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. TEACHING INSTRUCTIONAL DESIGN ON TICCIT

By Dean Black and C. Victor Bunderson
Institute for Computer Uses in Education

For some time, BYU's Teacher Development éommittee has beén carrying
~ On a university-wide program to upgrade instruction. Many teachers haye
taken fhe Committee's courses to find new Ways to help their students
,iearn.

There are some built-in limitations to an instructional improvement
program based primarily on classroom courses: a classroom course can
serve only a few tgachers/at a time, and ever}bne must enter at the same
time and progress at about the same rate. Each teacker's needs are differ-
ent, and'they will not be met by having teachers ﬁove’together through
a classroom experience in which they receive general teacpingsvon all
aspects of instruction, inc]uding those that~they q}ready.dd well.

During the past four months, people from fhéﬁIns%itute for Computer
* Uses in Education have developed én individualized instructional develop-
ment training program that lets teachers enter at several points and move
through the instruction in a way that suits their own particular challenges.
-The program has been designed to be imp1eménted on the TICCIT computer-

controlled television system, although it could be adapted to any medium.

THE NEED _
Eva]uatipns of BYU teachers show. that they score high]y4on,overail
ratings of teaching effectiveness. Students find them organized,

scho]asti;a]]y prepared, and motivating. However, other areas show .



up as points for improvement. BYU teachers tend to get below average
ratings on defining and achieving objectives, explaining things
clearly, and making helpful eva1utations of their students' work.
Recent research at BYU has shown that these factors are among
" the most 1mportant in helping students learn. Dr. M. David Merr1]]
has developed a method of evaluating instruction called the Instruct1ona]
Strateg1es Diagnostic Profile. It emphasizes the points for 1mProvement_
that are listed above. Dr. Merrill and his students have shown that
lessons that meet the criteria listed in the instructiona] Strategies
A : Diaonostic Profile teacn better than those that do not. In fact,
well designed instruction seems to minimize the effect of differences
in. the intel]ectua] abi]ity of students and differences»in the
| effectiveness of teachers.

Our TICCIT experiences seems to show us that evaluations are an
especially importart area of need. TICCIT ts test-heavy. Given the
usual frame- of-m1nd of most students, that should be a b1g black |
mark for TICCIT _ However, students say that they like ‘the tests on
TICCIT. They would not like to see fawer tests. Tests are obviously
an important part of the learning system -- one that students can
enjoy and appreciate. But can anyone doubt that classroom tests
often miss the mark and thereby become a burdenito everyone?

- The BYU General Education Program is aTsowa“ééstfheavy system. -
Students will eventually be required to pass eva]uations in communicative
skills like reading," writing, and listening, 1n mathematics, in health
and phys1ca1 f1tness, and in c1t1zensh1p educat1on They must pass
other eva]uat1ons in. the arts, in social systems, in natura] sc1enc¢»

and in perhaps other areas as wel’. A1l of those eva]uat1ons must

be prepared by teachers and approved by the General Education Program
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administrators. The program obviously places high demands on the
instructional skills of BYU teachers. |

In designing the TICCIT- based teacher development program, we imposed
upon ourselves the cond1t1on that nothing cou]d take from teachers
their full stewardship. 0nem1ght argue that quality instruction can
come only from a cooperative effort between teachers and professional
instructional scientists. While it is true that the best results

might come” from such cooperative efforts, it is ]ikeWise true that

, MOst teachers will never work with an instructional scientist. They

must meet their stewardship alone. We have therefore tried to design

ﬁa‘system that will let teachers produce quality instruction without the

intervention of instructional scientists. This is not intended to

discourage teachers from working with instructional scientists; we

. /
simply admit that such relationships are the-exception.rather than

the general case. The progfam that will meet BYU's needs must be

capable of becoming the general case.

DESIGN PRINCIPLES
Tke TICCIT-based 1nstruct1ona1 development program should give
teachers a readily available individualized way to learn how to improve
their instruction. If it truly meets BYU's needs, it must be successful
with dedicated and-concerned }eachers who, nonetheless, are re]uétant'
to ask for hclp (even ffom people who call themselves instructional
scientists), who do not like jargon, who are impatient with explanations

thaf do not quickly lead to products they can use, and who, in many cases,

~question whether they even need the course.

In an effort to meet that perhaps unmeetabie challenge, we set
out seven principles that have guided the course design:

- B
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1. The course must be simpie -- in fact, as simple as possinle,
while still leading to a quality instructional product. And,
despite its simplicity, it should be compatible ("upward
compatible" ‘as they say) with more complex instructional ,
development 2pproaches, in case some teachers want to go to
greater depth. ;

2. The course should be prescriptive; that is, it should put
forth a set of step-by-step proredures.

3. The prescriptive procedures should start with the kinds of
thinking teachers already do, and lead tHem gradually into
new principles and concepts.

4. The procedure should lead as quickly as possible into the
production of actual lesson materials which are immediately
useful to teachers. ’

5. The course should have a "zoom lens" feature, where the
‘teacher can keep the integrated process in mind, and yet
move to greater detail if he needs to.

6. The course should be supported by worksheets that are simple
and, insofar as possible, non-constraining, but that help
the teacher keep track of the decisions he must make about
the instruction he is preparing.

7. The examples should be case studies that show how real teachers

have applied the procedures, how they had to fudge a bit or
change the process from time-to-time, and the results they got.

PRINCIPLE 1: SIMPLICITY, COMPATIBILITY, QUALITY

Everyone desires simplicity, or at least everyone seems to claim
to desire simplicity. Therefore, when we say that we strove for :
simplicity in the course design, we in some ways say very little.
Nevertheiess, "simplicity" deserves its piace as design principle
number one because we worked very hard at it: 'it was one of the major

Criteria against which we checked all of our design decisions.

The approach. Our hasic approach was to simplify by eliminating.

That is, we reviewed existing systematic approaches to instruction
and deleted parts of them to reduce complexity. However, eliminating
parts of a systematic process can be complicating and devastating.

To say that something is systematic means that each step, derives
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from what has gone on before and is a basis for what is to come;
deleting parts of the system can make it break down later on.

The first steb in the simplification was therefore a study of the
interdependent relationships between the many steps of several
closely related approaches to instructional development, including
the procedures used by the authors of tne TICCIT course materials
developed here at Brigham Young University, Courseware,'Incorporated‘s
"systematic approach," and the work of Dr. M. David Merrill. We
reviewed the approacheé using a matrix procedure which let us trace
the impact of each step on later parts of the process. This meant
that, if we felt a uiven stgp might be eliminated, we could review
the matrix and determine how that would impact on the process.

The result of our analysis Was a set or procedures that represents
only a part of what might be covered in a complete exposition of any
of the approaches we reviewed. However, what remained appeared to us
to bé fundamental, integrated, capable of bringing about substantjal
increments in the quality of teacher-produced instruction, and completely
compatible with those parts of the complex processes that we chose not
to include in the course. |

Elements of the process. Figqre 1 shows the basic elements of the

instructinnal development process that are covered in the "simplified"

course. There are elements which represent content structure and there

- are functional instructional components.

Content structure means nothing more than ways of breakfng up

- content information into smaller, moie understandable, pieces. What

<hose pieces are depends upon what the students are to do with what
they learn. When memory-level -learning is the goal, the elements of

content structure are the information to be memorized and the way that

-5 -
i



£

Figure 1
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information is represented to the student. When the goal is
classification-level learning (where-the student shows he knows a '
corcept by correctly c]essifying examples and non-examples), the elements
are/the concept nzae, universal and.non-universal relevant attributes,
and:useful irrelevant attributes. When the goal is apolication-leve]

learning (where thefstudent applies his learning in the production

~ of 'some outcome), the elements of content structure are the guidelines

§
\

(or ryles, or hints, or suggestions) that the stodent is to follow,
and the givens he works with, both fixed and variable.

The elements of content structure are the basis of the first part

of the deveiopment process. The teacher decides what kind of learning

. S .
outcomes he wants, and then, depending on his choice of learning

outcomes, he analyzes his content information into the elements of

" content structure that are shown on Figure 1.

Mere definition of the content structure is not eno.gh. The content
must be prepared as components of instruction with a defined purpose
or function. The functional components onto which the teacher "maps"

his content structure in order to produce instructional materials are

_also listed on Figure 1. They are the objective, the genera11ty, the

‘generality support examples, practice, and the test. In the second

part of the deve]opment process the teacher transforms the content
structure into these functional instructional components that meet
the students learning needs.

Instructional quality. The principles covered in this simplified

approach to instructional design are but a subset of all that could

- be taught. Nevertheless, instruction-prepared'according to the

..Procedures presented in tke course has the following characteristics

that have been shown to help students learn:
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.and review a few of the generalities. You will see that, for the most

o} ” The instruction inzludes a complete set df instructional"
ccmpohents.

0 ATl of the components are consistent with one another.

0o The componenté are presented separately so the student
can move easily from one to another to meet his individual .
V]earning needs.

0 -The essential information is separated from all elaborations
of that information and other related material which is simply
. nice-to-know. -

0 The instruction covers the full range of significant variation
or "divergence" within the content area. :

0 Non-examples are used where appropriate, and they are matched
with examples to aécentuate the differences between them.

0 Examples are prepared in a variety of'representatiOn forms.

0 The instruction includes Tearning helps.

o Efficient item sequerices based on divergénce, matching. and
difficulty are used in instruction, but random item sequences
are used in practice and tests. '

0 Practice items and tests are accomp2nied by helpful feedback.

0 Tests avoid most of the common pitfalls of teacher-made tests.

PRINCIPLE '2: PRESCRIPTIVE INSTRUCTION

)

ﬂj It seems reasonable that peop]e‘who‘d%e Tearning in order to meet

A,

: pressing needs wilTl find themselves most motivated to continue when they

can see that what they are learning clearly ﬁéets their needs. That is
why we made our generalities bféééribtfve kéfhéﬁffhén éxp]anatory.

At this point, you might turn to the last section of this paper
part, they lead the teacher step-by-step through the creation of
instructional products. Teachers whé work fhrough the generalities
should find that each thing they jearn is a "building block" that makes
a clear contribution to the QroduEtion of usaful instructional materials.

~ There will be explanations and justificaticas that show why things

N \

?
-
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are done the way they are, but they will not be in the generality;
rather they will be in the genera]ity support where the teacher can
" read them or ignore them as he chooses .

