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AMERICAN EDUCATIONAL RESEARCH ASSOCIATION
February, 1971
"DIFFERENT OBJECTIVES FOR DIfFERENT KINDS OF TEACHERS:
THREE LEVELS OF INSTRUCTIONAL DESIGN"]
M. David Merrili
Brigham Young University
In a paper preseated at the Amnerican Educational Research Association
in Los Angeles, (Fcbruery, 1969), 1 indicated that a school could be thought
to contain two types of special environments, first, an inter-personal
envivonment and second, an instrectional environment. In addition to these
two types of environment, it is possible to identify two different types of
teacher skills, First, interaction skills, in which a teacher interacis \\I'ith
a single child or a group of chitdren: and sccond, planning or design skills,
in which a teacher structures such an interaction to bring about some
specified objective.  Combining these two types of skills and two types of
environments, one can identify four different kinds of instructional abilities,
First, instructional interaction: second, instructional design: third,
inter-personal interaction; and fourth, inter -personal design,
[t was proposed in that paper that rather than training teachers who are

Cjacks-of-all-trade. " it would perhaps be to some advanbiyte to train

specialists in each of these skill arcas. The result would be a borizontal

YThis paper was preseated as part of a symposium titled, "Patterns
of Adaptation to Individual Differences tn Teacher Education,” peesented
at the Americin Educational Researcl, Assocwation, Fehruary, (971, in
New York City,
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teachine team with cach teacher trained in one of the desian or interaction
areas o thot this horizontat team could then pian tovethei and work with
oae another in prosonting instruction wo the student,  Team teaching is not
news but most teams that have been proposed in the past are vectical teams,
consistmge of 2 master teacher, who s aogeneralist. an apprentice or

intern teacher, who is tryving to become a peneralist, and teacher 2ids.
clevical help, ote. The proposed horizental staffing would mean that each
af the teachers were 1<r;nru-(l moan arca of specralization and that rather
than a \‘(‘-1'11(-;11 organization, the teachers would he compurable to one
another but with different aveas of teaching skills. I do not wish in this
paper to detail that whieh was said previously: that paper will be published
in The Edvocations] Forum sometine this year.

VERTICAL DIFFERENTIATED STAFFING
IN INSTRUCTIONAL DESIGN

In this papes, T would Dike to concentrate on one of the areas previously
identifred, that is. instructional design, Glaser (1968) predicted that
during the next decade anew profession ealled cduvational or istructional
desion wvould develop, T would ke to suggest that withim this pew professton
the re are at feast three tevels of skitis. This paper desceribes the function
of cach of these Tevels and some suevested procedures for traming such a
vertieal staff,

Francis Mechner (1965) identified five fevels of performance in regard
to science,  These are (1; the consumer of science, (24 the skilled worker,

(31 the teehmeian, (4) the technologist, and (61 the scei ntist, For our

drscusston, the consumer of instructicnal desnen skills s the student. The

-~
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skilled worker ineludo » cleriead and media prodoction staff and other
Sl d eceupadis ns wielh support the mstruety qal deston effort, This
saap 1 deseribos the Tewetion wad trainine for Cie technician role, the
technolneist rote. and the science role ininstructional design.

B proviows arti=te (Merritl, 18031, 1t was suggested that there was
somue debate ws to whether teachers e cated maost effectively at the
technician or technolorist Tevel, After several vears of working in teacher
cdecation programs, 1 have observed that most 1eachers do in faet operate
as techoicians, notas technologists, For thein, this is perhaps the most
siatistving and desirable releg especially i @ new technology and seience
of imstructional psychology successfully evolves,

In most school systems, l(".l('hl'll'.\' AT C EIVen Sole t.\'p:.‘ of objectives,
text books, curriculum goides, and other instructional materials to
assist themoan therr training program,  In spite of all of these materials,
most teachers stiil find that o design task exists, Most of these materials
cun be re-structured or presented in such a way that increased effective-
ness can result, A teacher technician bas the chiadlenge to desien and plan
effective instructionat environments, wihizing the materials which they
have been given,

