for students
to understand and constructing several items for each Temperament,
{for example) evaluating the survey format of the OVIS. Other
sorting strategies to be used in selecting WTGs are being investigated,
and another study 1s being considered in which each user would sort
on severalkyariables rather than jugt one. For example, one person
could sort on the OVIS, on Temperamer.ts, and on Interest Factors, .
and use the sort that optimizes for him/her. This procedure would
more closely resemble the usual application of the Keysort index, in
which the user has a choice of variable.

Another variation on the sorting procedure would be to allow
the user to sort on his/her first choice and on whatever number of
further choices are required to get the number of selected cards down
to some specified range. ‘The number of sorts required would depend
upon the particular choices, but the final number of cards selected

{(which is a rough measure of the amount of information processed)

would be comparable across users.
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Appendix A

Temperaments Instrument




TEMPERAMENTS

A person's liking for certain kinds of work situations reflacts his general
disposition, or temperament, as it relates to work. Below is a list of twelve
guch situations. Read each description and express how you would feel about
working on a job that would involve you in that situation. Use the following
procedure.

First, notice that we have already placed a number (100) next
to the first item to indicate its rating. So your liking for the
girst activity is defined as a rating of 100, whether you like it
very much, dislike it very much, or are completely indifferent.
Now, look at the second item. If you like the activity half as
much as the one in the first item, you should score the item 50.
If you like it ten times as much, score the item 1000, and so on.
For the rest of the items, simply compare each one with the first
{tem, just as you have done for the second item.

situation
1. Performing a variety of duties which may often change. 100

2. Repeating activities or tasks of short duration according to a
tequired routine procedure or sequence.

3. Doing thihgs only under specific instruction, allowing little
or no room for independent action or judgment in working out
job problems.

4, Directing, controlling, and planning an entire activity or
activities of othexs.

§. Dealing with people in actual job duties beyond giving and
receiving instructions.

- 6., Working alone and away from others workers, although the work
may be related to work other people are doing.

7. Influenclhg people’s opinions, attitudes, or judgments about
ideas or things.

8., Working well under pressure when faced with critical or unex-
pected situations or when taking necessary risks.

9. Rating information by using personal judgment.

 Rating infornation using standards that can bo measured of checked,  _

 Interpreting feelings, deas, or factsfrmnapersonal polnt of view, ______



Apperdix B

Interest Factors Instrument




WORK ACTIVITY PREFERENCES

Most people have an interest in or a preference for certain types of
work activity. Below is a list of ten broad types of work activity. Read
each activity and express how you would feel about working on a job which would
involve you in that activity. Use the following procedure.

First, notice that we have already placed a number (100)
next to the first item to indicate its rating. So your liking for
the first activity is defined as a rating of 100, whether you
like it very much, dislike it very much, or are completely in-
different. Second, look - the second item. If you like the
activity half as much as trne one in the first item, you should
score the item 50. If you like it ten times as much, score the
item 1000, and so on. For the rest of the items, simply compare:
each one with the first item, just as you have done for the
second item,

Activity

1. Activities dealing with things and objects. 100

2. Activities involving business contact with people,
3. Activities of a routine, definite, organized nature.

4. Activities which involve direct personal contact
to help people or deal with them for other purposes.

5. Activities which bring recognition or appreciation
by others.

6. Activities concerned with people and the communica-
tion of ideas.

7. Activities of a scientific and technical nature.

8. Activities of an unusual, indefinite nature which
require creative imaginations,

9, Activities which are nonsocial and involve the use
of machines, processes, or methods.

10, ACtiVitleS which bring personal Satisfaction from
wotking on or produc1ng thlngs. .

Now that you haVe xated each activity, indicate your f{g;t;ﬁhfg¢ ;ﬁ@'1§§; ; f§f5€  ”




Appendix C

Data~People~Things Instrument




ACTIVITIES INVOLVING DATA, PEOPLE, AND THINGS

Most people have an interest in or a preference for certain types
of werk activity. Below is a list of several broad types of work acti-
vity. Read each activity and express how you would feel about working
on a job which would involve you in that activity. Use the following
procedure,

First, notice that we have already placed a number {100)
noxt to the first item to indicate its rating, So your
liking for the first activity is defined as a rating of 100,
whether you like it very much, dislike it very much, or are
completely indifferent, Second, look at the second item,
If you like the activit, half as much {for cxample) as the one
in the first item, you should score the item 50, 1f you
Tike it ten times as much, score the item 1000) amnd so one
For the rout of the {tems, simply compare each one with the
first item, just as you have done for the second item,

Involvement with Information

0 SYNTHESTZING: Discovering facts and/or developing logical
conclusions or interpretations of ideas by bringing together
the results of examining and determining the value of