As we tried to shecity Drescr1pt1ons for such a complex and )
cemprehenszve Process, we had to make some arbitrary choices that we
may want to change later when we have had some experience with‘the
course. For example, in the section on classification-level instruction,
we teach the teachers to identify ways examples of a concept class may
vary. Non-universal relevant attributes define subclasses within
the concept set, and-there are irrelevant attributes which 1ntroduce
var1at1on Instances may therefore vary or diverge in two ways: thay
may belong to different subclasses of Ehe concept class, and they may
be characterized by different states of the Vrrelevant attributes.

The teacher specifies an }nstance by Tisting the attributes, or
variations of‘atfribdtes, that will characterize it. A teacher could
" specify a complete set of instance typres in which every possible
coﬁbination of variations occurs. But that may be neither necessary
nor wise. How, then, do you decide when you have specified enough |
1nstances? we decided that a set is complete when each var1at1on
' occurs tw1ce But we may change that and other arb1trary po1nts when
we see what'happens to teachers when they try to follow the.d1rect1ons
we wrote, and when we see what happens to students when they study*

the materials teachers prepare by fo1]owin§ the directions he~wrote.

PRINCIPLE 3: START WHERE TEACHERé ARE
The phrase "start where teachers are" describes a second aspect
of our effort to make the instruction immediately useful to teachers

The prescr.pt1ve procedures are based on a specific way of thinking

« 9. iz
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about instruction, Most teacher think in a different way. Learning
the procedures means‘most fundamentally learning a different way of
thinking. ' . "

Shall We/therefore teach them the different way of thinking so
they can then learn the procedures? Or can we teach them the procedures
and let thaf be the way they learn the different way of thinking. We

- chose the Tatter course ;- to jump into the procedures with no prior
preparation in the‘conceptua1"framework that underlies the process.
But to do that, we had tonegin with steps that work on things the_

_ teachers are a]ready used to thinking akout.

Teachers generai]y th1nk about their instruction in terms of topics.
Instruct1ona] deve1opers genera11y insist that teachers no Tonger |
think about topics, but about behaV1ora1 obJect1ves 1nstead That
shift in thinking 1s often a stumb11ng block for teachers who want to
lTearn development procedures, espec1a11y if the procedures won't

"Tet them go on until-they make that shift. . —

Sincevteacherg think about topics; we chose to -bagin with'topics.
.The beginning procedures transform those topics into the behav1or
gg;;_of a behavioral obJect1ve I emphas1ze the "behav1or part" because
"good" behaviorai obJect1ves dlso tnc]ude conditions and‘standards
However, our matrix analysis of the 1nstruct1ona1 deve1opment process

showed that the conditions and standards ‘parts of the obJect1ve are

not needed in the, continuation of the process as soon- as the behavior
part. So our first goal became this: to help the teacher think about
his topic in terms of student behaviors; the conditions-and the standards
come later. ‘ . , 4

There are several ways to Justify -thinking about student behaviors

as you begin the development process. One is the typical argument
9 . | -0,




it now;

in favor of behavioral objectives. Another goes Tike this:
Both teachers and students must work if learning is

to take place. - Teachers work in the preparation of
instruction, but when time for learning comes, the most,
Tearning occurs when the student, not the teacher, does the
work. Therefc:e, an important part of the teacher's Job
as he prepares is to figure out things for the student
to do with the material he is to learn -- in other words
activities that help him learn. '

It is our judgment that this rationale “fits" the way teachers
think bettef thgﬁyfﬁé»typical argument fn.favor of behayiora] 6bjectives.
We fherefore,do not ﬁeféf in thé beginning phases of the course to A
béhaviorai objectives, but rather to "learning_activities," and Ehe
development process is presénted as a way of preparing learning activities
fhat help students learﬁ. ' 'A

When the t{me comes, %he teacher adds the conditions and standards
and'hé_ends up'wjth_g behaviora] objeq;f?e; We be]ieve that, by that
time, the reason for the objective will be ¢learer than it is~durihg 
the first steps of development. o . | _ |

" We hope that ihstrﬁcfion based on learning activities will be

just as good as instruction based"on fu]?-b]owh.behaviofa]_objectives.

We do feel confident that if there is any loss in qda]ity. it will ggg .

be substantial and it will be more than offset by_the_gfeater ease

with which teachers may move. into what fo them is'fhe "meat" of the.

development process. We will lobk at this'point as part of dur

~evaluation.

PRINCIPLE 4: ON'TO LESSON DEVELOPMENT “
One of our "simplifiéétions“ was>to do.éway.with,"front-end“ content

ahalysis as part of the course. Not that it should not be 'done as

part of instructional development; simply that we chose not to tzach

o su-13



We therefore disregard the idea of hierarchies 4and topic

,interre]ationships and ask‘the teacher to choose a single topic
that is important to him and seems to give the students trouble.
Working with one topic, he can try out the procedures and begin to
Tearn the d1fferent way of thinking that they 1mp1y When he's finished
one top1c, if he is so inclined he may try another

_ By work1ng W1th one topic at a time, the teacher can move diréctly.
1nto lesson preparat1on an activity that is probably more 1mmed1ate1y
reward1ng to him than an ~arduous content ana]ys1s To be sure, the
course organization may need upgrad1ng, but the teacher will at Jeast |
be working an area ‘that he has judged to be important and in need of
improvement. .

Some content analysis natura]]y falls out as'a cbnsequence of -
clearly specifying lesson content. 0ur exper1ence seeTs to show that
when ‘a teacher has analyzed content structure as he is taught 1n th1s
course, prior learning step< become apparent. In fact, ft\1s hard
to imagine anyone d01ng a successful content analysis w1thotf

f\understand1ng the "top-box" content with a r1gor like that hh osed
',by the procedures taught in th1s course. Without that r1gor,ghow
can one be sure h1s content analysis decisions are . correct’ So we have
sk1pped content-analysis, both ta get qu1ck1y down to “the brass tacks
of lesson development and also with the thought that “the teacher W111

better understand content analysis when he knows the pr1nc1p1es that

have been included in the course.

PRINCIPLE 5: THE "ZOOM'LENS" g
There are many detai1s in someth1ng as complex as what we're

look1ng at here, desp1te our hopes for its simplicity. And each of

N T -12- 14



those details- makes sense only because of what it contributes te the
whole. That poses a problem for learners, and for.those who are trying
to_he]p'peopTe Tearn: Tearning must cover both the detail and its
place in the whole
We have tried to meet that proh]em with a "zoom Tens" sort of
organization that wj]] let teachers study the process at both a glohal
and .a detai]ed 1eVe1 The global representat1on presents the basic
steps w1th Tittle exp]anat1on of how they are accomplished. Each
step in the global representation that is not se]fjexplanatory includes
a reference to a "how-to" explanation that provides the detail.
~This means that the teacher can step through-thé process at a
g]oba] levely "zooming" in for detail when“things'aren‘t\clear. Similarly,
whenerer the teacher is studying a detailed exp]anatioh, he may jump
fcr @ moment to the global Tevel to see where tt all fits in the
context of the whole. _ o |
~ The global presentations are in the introdubtions. or in what,
on TICCIT, are called mihi-]essons There is a general course. 1ntroduct1on
as well as an 1ntroduct1on to each unit and Tesson. The course 1ntroduct1on'
.is a global presentation of the entire proces;. Each unit 1ntroduct1on
is a global presentat1on of a substep within the process, LeésOn

\
1ntroduct1ons, in turn, cover parts of the process descr1bed 1n the un1t

introduction. BRI : - /

A1l introductions are on the same level of detail. A unit ?ntroduction
is a compilation of Tesson introductiohs; the eourse.introduction'isi
a'compilation df unit introductions. | This means\that the global
1nformat1on is presented three times so that the teacher always has easy

access to it. SR o !



The detail is presented in the segments that make up each lesson.
Each detailed segment covers one of the_steps presented in the lesson-
introduction. r

The best learning strategy is probably one in which the teacher

maintains a sort of "moving home base" in one of the introductione,

dipping readily into segment- ]eve] deta1], and back aga1n to home

base We have tried to encourage that strategy by hav1ng very

1

11tt1e 1ntegrat1ng 1nformat1on in the segments

PRINCIPLE. 6: SIMPLE'WORKSHEETS :

WOrksheecs are often more trotble than they are worth They

force those who use them to write 1n sometimes- too -small spaces, and

they 1mpose order that may be counter-product1ve when peop]e shou]d

\

, 1et their thoughts'run free Nevertheless. we decided to use worksheets'

because they can help people keep track of th1ngs in the ear]y stages
of learning whene1t s hard to keep track of th1ngs and not easy to let
one's thoughts run free without gett ing lost One th1ng teachers -

may learn as they use the worksheets is to do just f1ne W1thout them,

The worksheets are places to record decisions. The basic decisions

 are: (1) what shall I choose as a learning act1v1ty7 (2) What shou]d

go in the genera11ty' And (3) what W111 my instances (examp]es and
practice) be ]1ke7 S1nce cheSe are the three bas1c dec1S1ons, the three
bas1c worksheets are (1) the Learn1ng Activity Worksheet, (2) the h
Genehallty WOrksheet, and (3) the Instance Worksheet. Examples of the

i wOrksheets'fo]1ow“on»the.neXt three pages. If you want to know‘how;

teachers. will use the worksheets you may ceview the course introduction.

PRINCIPLE 7: CASE STUDY EXAMPLES

No set of simplified procedures can cover all the problems people
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will run inty. If, as a course designer, one tries to handle everything
that might go wrong, instruction becomes hurdened with exceptions and
warnings The main message -- the thing that keeps peop]e ‘on track
through the troubles -- can get lost.
| We chose to keep the procedures‘simp]e, to trust teachers to be
clever and adapt1ve. and to show them just how c]ever they* 11 have
to be by us1ng real case StUuIes as examp]es As course authors.
- Diane Thompson and I prEpared'complete 1essons fo]]owingrthe procedures -
. _outlined in the course. As we worked, we recorded our thoughts Those
thoughts are the basis for case scud1es, and they. show that we did have
' to hedge a bit here-and there, that everything wasn't as easy as the
generalities suggest, but that th1ngs_worked out in' the end because
 we were guided by-the genera]itiés, but not constrained by them. .
During the. f1rst,1mp1ementat1ons of the course, we w111 ask teachers
* from several subject matters to do the same thing. Their recorded .
case studies will become‘part of the example poo], and they will become
contr1tut1ng authors ' | | |
Each case study covers the comp]ete deve]opment process. That
..means that a single example candbe followed from the beginning of the
| coursehto the end This”is impertant. The development process is
systemat1c§ each step contributes to the others. If the examples from

step-to=<step are unrque -- if they bear no re]at1onsh1p to one another --

'they cannot show that so- 1mportant interdependency.