According te Mechner's delimition, the technician carries on routine
processes: that is. they are trained to effectively use specific procedures

that have beer develaped by technologists or scienhists. For example,
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e dhea? teelnperm s carey cut s bortory tests, sob ap cguipeient, ele,
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Cosimpmiter SUTCRE L LCCRIT T s AT progril ooperts cotpuiers, efe,
Retine proccedures m the .:n e ol fnstraetie ol design consist of teachers
Collvwines step by step procedures ina coorbook Hke win These proecduves
are desicned socthat when Gy ore followed, effective instractional desien
i the resalt For dael o a botter term, we witl el such inateriads
Cinstvueticnag deswn vuides.T An analoey sttt oF a7 e 7 Brequientiy
dascd o swated aceas, Whon g eraftsman os taced with the challonee of
varnse ut o laree munber of similar parts. b regueenthy does this by
construacting <oe e’ or form that puides s tont so that the parts pro-
duced are aimost identical, oo sumir way . an istructonal desipn gunde
dircct< the planning of the teacler i such aowan that the prodoet whely
Fesults fus some known instructionad ehiractonstios. Beeause of previous
devotopmiental and validation testing of the mstroctional design gude, the
mstructional outcome resuiting from its usce can be predicted with @ high
tevel of probability, 1Uis not necessary for the teacher technictian to know
why o particular step is included in the instructional design suide, His

joby is to learn to use the puide effectively, to follow the procedures
accurately. The developnieat of instructional design guides s the role

of the mstructional technologist and not the teacher-technician. Teacher
technichms necd not concern themselves with the underlying theory,
rationate, or the empirieal dati on whien the guide is based, bul merely

need (o be tyained in ils effective use,
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Lovel Two Tnsteuetionad Techinotbonists (Bneimeering Level
Mochne s hetine s o teennotorast s an eneeeer who applies seientife
}:nwl.‘. fodve to the sotuttons of practical problems. The instractional
ehiolomiss has two distinet rele 0 The fiesty s the develepment of
cif-containsd m=truction] svstems. These would include i tvpes of
multi-media presentiations, programed nogerials, CAL ete. The second
role would be che development of instractGonad design quides tor use by
teacher technieians in che desomng ¢ instroctional materials,
Sclf-contuived instructional systems have bheen deseribed in geeal
detatl in vany other pubhieattons. (Mernmll 1975 Glaser. 19650 Lungue,
1966, Fiducationd Technoluey Magazine: ete.r ‘there e currently
several ReD Centers ond Recioard Laboracories who are invalved i the
developiment of instructional systoms, Persons directing this development
are usudly instruetional l(..'(‘hl]ulngzlﬁts rather than lv;u"h(-r-tv('}m‘l('i:ms.
Braclly reviewed, an instructonal teehinologist nmst be a specalist
at identifvinge and spectfying behavierally stated instructional obincetives,
He must be skifled in desiming and prepaving (-n')l‘(-rim:—rvfurvnw(l poe-,
post- and coabling -evadustion sastrumeants, He must be skilled i behavioral
-k analdvsis and aeranging istroactional scquences, He must he able to
design wnd develop effective instructional materads o variety of modes
and fornmat,  He must have some skt at designing iulte-media instructional

systems. He must be able te conducet developmental testing of materials

under preparation. He must bave rescarch skitls necessary for conducting

(521
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; orpoctenal dosaog sondes Tor toaelior fosyened mstruction 14
"I‘-
N podativedy oo wdon and hies aot been aadeds applied in the trai ane of
‘_I-
/ toacher techmicemns ot tns point o tie, Aninsteustionat desion guide

pust be very task-orienteds 0o mast traan the teacher technieian in
oy spectlie sKills. U does not dnvolve training o sach broad based
aosls s understanding the child, knowimg the basic principles of learning
and other foudation Enow ledoe that s typical of most education courses,
Perhaps the best way to illustrate our meanmy of an instructional
desipn guide is to desermbe very brictly an exaomple or two, One example
currently beine used in our own operation at Brigham Young University
1= it tutor system maodel developed by Dr, Grant Vo Harvison, (Researceh
related to this work s boing reported at session CO6 tomorrov. ) (n this
model. very specific tutoring skills are identificd and materials are
prepared to help train tutors in these skills,  Teachers are trained with
2 very extensive cuidebook whielh helps them set up tutor training sessions,
helps them to develop evaluation inst rummits which measure the effective-
tess of the traimne of tutors. and heips them to measure the effectiveness
of the tutor in working with the individual children,  Unhke many previous
tutoring systems, this system is very specific and teachers are frequently
helped to train tutors in a specific skill o rea. The task for the teacher
is to fill in the specific skills to be taught, but the structure of how the