-information. : 100

1  COORDINATING: Determinig the time, place, and order of
operations or actions to be performed as a result of analyzing
infoimation, <{(See Item 2, Analyzing,) Carrying out and/ox
reporting on actions decided upon,

2 ANALYZING: FExamining and determining the value of information,
which sometimes results in o need to choose the best course of
action to be Ltaken,

3 COMPILING: Gathering information and putting it together in
proper order.,  Frequent ly involves reporting and/or carrying
out. activities indicated by the information,

4 COMPUTING: Performing arithmetic operations, reporting re-
sults, or carrying out activities as indicated by the re~
sults. Does not inchde counting,

5 COPYING: fTranscribing information (rewriting from another
copy or from shorthand notes), or posting data (entering it
in ledgers or account books). '

6 COMPARING: Judging information, pcople, or things according
to what can be readily ohserved such as what they do, how
they look or how they are made, and whether they are usual
or differ from the usual. : i




Involvement with People

0

S

MENTORING: Dealing with individuals in terms of their
total personality Lo advise or counsel them on problems

by applying principles of law, science, medicine, reli-
gion, or other prefessions,

NEGOTIATING: Exchanging ideas, information, and opinions
with others to make policies, plan programs, and/or

arrive jointly at decisions, conclusions, or solutions,
INSTRUCTING: Teaching subject matter to others, or train-
ing others (including animals) through explaining, demon-
strating, or supervised practice, using knowledge gained
through specialized training, such as in medicine, law,

or ehgineering, to make recommendations,

SUPERVISING: Determining or explaining work procedures
for a group of workers, assigning tasks to them, en-
couraging them to get along well with cach other and to do
their hest work.

DIVERTING: Amusing others,

PERSUADING: Influencing others in favor of a product,
service, or opinion,

SPEAKING-SIGNALING: Talking with and/or signaling people
to give or exchange information, Includes assigning

tasks or giving directions to helpers or assistants,
SERVING: Attending to the requests or necds of people

or animals,., Carrying out the wishes of people, either
expressed or understood without being expressed. Immediate
response is involved,

Involvement with Things

0

SETTING UP: Adjusting machines of equipment by replacing
or altering tools, jigs, fixtures, and attachments to
prepare them to perform their functions, change their
performance, or restore their proper functioning if they
break down. This group includes workers who set up one or
a number. of machines for other workers or who sct up and
personally operate a vaviety of machines,

PRECTISION WORKING: Using parts of the body, usually with
tools or work atds, Lo work, guide, or place objects or
materials in such a way that rigid standards for the product
or process will be met. Considerable judgment on the part
of the precision ‘worker is required in sclecting the right
tools, objects, or material and correctly applying the tool
to the. task. :




2 OPERATING-CONTROLLING: Starting, stopping, controlling,
and adjusting the progress of machines or equipment de-
signed to manufacture and/or process objects or materials.
Operating involves setting up the machine and adjusting
it or the material as the work progresses, Controlling
equipment involves watching gages, dials, etc.; and turn-
ing valves and other devices to control such factors as
temperature, pressure, flow of liquids, speed of pumps,
and reactions of materials. Frequent adjustments of the
equipment may be needed,

3 DRIVING-OPERATING: Starting, stopping, and controlling
the actions of machines or equipment which must be steered
or guided to manufacture, process, and/or move things or
people. 1Involves such activities as watching gages and
dials; estimating distances, and determining speed and
direction of other objects: turning cranks and wheels;
pushing clutches or brakes; and pushing or pulling gear
lifts or levers. 1Includes such machines as cranes, con=- -
veyor systems, tractors, paving machines, hoisting machines,
and ecquipment for leoading large industrial furnaces. Does
not- include machines powered by hand such as handtrucks
and dollies, or power assisted machines like electric
wheelborrows or electric handtrucks,

4  MANIPULATING: Using tools, special devices, or parts
of the body to work, move, quide, or place objects or
materials, Involves the use of some judgment with
regard to the degree of accuracy needed and in selecting
the proper tool, object, or material, but such judgments
are usually not difficult to make.

5 TENDING: Starting, stopping, and watching the operation
of machines and equipment, Involves adjusting materials
or controls of the machine, such as changing guides,
adjusting times and tempcrature gages, turning valves to
allow flow of materials, and flipping switches in response
to lights, Little judgment is involved in making these
adjustments., :

6 FEEDING-OFFBEARING: Throwing, dumping, putting, or
feeding materials into or removing them from machines or
equipment which may he automatic or may be tended or
operated by other workers.

7 HANDLING: Using part:s of the body, handtools, and/or
special devices to work, move, or carry objects or
materials. Permits little or no judgment in mecting
standards or in selecting the proper tool, object, or
material.

Now that you have rated vach activity, indicate your first threc
choxcos below by number. N ' S
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