GENERALITIES
. Most of what has been expressed somewhat abstract]y in the preced1ng
'_pages is 111ustrated in. the. genera11t1es that fo]]ow The course

map shows how the generalities are organized. The course introduction

' X . . . . L 9




(as explained earlier) ‘s a global presentation of the enitire process.
The five units cover aspects of the process.

Un1t 1 genera11t1es teach about choos1ng a learning activity.
Un1ts 2, 3, and 4 cover the p]ann1ng.and preparation of instructional
materia]s and tests, each for a different kind of 1earning activiﬁy.
Unit 2 generalities teach about memory-level 1nstruct1on, Unit 3
covers c1ass1f1cat1on-1eve1 1nstruct1on, and Unit 4 is about
‘app11cation lTevel 1nstruct1on Unit § te11s how the deve]bped 1nstruct1on.f

/

can be lmplemented in three formats lecture, workbook and computer- /
. assisted 1nstruct1on B
You will notice that the ‘e are page numbers by the unit boxes”
- on t te course map " As you would suspect, each page number te]]s
where the section for its corresponding unit begins.
The first page of each unit section is a Unit .map. The un1t
1rtroduct1ons are global presentat1ons of that part of the process

Covered in the unit ‘Lessons are the’ subd1v1s1ons within the unit,

and there is a number by each 1esson box\that tells where the
correspond1ng lessoh section L°Gins. S « : )
- The pattern is repeated at ‘the lesson\:eVSJ\\ The f1rst page of
‘edach 1essnn section is the lesson map; the introdu 1on 1s a g]oba]
presentation, and the segments cover the details of, th process. Page
numbers on the 1esson map direct you to the genera11t1es for each
segment. ' ‘“ " | i
The fol]owing page is an outline- type _summary of a]] of the un1t,

lesson, and segment titles Maps and generalities fo]]ow

d




Course Map

Course Introduction

COURSE SUMMARY

Unit 1 Map - SPECIFYING LEARNING ACTIVITIES

Lesson 1.1 Map specifying Tearning activities

Intiroduction

Segment 1.1.1.-
Segment 1.1.7

| Segment 1 3 -

/
Leve]s of 1earn1ng act1v1ty
- Checking for app11cat1on Tevel . 1earn1ng
activities :
Checking for, c]ass1f1cat1on-]eve]
learning act1v1t1es :

Checking for memary-1evel 1earn1ng
act1v1t1es ( '

Segment 1 1.4.-
Unit 2 Man/f APPLICATION LEVEL INSTPuCTION

~Lesson 1 Map - P]ann1ng application- level 1nstruct1on

?

,Introduét1on

Seament 2.
Segment 2.
Segment 2.
Segment 2.

1.1
1.2
1.3
1 4.
Lesson 2.2. Map
Introduction

" Segment 2.2.

1
.2
.3
4
l;

SbOC1fy1ng gh1de11nes'%
Specifying givens - |

Writing the application-level genera11ty_

Specifying divergent app11tat1on -level
examples ,

- Prepar1ng app]ication-]eve] ins*;uction

Application-level student obJect1ves
Application-level generality -supports
App11cat1on-1eve1 1earn1na aids -
(page. 2)

Preparing application- level examples
Application-level pract1ce

Lesson 2 3 Wap - °repar1ng app11cat1onsleve1 test

Introduct1on

;Segment 2. 3 1 - App]1cat1on level test formats

- (page 2) ‘

-20- 29

23
24
32
33
34
35

36

37

38



- Segment 2.3.2 - Writing application-level test items ‘ 58

- (page 2) . . 59

- (page 3) | 60

Unit 3 Map - CLASSIFICATION-LEVEL INSTRUCTION : 61
Lesson 3.1 Map - Planning c¢lassification-level instruction . 62
Introduction -~ - - . - T - 63
(page 2) ' B 64
Segment 3.1.1 - Relevant attributes * ° 65
Segment 3.1.2 - Irrelevant attributes . : 56
Segment 3.1.-3 - Writing the classification 67
Segment 3.1.4 - Specifying divei-gent- examples 68
Segment 3.1.5 -‘Specifying matched’non-examples 69

Lesson. 3.2 Map - Preparing c]éssificatjonrlevel instruction 70

Introduction | ' | y 71
Segment 3.2.1 - Classification-Tevel student objectives 72
Segment 3.2.2 - Classification-level generality supports = 73
Segment 3.2.3 - Classification-level learning aids. 74
Segment 3.2.4 - Cellecting an ‘instance pool o 75
Segment 3.2.5 - Classification examples and non-examples = 76
Segment 3.2.6 - Attribute isolation . ' .77
Segment 3.2.7 - Classification-level practice ) 78
Lesson 3.3-Map - Preparing classification-level tests 79
Introduction- o o ' 80

Segment 3.3.1 - Classification-level test formats 81
Segment 3.3.2 - Writing classification-level test items 82

. - (page 2) . . o T 83
~ Unit 4 Map - MEMORY-LEVEL INSTRUCTION ° 84
Lesson 4.1 Map - Plannin§ memory-1é§e1 instruction . 85
" Introduction: SRR - R o . o 86
"Segment 4.1.1 - Writing the memory-level generality 87
Segment 4.1.2.- Specifying alternative representations © 88
Lessen 4.2 MapfA Preparing memory-1evel instruction; - 8¢%
Introduction e | ' 90
- Segment 4.2.1 - Memory-level student objectives L 91
- Segment 4.2.2 - Memory-level generality supports . 92
) Segment 4.2.3 - Memory aids _ 93
. - (paga 2) - . . - 94
Segment 4.2.4 - Memory-level practice a 95

O T 23




Lesson 4.3 Map - Prepéring memory-level tests = ~"-»-96\_‘_7

-

Introduction _ . }- S 97

Segment 4.3.1 - Memory-level test formats _ : 98

Segment 4.3.2 - Writing memory-ievel test items 90

| - (page 2) ' ' 100
Unit 5 Map - IMPLEMENTATION - k 101

Note: This section is still in;p?ep&ration.




Intro

ps
/
5.0 | —
Implemen- ™~
tation
4.0 - (3.0 (2.0 .
Memory- " |Classifica- Applica-
level tion-level tion~-level
Instruction Instruction {Instruction
1.0
"] Specifying
Learning .
N Activities
< .
Course Map
.
ks q




© COURSE INTRODUCTION ' o -

This introduction. is an overview of the instructional development™ .
process taught in this course. Parts of it are repeated at the beginning
of each unit and Jesson. We've added the overviews so that, as you work,
you can keep track of where you are. They include references to segments
where you can find more detail if you need it. o '

THE PROCESS

. First, decide what you will have your students do as a learning
activity. (This is covered’in_unit 1.) . S

1. RevieW~ybur cour$efand'se1e¢t=a topic,For development that:
0. relates to an essential course QUttomg,-énd ..... . L o
0 seems to give the students trouble.

‘2. Students will not learn a topic unless they actively' work with
.1t in some way. Specify meaningful student learning activities
~ for your topic at the application, classification, or memory .
1eve;s.)'(5ee segment 1.1.1 for the difference between the three
- levels, ‘ o ‘ o RIS ‘

O - CHECK FOR APPLICATION-LEVEL. LEARNING ACTIVITIES FIRST. .- (See

segment 1.1.2 f6r guide1jnes:and'e&amples.) _

Write any app]ication-]evé]sléérning‘activities you have - .

identified on the Learning Activity Worksheet and check the -
"Application" column. 4 o g _

(Note: A topic can be too broad to' let you think easily about
the problems you may fac: when déveloping instruction. If

your topic seems too broad -- if you feel a bit overwhelmed =
8S you try to specify learning activities for your topic -- )
_break it into subtopics and consider each oﬁe,separate]y,)._

"0 CHECK FOR CLASSIFICATION-LEVEL LEARNING ACTIVITIES NEXT.
. (See segment 1.1.3 fer' guidelines and examples.) -

© Write an}'classificatjonklevél learning activitie5'96u‘have -
identified on the Learning Activity Worksheet and check the - e
. "Classification" column. L T o

‘0 CHECK LAST FOR MEMORY-LEVEL LEARNING-ACTIVITIES.. (See segment
1.1.4 for guidelines and examplés. ) S .

Write any memory-level learning activities you havé@i&entified
on the Learning Activity Worksheet and check the "Memory" column,

~ What you do next depends on the kind of learning activity you o
specified in- the -previous step. If you specified an application-1eve] .
learning activity, continue with the section on the next page, .The -

- section 0n'c1assff1cation-1éVe1~1nstruction‘begins on page D ¢

@

. You specified a memory-Tevel earning activity, ‘continue on page ° .
EMC | ' ‘..?.:v, . | . ’ A .l ) . »_ 24 ,. . 26 "_. )




plication-level instruction (covered in Unit 2). Plan the
generaiity and instances for application-leve] instruction as follows:

1. List any gdide]ines, general or specific, that will direct the
* Student's activities as he produces the outcome specified in the
learning activity. ' .
(See segment 2.1.1 for guidelines and exampies;)
2. Review the gufde]ines and mentally, work through the pfdtess the
student,is,;p_]earn._ Identify all of the_givens and Tist them.
(See ségment.2.1.2 fdr guidelines and examples.)
3. List the_rglevant variations, if any, for each given.
' (Séé'segment 2.1.2 for”guidelines and examples. )

4. Review the ré]evant variations-for each given and cross dut the
ones that you do not intend to teach. k s

5. List the givens on an Instance Worksheet.

o List first all of the fixed givens, that -is, those that -have
no relevant variations that you intend to teach. . :

.0 List next ‘the variable givens, that is, those that do have
relevant variations that you intend to- teach.

o For each variable given, 1ist its relevant variations and
_ number them for easy reference. : : T

~6.  With reference to the guidelines ybu have written and the list
- of givens on the Instance Worksheet, write an applicatjon generality
on the Generality Worksheet. - ' :
. : Y

(See segment 2.1.3 for guidelines and examples.) |
7.  Specify a set of d;vergént examples on thefIngtqnce.qukshegt.
(See ségment.2.1.4vfor guidelines and exaﬁp]e#.).

-Based or your plan, prepare your application-level instructicnal
segment to include an objective. that presents the learning activity :
to the student, a generality that presents the instruction that the student
_ “to | ' ed in the objective,

a generality support that presents other helpful or interesting information,
examples that demonstrate the production of the outcome according to the
information presented in the generality, and practice that requires

that the studént produce the outcome or a representation of the outcome.