tutor interacts with the student. and the structure of how the teacher interacts
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with the tutor are all spelled out in considerable detail, The training
task for the teacher consists of helping them te effectively use the guide,
To date, mostl teachers have been extremely positive about these materials.

A second instructional design guide currently in preparation in the
Instructional Research and Development Department at Brigham Young
University is a design guide for coneept instruction. This guide consists
of several parts. The first is an introduction tus concepts and some
gutdelines as to what type of instructional situstions are appropriate for
the use of the guide. The teacher is given a number of different kinds of
situations and taught Lo discriminate when the guide is appropriate and
when it is not appropriate to use.  The second step then presents a teacher
technictan some objectives which do  not specify the particular concept
to be learned but which do  specify the critical conditions 5(1(1 behavior
required for concept learning. The teicher's task is to learn how Lo
specify the given concept which he wishes to teach and to complete the
already specified objectives,  Having completed this step in the instructional
design process, the teacher is then given a choiee of test item types.  Again,
the test items themselves are written with the specific concept unspecitied.
The teacher is trained to fill in appropriate instances in the tesl items and
to urganize them onto an evaluation instrwment. Having completed these
steps, the teacher is then given a set of guidelines for selectling examples
and non-examples to be used i instruction. The procedures for presenting

these examples and non-examples to the student are very carefully specified.
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The procedures which are employed are empirically based, They enable
the teacher to gather data on possible exampies. The guide directs the
interpretation of this data without statistical manipulations. The results
are used in the selection of the examples itnd non-examples to be used
in the progr.Lm. The final'section of this instructional design guide helps
e
the toi:whvr to gather validation data after he is using the instructional

materials. This enables the teacher to validate his own instruction.

Instructional technologists who are developing this guide are using it

N §

~
in many different subject situations to train teacher technicians. They

are gathering data ('m the effectiveness of the guide. In addition, basic
research has been conducted to in'l\'vslig:lto the instructional procedurves
contained in the guide and has demonstrated their effectiveness in teaching
concepts, ¢
Briefly summarized, the developnient of instructional design guides
is a peimary function nl: instructional téchnnlngists. This development
should be based on instructional theory., The guide should be empirizally
tested as is any other :msh'uclion:ll system.  The guide shoeld provide
some kind of teacher choice of content and speeifie materials and yet
they should be specifie enough that they control the instructional procedures
used.  Ina sense, in‘sl ructional design guides are cookbooks, I the
procedures are carefully followed, teacher technicjans can produce

effective instructional products. 1t is intportant to note thal in the

development of instructioral design gaides, the instructional teehnologist
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must be concerned with two levels of instruction, first, the effectiveness
of the techaiques speeified e the particulay saide for the instruction for
the learners, and sceond, the effectiveness f the instruction in teachg
teacher teehnicians to use the instructionas design puoidde.
Level Three: Instructiond Psychologist (Seientist Level)

Moechner (1965) described the scientist as the producer of scicuce,
His function is the identification of probleras, formulation of these
problems in i manner that makes themn suceptable to the scientific
appreach, and the solotion of these problems, i the arca of instructionad
design an instructional psy chologist probably has twe primary roles,
First, the development of instvuctional theory or sets of empirical
principles which can puide instractional development: and sceeond, the
experimental validation of s principles, A great deal of the insivucticonal
development currently undevway in this country 1< heing condueted by
mstractional teehnologists (level twod who upvrﬁte on L raw enpiricism
basis. " That is, usimg the best folklore avaiiable, instructional materials
are desigued. They are then tried out with a popalation of students
representing those for whom the materials are inteaded. Buased on this
trv-aut, the materials are revised, tried-out asain, revised, ete. T
cyvele is repeated until such tine as fupds are expended or the materials
cffectively teach the populatiom for which they are intended.  Anyonc
mvo. edan mtensive instruetional developnient will verify the extrente

cost of sueh a procedure. There is agreat need for the deseloporent of

ERIC
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a bedy of principles to guide the instructional developmert effort.
Through the careful ;’.;)p]'i('utiun of behavioral science methods, it is
possible to study instruction as a phenomena and to develop principles
of instruction which can guide this development effort. Instruetional
principles can be conirasted with principies of tearning psychology in
that the learning psychologist is primarily concerned with how learning
tiakes place, what are the minimal conditiens required for learning, what
happens in the organism when the organism learns, On the sther hand,
the instruetional psychologist is primarily concerned with. the question,

e

"How ran instruction be madc maximally effective and efficient "How
can the instructional designer mampulate the environment in such a way
to produce specified learning outcomes? and ""iHow can this be done with
a minimum amount of time ia a way that produces maximum retention
and maximum transfer and inuximum accuracy ?” While thosc-two conecarns
are closcely related. they do differ in the approach and type of problems
looked at.  There has been iimited research and limited doveloj,\ment
in the area of irstructional theory and a ¢reat deal more needs to be done,
The primary function of an instructional psychologist at the science level
15 the development of such theory,

The methodology required for the Luboratory sttidy of such principles
does not differ a great deal from behavioral science research in other

fields. However, the nuestions asked and the variables manipulated

differ somowhat frons basic learning research or other types ol behavicral

10)
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sciences research. Perhaps the best example from our laboratory of
P /

tvpe of research involved here is the paper that was presented by
Bob Tennyson in sesston C66. There 1s not time here to describe that
research. but I would invite you to write to us for a copy if you were unable
/
/

Lo make that session,

TRAINING OF A VERTICAL
INSTRUCTIONAL DESIGN STAFF

'IB._siructionnl Technicians (Teacher Level}

It is our feeling, at the pr(-sel‘yt. that the training of tT‘-acher technicians
can be accomplished in the zmmunyt of time which 18 now b?ing used to train
teachers. Please remember, however, the distinctions nlnde in the first
paragraph of this paper: that 13, there ave at least four types of teaching
skills and what we are {alking about here are only skills of instructional
design. The ideas expressed previously about the desirability of a
horizontally staffed team are still ve.y valid in m» opinion. [t is a
mistake to attempt, in a four year period.,l to (rain teachers both in subject
matter and all four types of t(-;u'h(:r skills.  Alniost nothing is being done
curreatly lo train teachers in instruclional design, It scems to me that
specialists who are teacher technicians with instruclional design skills,
who have been taught to use a variely of instructional design guides, is
perhaps one of the effective ways to meet some of the instructional needs
in the public schiwols. The type of truining required for an instructional

teacher technician is somewhat diffecent from that typically givern to

teachers in cducation programs. Rather than an extensive amount of

11
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training in foundations skills with the attendant inadequacy of this training,
the training should be very practice-oriented.  Early in the training the
teacher should he put into a situation involving children. The training
should consist of instruction in the use of a variety of instructional design
vuides.

it has been vur experience thus far in using both the tutoring instructional

guide and in some of our preliminary work with the concept guide that some
teachers are very happy and satisfied to use such guides and to effect the
lives of children through the effective instructional design that results.
Other teachers, however, begin to question the guide and to wonder if
it couldn't be donce another way or if there isn't some other kind of guide
that could be used to accomplish some goal that the puides with which they
are familiar do not accomplish. Thesc are tl._he people who are ideal candidates
for training al the second or instructional technology level, Having hecome
curious about the content of the guide, it's an casy next stey, to start to
talk ahout the guides themselves and to help them to des.gn new guides, -

instructional Technologists (5-6 Yeur MA Level)

At this level, a number of specifie skills are necessary fer instructional
developers,  These skills inclugio training in the identification and specifica-
tion of objectives: in the class’iyﬁcntiun of objectives at various levels of
behavior: in techniques I empirical validation: in techniques of developinental
evaluation: in te(‘lmi”ques of test construction: in techniques of behavioral
waalysis: in media use including such new types of devices us CAl, student
response systems, information relrieval systems, ete.