1. Mrite a student objective that will direct the student 4 his
‘ Tearning activities.: ‘ .



. _ ‘ o
2. Review the generality as you wrote it on the Generality Worksheet
. ‘to be sure it is consistent with the objective. If it is not
consistent, revise one or the other as needed. C .

3.  Write a generality support that includes an application-level
learning aid. \ :

(See segment 2.2.2 for general Quidelines and examples for

generality supports. See segment 2.2.3 for guidelines and examples
relative to application-level learning aids.) _ \

4, Prébare a set of QJvergent examples. | \
(See segment 2.2.4 for gujde1ines‘and examples. ) | \\
5. -Prepare a set of appf%cationfievél practice problems. V ' \\
(See segment 2.2.5.) | |
Prgpare a test for your app1icationF1eve1 instruction as follows:
1. Se]éct the test format or formats from amohg.the following: -
0 TrLe/Fa]se w B |
0 Matching
0 Multiple Choice .
o Completion/Fill-in
0  Short Essay - \
.o~ Simulation '\
-0 Actual Performa%te'
Do not use more than two or three formgts in a sin§1e test. .
(See ségment 2.3.1 for descript{bnguof‘thé test formats.)
2. For each example type you'ébecified‘bn the Insta&ﬁe Worksheet
assign an actual given for each given or relevant variation of
a given that you listed .on the Instance Worksheet. ~

3. Produce the givens in a form that,is compatible with the format
or formats you selected for presenting the test items. -

4.. Work through each-item to produce not only the solution, but also
" Tikely wrong answers.  Use the right answers for test feedback;
the 1ikely wrong answers are good distractors (incorrect response .
options) for objective test formats. . ' : .

5. Pranara t+ae+ d+ame ammmnuidian da.aba £ . _i _ =




- Classification-level instruction. Plan the generality andxinstances‘
for classification-level instruction as-fo]Tow§: . : ' \\

o \
1. Make a list of the relevant attributes of &Se concept.

. " , . \
0 Divide the list into two parts: universal.relevant attriRutes

‘and non-uvniversal relevant attributes.. L.

0 Review the 1ist of non-universal relevant attributes and
identify groups of attributes that. go together to define
specific subclasses of. the concept.

. . » : ) - V

0 Rewrite the 1ist of non-universal relevant at ributes to :

'~ show each subclass separately. _The subclasses, taken together,
must cover the entire concept class. N :

. “ . N \
“(See segment 3.1.1 for guidelines and example;\{

2. _Make’a']f;t of the useful irréle?ant atfribute§:\\\

0 Each useful irrelevant attribute may assume more. than one
state. For each useful irrelevant attribute, list 'the separate _
states it may assume and number them for reference\ The set
of states for an irrelevant attribuite must cover the entire
concept class. S - , K

(See segment 3.1.2 for guidelines and examples.) | \

3. - Nrite:thé attributes you've defined on the Instance worksheet\<"
. ' ! PR
-

o List separately ea_ch universal relevant attribute.
0 List the non-universal relevant ‘attributes grouped by subclass.

0 List-separaie]y‘eaqh usefu]fﬁrrelevant éttribute, showing
for each the numbered set of states it may assume.

4. Based on your list of attributes of the concept class, write
a classification generality on the Generality Worksheet. Nrite

1t as you intend to present it to the students.

T . N . !
. (See segment 3.1.3 for guidelines and examples.)®
, 5. Review the generality and'underline with a red pencil, or in some "
. other noticeable way, any terms or concepts that may be unfamiliar
to the students. = . - B - . : ‘
6. SpeciFy a set of divergent eiamples on the in$tahce Worksheet.
~ (See segment 3.1.4 for guidelines and examples.)

* 7. Specify a set of matched non-examples on the Instance WOrkshget.r

I _ - ¢ = =T = -




Based on your plan, prepare your classification-level instructional
segment to include an objective that presents the learning activity to
the student, a genera]itx that gives the basis on which the student will
-make hf§ classification, “a-generality support that presents other helpful
or interesting information, examples of correctly made classification,
‘and ractice that gives the student an opportunity to make classifcations

“based on the information in the generality. ' ’ :

1. Write-:\gtudent objective that will direct the student in his
Tearning ag:iyitiesj _ : k <3 o L
(See segment, 3.2.1 for guidelines and examples.) '
2. Review the‘generality as'you,wrdtg it on the Genefa]ity Worksheet
~to be sure it is consistent with the student objective. If it :
- 1s not consistent, ravise one or the other as needed.

- \ .
3. MWrite a generality\support that includes classification learning
aids. - : ‘

(Sée segment 3;2;2.foﬁ'genendl guidelines on c]assification-]ével
-generality supports. See segment 3.2.3 for guidelines and examples . -
‘relative to classification-level learning aids.) :

[
-~

4. CoTlect an instance'pool that mEets the example/non-example ‘

specification on your Instance Worksheet, T

(See segment 3.2.4 for guidelines and‘eXémpIEET)m

4ok, -
s gprepare a-set of classification

5. Drawing “rom the inst

- S.ADd. non-exam 2l RS SRS e o s et e
Juééi'F%xgqngélsikhgq,‘ J R T AP I IO EM e s S R S 0 o T oo

(See segmeﬂt 3.2.5 fbr gdfdelinés and éxamp]eg.)

o

Add attribute isolation to the examples and non-examples.

(See segment 3.2.6 for guidelines and examples.)

7. Drawing from the instance pool, prepare a set of classification-
lTevel practice items that meets your specifications. ‘

f (See‘§egmenf_3.2.7 fbr:gufde]ines and ekamp]es.)

'{ Prepare a test for your E]aséification-level'ins;ruction as follows:
1%‘ Select the test format or formats from among the f¢llowing: . -
:/o///}fqe}Falﬁe ) |

,d_' Matchiﬁg -
/ o Multiple Choice




Do not use more than two or three formats for a single test.
(See segment 3.3.1'for'qescriptions of the test formats.)

With refereice to the example/non-example specification on the
Instance Worksheet, draw ‘from the pool of instances an example/
non-example see that contains a full range of divergent examples,
and a non-exampla matched to ‘each, with a reasonably balanced =
distribution of representation :forms among the example/non-example
types. Select one complete set. of test instances as. your test.

Decide which instances you will test with each of the test foqmats
you selected. Rewrite the instances as test items-according to .

the guidelines for the various test formats.

(See segment,3;3;2 for Quide]ines and éxamp]es{)v _

‘For_each example and non-example that you adabted‘for your test,

prepare attribute isolation to be used as test feedback,j

Sequence the test items so that each instance is unmatched and
divergent from previous and subsequegt items. . : .

- B



i

Memory-level instruction. Plan the generality and instances for: -
memory-level instruction as follows: - - :

1. Write on the Generality Worksheet the exact materiai that the
- . student is to memorize.. (See segment 4.1.1 for guidelines and

£

examples. ) _ .
14

'?2. . Determine if there are any alternate ways of representing the.
. information to be memorized. (See segment 4.1.2) :

3." If theré are alternate methods of representation, decide which
‘ ones you will:require ‘of the student and 1ist each separately
on the Instance Worksheet.r : Lo

"4, Specify instances on theEInstance Worksheet by mafking bne
: representation for each_igstance. ($ee segment 4.1 or guidelines

ard examples. ) e

-~ -Based on your plan, prepare your memory-level instructional segment

to include an objective that presents ‘the learning activity to the student,
. @ generality that presents the information the student is to memorize,

and a generality support that presents any other interesting or helpful

-information related to tie topic. ~ You may.also include memory-level.

practice. S

1. Write'a student objective that'will direct the student in his
- learning activities. (See -segment 4.2.1 for guidelines and
directions. )’ o . S

2. Review the generality as you wrote it on the Generality Worksheet
" to be sure it is consistent with the student objective. If it is
not consistent, revise one or the other as needed. - ' ’

3. Write a generality support that includes memory aids. (See segment
4.2.2 for 4eneral guidelines-and examples of. generality supports. .
See segment 4.2.3 for guidelines and examples pertaining to '
memory aids. ) E " ' . e

4 Prepare memory-le#efvpractice if ybu judge it appropriate.: (See
- segment 4.2.4 for guidelines and examples.) ‘ ~

Prepare'a test for your memory-level. instruction as follows:

e 'Decidé whether to tes

it the entire body o” material memorized or
Just samples. ' ' s c .

‘2. Select the tést format or formats from among the following:

0 :Trye/Faise S
o] ‘Matching
Q Mdltip]g choice




"o Completion or fill-in
o Short Eséay c ; X | ' . e
., . - /._
Do hot use more than two or three formats in a sing]e.§g§§¢//(5ee .
segment 4.3.1 for descriptions of the test formats«)— o
. . ' . I /,/ L .
Prepare test items according to the format you've selected. Check_

your work. (See segment 4.3.2 for-checking the adequacy of test
' items prepared according to the\various formats.) o

Proof-read éareful]y for typographica] errors.

No item should contain a clue to any other item. = ° B

i

T
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1.1 .Intro Specifying learning activities

Learning activity: Choose a topic and write 3 stétement”or several
statements,describing appropriate learning activities for teaching
the topic. ; . 4

1.  Review your course and select a topic for déve]opmént that:
0 re]afes to.an essential coursevoutCOmé, and.....

0. seems to give the students trouble

for your topic at the application, classification, or memory
levels, (See segment 1.1.1 for, the difference between the three

0*  CHECK FOR APPLICATION-LEVEL LEARNING ACTIVITIES FIRST. (See
segment 111'2 for guidelines and examp]eg.) S

Write any application-level Tearnfng activities you have
- " - -identified on the Learning Activity.Worksheet and check the
“Application" column, - ) T 3

~ as you try to specify learning activitiss for your topic.-<
break it into subtopics and consider each one Separately,
"0 CHECK EOR.CLASSIFICATION-LEVEL LEARNING ACTIVITIES NEXT.
(See segment 1.1.3 for guidelines and examples. )

0  CHECK LAST FOR MEMORY-LEVEL LEARNING ACTIVITIES. (See segment.
- 1.1.4 for guidelines and, examples., ) T

Write ény memory-level Tearning activities you have identified
on_the Learning Activity Worksheet and check the "Memory"
column. ' S . "




1.1.1 Levels ofjlearning activity

Learning activity: Given a statement of learning activity.‘identify
whether the activity is at application, classification, or memony
level. .

Generality:

A learning activity is at the application level if:

o An aspect of the topic is presented as a clearly defined
outcome or end product of a set of activities or procedures. -

AND....
0 The student is asked to produce the outcome, or a representation -_

of the outcome, by an actual or simulated performance of the

activities;by which such outcomes are produced.