The instructional Psychology program at Brigham Young Univers.dy

12
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atternpts 1o provide these skills in o four semester MA program which includes
courses in bhasie skills. These courses include measurcment, with an
viphasis on criterion referenced measuremoent, statisties and research
design at a level sufficient to provide statistical touls for developmental
and validation testing, computer seicace and some foundation work in the
psychology of learning. A proseninar-seminar series in instructional
psychology emphasizes and ties together the skills required for instructiona!
development as identified above.,  In addition to the coursework, students
are required to serve for a minimuimn of threc semesters «s a one half-
time instructional dev pmeat intern. The Instructional Development
Program at Brigham Young University is designed to I;wililalﬁ systematic
instructional development in college courses at BYU. Thc; program is
designed to encourage faculty initiative by providing money and resout' es
for professors to get involved in their own development,  In addition, 1u;like
many college level instructional development programs. students in li\O
instructional psychology program are used in the actual development effort
and frequently carry the whole load with faculty mebers serving as subject -
matter consultants. As aresull, our students have been responsible for
developing a numiber of mstruetional units which are eurrently being used on
the campus.  Tlese include an audio’tour of the libravy, a self-instruclional
progrem on the card catalog, reader’s guide and other library idexes, a
multi-media, self-instructional program for teaching the use of the Rockwell

hardnoss tester, aa avtomated, self-instructionzl media cquipment use

O
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laboratory, and other projects which are currently in progress. Inall
of these projects, students as interns working with faculty instructional
technologists. have done the primary programing and have gained a
areat deal of training in the skills which we have specified.

As with teacher technicians, it frequently happens that a student in

the mstruetional technology training progran' starts to raise questions

about the techniques that are being taught. Questions like "How do we :
i
Know 2”7 "Why don't we have principles in this area?” ete. Heve again, '

these students become the prime candidates for our Ph. D. program in
Instructional Psyebotopy.  These are the people who make excellent
instructional scientists, and these arve the people whoe have b(-cn‘ encouraged
to proceed to the instructional seience tevel.
Instractional Scicntist (Ph. D. Level)

In addition to the skills ittemized for instructional technologists, an
structional scientist must have additional skills which include primarily
behavioral seienee research techniques. Thess include increased training
in measurement theory, phitosophy of science. computer simulation,
statistics. resean ch design, and other ;n’uu; which are necessary skills
for behavioral science research. In cur program at Brigham Young
University, at the Ph, D. level our coursework again reflects these basic
skill areas. In addition, we feel that to be an effective instructional psychologist,
a student must also be, in part at teo<t, an experiniental psychologist.
Considerable work in the psychology of learning and experimental psyeholegy

is also required by our program.  (The prozram is jointly sponsored by the

RIC
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departments of Edueational Psycholocy and Psyehologv. ) In addition to the
Ph.D.

coursework, cancdiidates wre required te ~erve a mininmum of four

semesters as a research intern, Avadn, as part of the Instructionad Reseavch
and Development Department, students are actively involved with our faculty
in ths ovy development and in conducting basic rescarch on the instructional
pruciess,

SUMMARY

in 1969, ] proposed that a teaching team should consist of a horizontal
differentiated staft with team members frained in four distinet skill areas,

(1 instructionat desren, (2) instruetional interaction, (3) inter-~personal
design, and (4) inter-personal interaction,

Today, T proposed in addition, a vertical differentiated staff for the new
prefession of mstructional design. i have proposed that at the teacher levet
teacher technicians be trained to use instroctional design guides for guiding
their instructional design offorts. that MA level or speeialist level instructional
technologists (engincers? be trained to develop self-contained instructional
systems and instructional design puides for use by instrucitonal technicians,

Al the instructionad psychelogist (scientist loeveD), T have suggested that Ph. D s

be trained to specify and develop instructional theory and to conducet laboratory

behavioral science research on principles of instructiui,
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