A learning activity is atwthe;c]assification/TéveI ifs

0 An aspéct of the topic. is presented as 5 concept, c1ass} or
category to which instances or examples may be selected or
produced and ‘then presented to the students.

AND.... _
o The studen%gék asked}to classify, identify, or otherwise ,
make known whether or not an object, event, or symbol, either

real or represented, is an example or member of the concept
class. ' ‘

A=]earning activity is at the memory level if:

o An aspect of the topic is presented that is expressed as a
", body of information that is fixed or invariant; that is,
although the information may be paraphrased or represented in
different ways, the basic information conveyed by al1 representa-
tions is the same: ' Co

AND.... . ey .

0> ‘The student is asked to reﬁrodUce that basic invariant information
from memory, or he is asked to recognize representations of the
basic information .when they are presented to him.




e .

1.1.2 ‘Checking for application-level learning activitias

Learning activity: Given a fopic.'specify andlappropriate application
level l2arning activities. o
(_v e X .
Generality: .
1. Consider your topic and ask yourself: “what‘db T‘want the student
' to be able to do when he has finished learning the material covered
under this topic?" : e :
Do you want the student to be able fb produce some outcome by
applying the 1nformatiqn he will learn? If the answer.is yes,
clearly specify what that outcome will be. .

2. Write a statement that describes a learning activity in which the .

student is required to produce the outcome you've defined.

3. Onéé yoU've cleariy framéd the statement, judge its appropriateness
according to the following criteria: :

0 A student generally cannot produce the outcome well, if. at
all, prior to receiving-the instruction. ‘

0 The student has thé time ahd.either has or can be given the
-materials that he needs to perform the learning activity.

0 . The 1eafn1ng activity contributes to the studént!s subsequent
performancg needs, either within the class or outside of it.

o It is ydur jngment asithg instructor that the activity "fits"
. == that is, that it is consistent with your expectations and
- Will be of real benefit to the student,

£

if your learning activity doésn‘t'méet these criteria, especiaily the
last, either revise it so that it does, or drop’it.

&



1.1.3 Checking for classification-level learning activities.

Learning activ{ty: Given a topic, sp.cify any appropriate‘classifica-
tion-level learning activities. - . - :
“Guidelines:
1.  Consider your topic and try to identify key concepts, cJass%s; or
categories to which a class of concept name may be assigned| and -
T from which you may select examples or instances to present to
the students. : ' .

(Note: If you've written an application activity for your topic,
you already have a ready-made classification-]eve]‘learning activity.
Classes to be differentiated: situations where it is appropriate

or essential to produce the outcome specified in the application-
Tevel learning activity, and situations where it is not.)

2. If you have identified such a key concept or class, write a
statement that descrijbes a learning activity in which the student
classifies instances as either examples or non-examples of the -
concept, class, or category.” - - i

3. Once you've clearly framed the statement, judge its appropriateness
according to the following criteria: ’ .

’

0 A student generally cannot perform the classification prior
_to receiving the instruction. : o \

0 The 1earnin§ activity contributes to the student's subseduenf
performance needs, either within the class or outside of it..

o It is your judgment as the instructor that the activfty "fits"
-- that is, that it is consistent with your: expectations and
! will be of real benefit to the student. : : :

If your learning activity doesn't meet these criteria, especially
the 1ast,.e1ther revise it-so that it does, or drop it.

\




1.1.4 Checking for memory-Tevel learning activities.

Léaﬁning_activity:, Given a topic, specify any appropriate memory-
level learning activities. Co .

Guidelines: : o~
1. Consider your topic and try to identify some aspect of it that
is a body-of information tha: is fixed and invariant. To be
fixed or invariant means that, although the information may be
paraphrased or represented in different ways, the basic information
. conveyed by all representations is the same. ’ -

(Note 1: If you've written an application-level learning activity
for your topic, you already have a ready-made memory level learning
activity. Informaticn to be memorized: Procedures, formulas,

- or guidelines for producing the specified outcome.)

(Note 2: If you've written a classification=level learning activity. -
for your topic, you also have a ready-made memory-1level- Tearning .
activity. rInformation to be memorized: Attributes that. characterize
"the concept, class, or category you've specified. - L

2. Write a statement that describes a learning activity in which the
student reproduces the basic information from memery,.or in which
he recognizes representations of the basic information when they
are presented to him, .~ '

3. Once you've_c]ear]yfframed the Statément, Judge {ts‘apprdp§iateness\'
according to the following criteria: . , . . '

' I . . S . .
0 A, student generally cannot reproduce or recognize the information
prior to receiving the instruction. ™ _ i
' 6 The learning activity contributes to the student's performance
needs, either'w%thin,;he class or outside of it.. .
o It is your judgment'aS'the instructor that the activity "fits"
-~ that is, -that it is consistent with your expectations and
will be of real benefit to the students. B R

If your ]éarning activity doesn't meet these Crfteria, especially the
last, either revise it so that it does, or drop it. - _
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2.1 Intro Planning application-level instruction

Learning acti?ity: Given a topic to be taught at application level,
Plan the generality and the instances for an instructional segment.

GENERALITY:

-3

You may plan the generality and instances for a. segment of application-
. level instruction by foll wing these guidelines:

1. List any guidelines, ganeral or specific, that wili direct the
student's activities as \he Produces the outcome specified in the
Tearning activity. - .

(See segment 2.1.1 for guidélines and examples.)

2.  Review the guidelines and mentally work through the process the .
student is to learn. Identify alN of the givens and list them.

(See segment 2:1.2 for guidelines_and examples.)
3. List the relevant variations, if an r each.given.
(See segment 2.1.2 for guidelines and examples.)

4.  Review the.relevant variations for each given and cross out the
ones that you do not intend to teach.

§. List the givens on an Instance Worksheet.

0 List first all of the fixed givens, that is, those that have
no relevant variations that you intend to teach. : '

0 List-next the variable givens, that is, those that do have
~relevant variations that you intend to teach. , '

o For each variable given,.list its relevant variations and
number them for easy reference. - -

6. With reference to the guidelines you have written and the 1list of
givens on the -Instance Worksheet, write an application generality
- on the Generality Worksheet. ; SR
(See-segment 2.1.3 fok‘guide]ines and examples.)
' . , [
7. Spexify a set of divergent examples on the Instance Worksheet.

(See segment 2.1.4 for guidelines and exambles.)



2.1.1 Specifying guidelines

- Learning acfivity:‘"Given an outcome, specify information that can
"~ ._guide a student's-productive ‘activities. :

-Gené;;jity:

As you prepare guidelines for the student:

0

List any information that can direct his outcome-oriented

- activities to make them more productive.

Be as specific as the subject métten and common sense will
allow, although your guidelines may range from step-by-step
directions to suggestions and hints. :

Include only the guidelines, no examples.

Write the guidelines in active voice. and in second person,
as you would speak to the student.



_2.1>.2 Specifying givens

Learn1hg activity: Given gu1de11nes for producing an outcome, spec1fy
the givens and any relevant var1at1ons

' _Genera]1ty

To f1nd the g1vens, review the process in your mind aud identify anythino
which: ' _ .

0 must be present if the 0utcome 1s to be produced
o s not produced as part of the process. |

0 is not the person carry1ng out the process, nor one of his
' natural possessions or attributes.

o is not a genera] requ1rement for-all functioning.

To find the relevant var1at1ons of the givens you have 1dent1f1ed
eview each given and ask yourself if it comes in different kinds or
'var1et1es which: :

\\d requ1re changes in process.
\

\
- \

o \make the process either harder or easier by 1ntroduc1ng or.
e11m1nat1ng possible errors.




2.1.3 ‘Wri_ti'h'g the application-level generality

l.earning activity: Given an outcome to be produced, a set of guidelines,
and a set of givens with their relevant variations, .if any, prepare an -
: app]ication-]eve]4genera1ity. ’ *

Geneleity:lA
.erte your app]fcation-ieve] generaiity so that it:
‘ 0 clearly sets forth‘the‘outcome to be produced.
0 1lists the givens and their relevant variations, if any.

0 shows the changes in the Process required by any relevant
variations of the givens. :

0  contains no examples or nice~to-know material.

0 1is consistent with the student learning activity. ,




,_2{1.4 Specifying divergent apblication-level examp]égf‘r~

Learning activity: Given a list of givens and their relevant variations .
on an Instance erksheet. specify a set of divergent examples. '

’Genera1ity;'- o L .

These guidelines should help you specify a complete set of divergent
application examples based on the list of givens with .their relevant :
variations that you wrote on the Instance Worksheet. Specify the examples

in the columns on the right side of the sheet, one example per column."

1. . You specify the example by marking the givens that will characterize

it. For the first example, place an "X" or a check (V) in the column

- for each fixed given. ~Indicate with a reference number one of the :

variations for each variable given. You have now specified the first
example.. . : ' ' R ~

2. Specify‘subsequent3examp1es by marking, as before, all of the fixed
- givens and one of the variations for each variable given. Make
each new example as different from the previous examples as possible.

'3. Stop when you have checked at least once each relevant variation of

"all of the~variqb1e givens.

4. The set of examples is now complete in that each variation within
‘ the set has occurred at ‘least once.. However, other combinations
of variations are still possible. Review the set of examples and
specify other com’-*nations of relevant variations of the givens
if doing so will make the'set seem more complete to you.’

5. On the Instance Worksheet,:specify for each example type the number
of items you will collect or prepare for examples, for practice, .
- for tests, and for replacement of poor items or preparation cf alter-
nate versions of the test. ‘We recommend one for each category, S
or possibly two or three ‘in ‘the last category. if you plan to prepare::.
~alternate versions of the test. However, as a general rule, the _
-less clearly you can specify guidelines that will direct the student,
. the more examples and practice items you will need. e
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2.2 Intro Preparing'app]icationmlevél'instruction

Learning activity: Write a manuscript for a segment of appficat%on-level
instruction that contains al?l necessary instructional components, with
the components clearly separated from, and consistent with, one another.

_ Generality:

Abp]ication-]eve] instruction Qenerally included an objective that
- presents the learning activity to the student, a generality that
presents the instruction that the student will apply -in order %o
produce the outcome specified in the objective, a generility support
 that presents other helpful or interesting informat1on,<examgles that .
demonstrate the production of the outcome according to the information
presented in the generality, and practice that requires that the student
produce the outcome or a representation of the outcome.

. " S . .

.. To prepare application-level instruction based on’your instructional

specification: T - . C

1. Write a student objéctiVe that will direct the student in his
lTearning activities. R | )
. . , '?. ) . L i .
(See segment 2.2.1 for guidelines and examples.)
O o - . . . .
2-. Review the genérality as you wrote it on the Generality Worksheet

to be sure it;is consistentwith the objective. “If it is not
consistent, revise one or the other as needed. :

-3, 'JWFite a genefa]ity support that includes an application-level]
Tearning aid. -

(See .segment 2.2.2 for genéra] guidé1ines and examples for gener-
ality supports. See segment 4.2.3 for guidelines and examples
relative to application-level learning aids.) '

4, Prepare a set of divergent examples. ~
(Sée‘segment 2.2.4 for guidelines and examples.)

5. 'Prepare a set of app]ication-]evel.practice problems. | s

(Séé ségmené 2.2.5.)

~



]

2.2.1. Application-Tevel student objectives -

Eearning actiQityf Givénﬁbeeifidationsfor a segment of app]icatioh-'
Tevel -instruction, write an application-level student objective.

.Génera]ity:.

" With reference to your application-level instructional specifications,
write youir student objective so that it: -

0

-tells the standards of maste:y you expect him to achieve.

tells the student unambiguously the outcome he is to produce,
including any special features of the format in which he wil1
present the final outcome. : :

presents any non-obvious aspects of the conditions undar which
he will produce the outcome, including the givens with which
he will work. . o g T



12.2.2 Application-Tevel generality supports.
Learning activity: Given instructionai specifications for a segment
of applization-level instruction and supplemental information about the
~ topic, write an application-level generality support. o
Generality:
You may use the generality support to present to the student any
information you feel will be of interest or of help to him. Generality
supports may contain informétion'such as the following:

‘0 Definition of unfamiliar terms and concepts.

o MWarning -about potential errors, especié]1y these introduced
by variations in the givens.

0 Information'showing how the generality relates to other parts
of the instruction. . , :

0 Interesting nice-td-know information or other supporting
~ explanation that is related to the generality.

0 An?low-chgrt or prose algorithm. -



2,2.3 Application-level leafning'aiQS

Learnihg_activity:_ Given instructional specification§“for a segment of
application-level instruction, prepare a flow chart or, if appropriate,
a prose algorithm. : o '

Generality:
FLOW CHART

o A flow chart is a symbolic diagram outlining a student's
path in applying a procedure to solve a problem or produce
an outcome. : :

0 The flow of the:procedure from step to .step is shown by arrows.

o Information about the procedure is written in box-1ike symbols
: which may take a variety of geometric shapes. Certain shapes
. generally represent certain functions. Here is a set of flow
charting symbols you will probably find useful. There are
books ‘that give a complete set of flow charting conventions.

' A single step in thé procedure is
Step : written in a rectangular box. °

o

i

Decision points which cause "branching"

or changes in the pathway through the

procedure are written in diamond-shaped
- symbols. '

‘Decision
?

Decision points leading to two or three
branches may use two or three of the
free points of the diamond as branch-
origins. .

Here is a way of representing multiple
branches. - : : '




N

- 2.2.3 App]ication-lével, learning aids (page. 2):

[ \ ‘
Inputs'to;.or oufputs from, the'procedure
- are written in a parallelogram. L

' ¥

A letter in a circle is used as an

on-page connector when it is cumbersome
to show the flow with an arrow. The

same letter is used both where the arrow .

breaks off and where it begins.again.

-

A "home-base™ shaped symbo] is used as

o

9 ~ ° an off-page connector. A number in the
symbol shows the page where the flow
continues. . R

4

START

An oval-shaped symbol “is used to show
where ‘the procedure starts and stops.

stor . )

(s )

© You can buy a ?1ow chart template to help you draw the symbols.

You can use flow éharts to shew "loops" in a procedure by turning;
the arrows back to an earlier part of the procedure. Make sure you
mike some provision for Teaving the loop.

PROSE ALGORITHM

-

o A prose algorithm is a verba] statement of the steps to be
- followed in applying a pro;edurg. B s

0 Prose’algorithms are useful when the process is represented
in the generality as a symbolic formula. N \

-0, Write the prose algorithm in active voice and second person
as you would talk to the student. s : ‘




'2.2.4 Preparing application-Tevel examples.

Learning activity: Given a set of specifications on an Instance .
Worksheet for application instruction, Prepare a set of divergent
application examp]es. ' - :

Genera]iﬁy:
Prepare application examples as: follows:
1.  Decide how you will represant the examgles td the students.

IF YOUR EXAMPLES WILL BE PRESENTED IN A LIVE PERFORMANCE BEFORE THE
CLASS, DO THE FOLLOWING FOR EACH EXAMPLE YOU HAVE SPECIFIED ON YOUR
INSTANCE WORKSHEET: ‘

2. Define an actual given for each given or relevant variation of
" a given»that you listed on the Instance Worksheet.

3.  Prepare the'givens in whatever form you need them for your in-class
. presentation. * , : .

4. Check your ‘preparation to ba sure that you have Whatlyou need to
clearly demonstrate for the students the givens, the method of
producing' the outcome, and the outcome itself.

 IF YOUR EXAMPLES WILL BE PﬁEPARED BEFORE HAND AND PRESENTED IN SOME
. REPRESENTATION FORM OTHER THAN IN-CLASS PERFORMANCE, DO THE FOLLOWING
FOR EACH EXAMPLE YOU SPECIFIED ON THE INSTANCE WORKSHEET: S

2. Define an actual given for each given or relevant variation of
a given that you Tisted on the Iﬁ§tance Worksheet.

-3: Using tEsse actual givens, work tthugh the exampie, pfbducing
the outcome according to the guidelines.

-0 Do not take shortcuts that wou]d'nqt be available to the
students ‘with their more limited knowledge.

" 0 Record all of your interim work in a way that is compatible
’ with the way you decided to represent 'the example to the’
students. : : | \ :

4. Prepare the example in the representation form you selected .
showing the givens, your work through the process, and the
outcome you produced. .




2.2.5

Application-level préctice

Learning activity: Given a set of specifications on an Instance
Worksheet for application instruction, prepare a set of instructionally

sound application-level practice items.

Genéra]ity:

You may prepare a set of practice items for application-level instruction

as follows: . : : '

1. Decide on the format or.formats you will use to present ‘the practice
items to the siudents. You may use any of the test formats for
application instruction that are presented in lesson 4.3.

2. For each example type you specified on the Instance Worksheet,

"~ assign actual givens to the givens or relevant variations of
givens that you listed on the Instance Worksheet. - <

3. Produce the givens in a form that is compatible with the format
you selected for presenting the practice items. :

4, Work through each item to produce not only the sbﬁution,’but also
likely wrong'answers. Use the right answer for feedback. The
1ikely wrong answers are good distractors (incorrect response
options) for objective practice formats. .

5. Prepare the practice items'according to the formats selected. )

. (See segment 2.3.2) Make sure you have given tha student everything
he needs to produce the outcome.

6. If practice is.written, prepare 'a feedback for each jtem. Present
the feedback on the back of the practice page. Repeat the practice
item on the feedback page. . ’ ‘ ‘ :

7.

Sequence the items so that the harder ones come 1d%t.
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2.3 Intro Preparing application-]evé1 test

Learning Activity: Given instructional specifications for a segment
of application-level instruction, prepare an application-level test.

Genera]if}:
Here are some guide]ineé for ﬁreparing application-level tests:
1. Select the }est format or formats fronlamong the fo]}pwing;-
0 ,,True/Faisen
0 l Matching
o Multiple Choice
0 Completion/Fill-in
0 Short Essay
‘0 Simulation
0 Actqa] Perfo:mance
Do nof“use more than two or three formats in a single test.
| (See segment 2.3.1 for descriptions of the test'formats.)
2. ' For each examp]e”type you specified on the Inéfance W6rksheet
assign an actual given for each given or relevant variationfpf

a given that you listed on the Instance Worksheet. -

3. Produce the givens in a form that is compatible with the format’
’ or fgrmats you selected for presenting the test items.

4. Work through each item to produce-not. only the solution, but also
likely wrong answers.™ Use the right answers for test feedback;
the likely wr~ng answers are good distractors (incorrect response
options) for objective test formats. o

2

5. APrepare'test items according to the format.selected.

(See_se&hent 2.3.2 for guidelines and examples.) -




~

2.3.1 Application-level test formats

Learning activity: List and describe the test formats that may be
used for testing application-level instruction. :

~Generé]ity:
OBJECTIVF FORMATS FOR TESTING APPLfCATION-LEVEL INSTRUCTION: . -

o include True/False, Matching, and Multiple Choice items that
" ask the student to work- through a problem in order to identify
response options that present the correct arswer. :

0 include Completion or Fill-in ftems that ask the scudent to

work a problem and write the answer. .” ..

Sy————

0 are easy to respond to ‘and therefore may often cover a broader
range of problems in a single cest than is possible with non- .
objective formats. ' .

0 may require that you write many items for a single tést._
0 may be scored quickly, accurately, dnd consistently.
ESSAY FORMATS FOR TESTING APPLICATION-LEVEL INSTRUCTION: .

0 present a problem to the student and ask that he not only -
provide the answer, but also describe the processes by which
he arrived at the answer. e ':

o Tet you cover only a few problems in a single test.

o may favor fluent and articulate students, although the{ do so
less than when testing instruction at the memory and classi-

fication levels.

0 take longer to grade than objective items, and they may be
difficult to score accurately and consistently.

<", PERFORMANCE FORMATS FOR TESTING APPLICATION-LEVEL INSTRUCTION:

0 let the teacher observe not only the outhmé~bf the student's
ac;jvities, but also productive activities themselves. .

: .o include :imulations in whi¢h the student engages in an activity
which imitates key features of the process he will eventually
be required to perform. . '

0 may be expensive in both time and materials, although simulations
may be the only economical way to test certain perfcrmance-
orientedfinstruction: In other situations, long-range economics
may demand validation of Tearning through actual perfermance,
regardless of cost.

0 . are especia]iy useful in tésting activities invo]vihg psychomotor
or .nterpersonal skills. .

C




2.3.1 Application-level test formats (page 2)

0 may bé difficult to gradé accuréte]y}and consistently,

depending upon how well you can observe specific features
of the process and the outeome. :




2.3.2 Writing app]ication-1eve]‘test items.

Learning acthity: Given instructiona] specificaticns for a segment
~of app]ication-]eve]‘instruction, Prepare test items in each of the

test formats. : :

Generality:

TRUE/FALSE

‘Write a True/False item for tesfing application-Tevel instruction
so that it: ' . o

"0 clearly presents a11'necessary:gjvens'and ‘the exact nature
of the outcome to be produced.

0 presents True/False statements that can be interpreted in
. only one way. : N _ :

0 if false, is-an outcome that would be produced by -a 1ikeiy '
error, . : '

0 s easy to read._ _
.0 is consistent with the student objective.
MATCHING |

Write a Matching item for testfng app]icationélevel-instruction
. SO that it: *

0 c]ear]y'presénts all .necessary givens and the exact nature
of the outcome to be produced. .

0 presents response options that can be fnterpreted in only
one way. : S :

“b_ Presents all problems: in one column-and all answers in the
- other., = S .

0 has more responses than: problems, or allows a single response
. to answer more than one problem.

0 includes among the distractors answers that would be produced
by 1ikely errors, '

0 is easy to read. .
0 is.consistent with ths Student objective.
- MULTIPLE CHOICE | |
Write a Multiple Choice ftem for testing app]ication-]eve] instruc-

tion so that it:

@‘._ | 5 ‘ ."_'-58- CG




2.3.2 Writing application-level test items. (page 2)

0

0

c]early presents all g1vens and the exact nature of the
outcome to be produced.

presents a s1ng]e prob]em in the stem.

presents response options that can be 1nterpreted in only
-one way.

uses distractcrs, or incorrect response options, that would

- be produced by a likely error.

~uses "A11 of the above" as a response option only when other

combinations 'of distractors are also presented as choices.
is easy to read.

is consistent with the student objective.

COMPLETION or FILL-IN.

Write a Completion or Fill- 1n item for testing app]ication-]evel
instruction so that 1t ~ '

0 clearly presents all givens and the exact nature of the’
outcome to be produced. _
0 is easy to read.
0 is consistent with the student objective.
ESSAY
Write an Essay item for testing app1icatidn-]evelainstruction
' so that it: _
.0 clearly presents all givens ahd the exact nature of the outcome

to be produced.

tells the student that he must not only produce the specified

° outcome, but also descr1be the process by which he arrived
at the outcome. o
o is easy to read.
o is consistent with the student ob3ec+1ve
SIMULATION

Write a Simulation item for testing application-level instruction
so that it:

- 59 - g1



2.3.2 MWriting application-level test items. (page 3)

0

clearly presents all necessary givens and ‘the exact nature
of "the outcome to be produced.

s enough 1ike the actual performance the student will
eventually be required to make to let the teacher make valid .
inferences about the student's performance in the actual
situation. : '

allows clear observation by the teacher of the esseshtial
features of the simulated Farformance. '

s consistent with the student ohjective.

ACTUAL PERFORMANCE

Write an Actual Performance item for testing application-level
instruction so that it: :

0

clearly presents all necessary givens and thé exact nature

of the outcome to' be produced.

allows clear observation by the teacher of the essential
features of thgiperformanc . .

is consistent with the student objective.

£ o |
(& 3 s, 2. :
v s D
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3.1 Intro Planning ciassification-level instruction

Learning activity: Given a topic to be taught at classification levei,
Plan an instructional segment. : :

Generality:

1.

~ (See segment 3.1.4 for guidelines and examples.)

Make a 1ist of the relevantattributes of the concept.

¢ Divide the 1list into two parts: universal relevant attributes
and non-universal relevant attributes. :

0 Review the list of non-universal relevant attributes and
identify groups of attributes that go together to define
specific subclasses of the concept.

0 - Rewrite the list of non-universal re]evént attributes to
show each subclass separately. The subclasses, taken together,
must cover the entire concept class. : .

(See segment 3.1.1 for guidelines and examples. )

Make a 1ist of the useful irrelevant attributes.

0 Each useful irrelevant attribute may assume more than one
state. For each useful ijrrelevant attribute, list the separate
states it may assume and number them for reference. The set
of states for an irrelevant attribute must cover the entire
concept class. :

(See segment 3.1.2 for guidelines and examples. )

Write the attributes you've defined on the Instance Worksheet.

0. List separately each universal relevant attribute.

0 List the non-universal fe]evant attribufes grouped by subclass.-

o List séparate]y each useful 1rre1e96nt attribute, showing
for each the numbered set of states it may assume.

Based on your list of attributes of the concept class, write
a classification generality on the Generality Worksheet. Write -
it as you intend to present it to the students.

(See segment 3.1.3 for guidelines and -examples. )

Review the generality and underline with a red pencil, or in some
other noticeable way, any terms or concepts that may be unfamiliar
to the students.

o

: Specify a’set~bf,divergent examples ‘on the instance Worksheat.

. | A
7|
- 63 - Qr .



3.1 Intro Planning c]assification-]eve]'instruction_(page 2)

Specify a set of matched non-examples on the Instance Worksheet.

&

(See segment 3.1.5 for ‘guidelines and examples.)




3.1.1 Relevant attributes

Learning activity: Given a definition of a concept class, with
porting explanation and examples, list the universal and the non-
relevant attributes, Group the non-universal relevant attributes

subclass.

u

Generality: S e
An-attribute of a concept class is relevant if:

0 its presence must be observed in order to correctly classify
at least one member of the concept class.

A relevant attribute is universal if:
© 0 it characterizes al] members of the concept class.

A relevant attribute is non~-universal if:

0 it characterizes some, but. not al] members. of the concepts
class. - -

0 either alone, or in combination with other non-universal
relevant attributes, it defines a specific subclass within the

concept class.

v - 65 - ..
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3.1.2 Irrelevant attributes .

Learning activﬁty: Given.h"definitidn of a concept ciass, list the

. useful irrelevant attributegﬂ showing the set of states each may assume
within the concept class. _

An attribute of a concept class is irrelevant if:

0 observation of its Presence does not make an essential contrib-
ution to the correct classification of any.of the members of
the concept class, even though it may characterize any or all

. of tha&. o o :

“Am—irrelevant attribute is useful if:

0 thére tends to be a mental association between the irrelevant
attribute and the concept class that Creates the possibility
that the ‘student may think that <he ircelevant attribute is

relevant. -

0 ther are two or more states of the attribute that introduce
noticeable variety into an example set.

¢

<

i

‘ . : . .. 0o




3.1.3 Writing the c]assification»geheraiity.

Learning activity: Given a list of relevant attributes of a concept
class, write them in a generality in the way you would present them
to students. ‘ .

Generality:

Write your generdlity so that it: . | -

0

0

0

presents the conce.: name.

présents a11.uniyersdl relevant attributes.

presents all non-universal relevant attributes and}clearly :

shows the complete set of subclasses within the concept.
class. ) .

is -consistent with the student learning activity.

zontains no nice-to-know material.

12



3.1.4 SpeCifyihg divergent examples.

Learning‘activit}: Given a statement of relevant and irrelevant attributes
on an Instance Worksheet, specify a set of divergent examples.

Generality:

These guidelines should he1p you spec1fy a comp]ete set of divergent
examples based on the list of relevant and irrelevant attributes you
wrote on the Instance Worksheet. Specify the examples in" the columns
on the right side of the sheet, one example per column.

1.

You specify an exam.'e by marking the at*ributes that are to
characterize it. For the first examp]e, place an "X" or a check
() -in the.column for each universal .relevant attribute and for
one of the non- un1vers al relevant attribute sets (each set defines
a subc]ass) @nd1cate with a reference number oné state for each
of the useful irrelevant attributes. You have now specified the
f1rst example. : :

Spec1fy subsequent examples by mark1ng, as before, @11 of ‘the un1versa1-
relevant attributes, one of the non-universal relevant attribute °

"sets, and one state for each of the useful irrelevant attributes.

However, make each new examp]e as different from the previous
examp]es as possible.

Stop when you have checked at least twice each non-universal

relevant attribute set and each state of each. usefu] irrelevant

attribute.

The set of examples:is now reasonably comp]ete since the student
will see each variation within the set at least twice. However,
other combinations of variations may still be possible. Review
the set of examples and specify other combinations of attribute
variations 1f doing so will make -the set seem more complete to

~ you.

Gn the Instance Worksheet, spec1fy for each example type the number
of items you W\ll collect or prepare for examples, practice, tests,
and for replacement of poor items or preparat1on of alternate
versions of the%es+ We recommend one for each -category, or
possibly two or 'three in the last category if you plan to prepare
alternate vers1ons of the test.

v\
A
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3>%.5 Specifying matched non-examples.

\ ) ; :
Learning activity: Given the specifications for a set of divergent
axamples on an Instance Worksheet, specify a set of non-examples matched
to t?e example set. ' .

Genef§1ity:-

A non!%xamp]e_does not7betong to the concept class because it is .missing
one oﬁ\more of the relevant attributes. A non-example is matched to

an example when it is identical to the example in eveiything except

the mis§ﬁng relevant attribute or attributes. For cach example, specify
a matched non-example. as follows: B ’

1. ansfder each relevant attribute in turn and deride wﬁether an
instance prepared without that relevant attribute woulg be
meaningful. - ' S

2. If nohekof the non-examples based on a singlz missing relevant
attribu § seems meaningful to you, consider non-examples that are
migsing combination of relevant attributes.

3. When you have determined which critical attribute or attributes
you will delete to form your matched non-example, circle the
corresponding marks in the example column of the Instance Worksheet.
Use a red p&gci] or some other noticeable marking if possible:

4. . Vary the hiSaing re]eyan;,éttribute from non-example to non-example.

' Bz
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3.2 Intro Preparing c]assification-]evel?instﬁuction

Learning activity: Write a manuscript for a segment of c]assificatibn_
lTevel instruction that contains all necessary instructional components,
. With the components clearly separated from, and consistent with, one
~another, o

~ Generality:

Classification-level instruction generally “includes an objective that

————

presents the learning activity to the student, a generality that gives

the basis on which the student will make his classifications, a generality
support that presents other helpful or interesting information, examples
of correctly made classifications, and practice that gives the student

an opportunity to make classifications based on the information. in
the generality, -

To prepare classification-level instruction based on your instructional
specifications: '

1.  MWrite a student objective that will direct the student in his

learning activities. v _
- (See éegment 3.2.1 for.guidelinesand examples.)
2. Review the generality as you wrote it on the Generality Worksheet
to be sure it is consistent with the student objective. . If it
is not consistent, revise one or the_other'as needed.

3. MWrite a generality support that includes classification leurning
aids. : ' :

~ (See segment 3.2.2 for general guidelines on classification-level
generality supports. See segment 3.2.3 for guidelines and examples
relative to classification-level lTearning aids.)

4. Collect an inStahce pool that meets the example/non-example
specifications on your Instance Worksheet. :

. (See segment 3.2.4 for guidelines and examples.)

5. Drawing from the instance pool, prepare a set of classification
' examples and non-examples. .

(See segment 3.2.5 for guidelines and examples.)
16; Add_attribufe isolation to the examples and non-examples.
(See segment 3.2.6 for guidelines and examples.)

7. Drawing from the instance pool, prepare a set of classification-
-+ Tlevel practice items that meets your specifications. ’

(See segment 3.2.7 for guidelines and examples.) "
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3.2.1 C1a$sification-]eve1 student objectives

Learning activity: Given specifications for a segment of classifi-
cation-Tevel instruction, write a classification-level Tnstruction,

write a classification-level student objective.
Genefa]ity:

W th reference to your classification-level inétructional specifica-
tvons, write your student objective so that it: S

0. tells the student the concept name and how he will demonstrate
his learning. ' T

0 lets the student know how the examples wiil be presented to
him and. any othér non-obvious aspects of the conditions uncer
which he will perform the classification activities.

0 4states the standards of mastery: the student will be expected
to achieve. _ :

T2y



3.2.2 _C]assification-leVel generaiity supports.
Learning activity: Given instructional spécifications for a segmént”
of classification-level instruction and supplemental information about
the topic, write a classification-level generality support. .
Generality:
You may use the generality support to present to the student any infor=
mation you feel will be of interest or of-help to him. Generality
supports may-contain information such as the following:

0 Definitions of unfamiliar terms and concepts.

o . Warning about particularly confusing useful irrelevant attri-
. hutes. ~ :

0 Information showing how the generality relates to other parts
of the instruction. .

o ° Interesting nice-to-know ihformation or other supporting -
ﬁexplanation that is rzlated to the generality.

0 A classification algorithm or s classification checklist.

(See ségmentu3.2.3 for guidelines and'éxamplés.)

-73° Y




3.2.3 Classification-level learning aids.

Learning activity: Given instructional Spécifications for a segment
of classification-level instruction, prepare a classification algorithm
.~ €+» a classification checklist. ' '

Generality:
CLASSIFICATION CHECKLIST

0 A classification checklist is a series of questions, each
one asking the student to observe the presence or absence in
an example of one of. the critical attributes Tisted in the
generality. There is one question for each attribute.

\'. - [ ’ [ 3 N [
0 Phrase the questions so that a positive answer consistently
means that the attribute is present in the example, and a negative
answer means that it i's not. :

0 The checklist should make apparent to the student the combination
or combinations of answers that will enable him to correctly
identify examples as members of the concept class. In other

. words, all of the subclass relationships within the concept
class should be clear. .

GtASSIEICATIOﬂ\ALGORITHM

0 A classification algorithm,expresses step-by-step all of the
discriminations the student must make in order to correctly
classify examples of the concept =lass.

0 <Classification algorithms can express not only a linear series
of questions, but they may also include branching and more
complex decision relationships. For this reason, classification
algorithms are especially helpful when-there..#$ a complex
set of subclass relationships within the relevant attributes
-of. the concept class.

0 Classification algorithms may be gxpreséed'as prosie algorithms or
in flow chart form. _ _

el
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3.2.4 Collecting an instance pool

Learning activity: Givén the specifications for a set of divergent
examples and matched non-examples, collect an instance pool that meets
the example specifications. ,

Generality:

. You,may prepare an instance pool as follows: : - y

1. Determine the form or forms of representation you will use
for Presenting the instances to the students.

0

Any concept class may be represented by a variety of instance
forms, ranging from verbal descriptions, through pictures and
other simple models, to elaborate simulations, and finally
to the actual ‘members of the concept class.. Be creative

in imagining a wide variety of possible representations for

instances from the concept ¢lass you are considering.

Select at Jjeast two ways of representing instances tb/your
students; more if practical. y

The representations you choose must be able to unambiguously
display to the student the relevant attributes of the concept
class. :

2. Using the example/non-example specifications as a guide, collect
instancgs:in the representations you have chosen.

0

You may collect already existing instances from other sources,
or you may construct your own.

As you collect each instance, refer to the example and non-
example types you specified on the Instance Worksheet. Keep

a runnigg-ta]]y of the number of instances you have collected
in eac“ type. - Label each instance according to its type

using tne’ lecters that head the example columns on the Instance
Worksheet. .

Keep going until you have collected the number oﬁ~insténces

- You specified on the Instance Worksheet.

Try to maintain a reasonably balanced distribution of the
representation forms among the instances specified.

You will find that some typés and representations are hard
to find or produce. Just do your best to collect as complete
a set as possible. : " ~

The complete set of instances wil] be the basis‘ffom which
you will develop your examples and non-examples, and your
practice and test ijtems.



3.2.5 Classification examp]és and non-examples

Learning activity: Given a set of example/non-example specifications
and a corresponding pool of instances, assemble an instructionally
'sound example/non-example set.

»

Generality:

You may prepare an example/non-example set for classification instruction
as foliows: :

1. With reference to the specifications on the Instance Worksheet,
draw from the pool of instances an example/non-example set that
contains the full range of divergent examples and a non-example
matched to each, with a reasonably balanced distribution of repre-
sentation forns among the example/non-example types.

2. Organize the set into pairs of examples and their matching non-
examples.

" 3. Sequence the example/non-example pairs in a way that maximizes
the example-example divergence from pair to pair.

*J
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3.2.6 Attribute isolation v

Learning -activity: Given a classification generality and a set of -
examples and non-examples, add attribute isolation to the example/
non-example set. - ) -

Generality:

Here are some guidelines to help you add attribute isolation to' classi-

fication examples and non-examples;

0

Atiribute isolation is any device that directs the student's

‘attention to the relevant attributes in an example or non-

example, thereby clarifying the reasons for the item's class-
ification. : o

Do not add attribute isolation unless you judge that it really

helps the student see why the particular instance is or is not

a member of the concept class being taught.

Use attribute isolation only to 'help students focus on the
relevant attributes. Do not use attribute isolation to direct
attention to words, such as the concept name or names of

~attributes, unless you simultaneously direct attention to the

attributes themselves.

Useful devices for attribute isolation include:

Color or shading

Exploded drawings '

Arrows, underlining, prackets, or other special symbols
Laoels ’ o

Written or audio directions ,

Simp]ifigd illustrations



3.2.7 Classification=leyel practice

Learning activity: Given a set of example/non-example specifications
and a corresponding pool of instances, assemble an instructionally
sound set of classification practice items.

Generality:

You may prepare a set of Practice items for classification-level
iQ§truction as follows: ‘

1.

n

nofi-example types.

With reference to the example/non-example specifications on the
Instance Worksheet that you prepared, draw from the pool of instances
an example/non-example set that contains a full range of divergent

~examples, and a non-example matched to each, with a reasonably

balanced distribution of representation forms among the example/ -

Re-write each example and non-example as a practice item that
Presents the unlabeled instance to the student and asks that he
classify it as either a member or a non-member of the concept set.

Use any of the testing formats for testing classification instruction.
(See segments 3.3.1 and 3.3.2 for information regarding test formats.)

For each example and ndn-eiamp]e that you adapted to practice
format, prepare attribute isolation to be used as practice feedback.-

(See segment 3.2.6.)

Pair each practice item and its attribute iso]ation.feedback,
and sequence the items according to these principles:

0 Order the-items so that eacH instance is unmatched to and
divergent from the immediately previous and subsequent items.

o If you can judge_tﬁat there dre differences in the difficulty

- of the items, order them so that the easier items are presented
first. ' -

©

0 Place the practice item on the front of the page and the at%ribute

isolation feedback on the back.

N
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3.3 Intro Preparing c]assifigatfézﬁTE?e1 tests

Learning activity:’ Given instructional specificatfons for classifi-
cation-Tevel instruction, prepare a c1assification-1gyel test.

Generality:
Here are some guideiines for prébariﬁg classification-Tevel tests:

1. -Saiectvthe‘test format or formats from among the fd11dwing:

& True/False

0 Matchinb

0 Multiple Choice

.0 Completion/Fili-in

0 Short Essay

-

Do 'hot use more han two or three formats for a single test.

(See segment 3.3.1 for descriptions ofuthe'test'formats,)

2. With reference to the, example/non-example specifications on' the
Instance Worksheet, draw from the popl of instances an example/ -

‘ non-exampie set.that contains a full range of divergent examples,
and a non-example matched fo each, with a reasonably balanced .
distribution of representation forms among the example/non-example

types. - Select one complete set of test instances as your test.

3 Decide which instances you will test with each of the test formats -
you selected. Rewrite the instances as ‘test items according to-
the guidelines for the‘various test formats. . v

(See segment 3.3.2 for guidelines and examp1és.)

4. For each exahﬁle and non-example that vou adapted for your éest,
° Drepare attribute isolation to be used as test feedback.

5. Sequence the test items so’ that each instance is unmatched and :
divergent from previous and subsequent items.

<

‘




3.3.1 Ciassification-level test formats

Learning-activity: List and describe the test ‘ormats that may be
used for testing classification-level instruction. .

Generality: | '
~ OBJECTIVE FORMATS FOR TESTING CLASSIFICATION-LEVEL INSTRUCTION:

' 0 include True/False, Matching, and Multiple Choice jtems that
’ present to the student an unlabeled instance and ask that he
identify response options that indicate the correct classifi- ”
cation of the instance. : '

0 include Completion or Fill-in' items that present to the student
an unlabeled instance and ask that he supply che concept
. name that correctly classifies the instance.-

0 are easy %or the student to re-sond to and therefore may
‘cover a broad- range of concept c]asses in a single test.

0 - require that you write many iﬁems for a single test.
| 0 may be scored'quickly, a;curatekyﬁ'and consistently.
- ESSAY FORMATS FOR TESTING CLASSIFICATION-LEVEL INSTRUCTION:

0 present to the student an unlabeled instance and ask that
he classify the instance and justify the classification.

o generally let you cover only a few concept classes in a single
test. : : ' . ~

o favor fluent and articulate students, = 't théy éncourage all.
students to organize their thinking aii to express themselves
clearly. T . .

6 require that you write 2nly a few instances for a si%g]e,test.
- 0 take longer to gr: .. than objective items, and they may be

diFficult to score-accurately and consistentlyv.
. _ : N \:','
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3.3.2 MWriting classification-level test items '

Learning activity: Given instructional specifications for a segment
of classification-level instruction, prepare test 1tems in each of
the test formats. :

Generality:
" TRUE/FALSE

Write a True/False item for test1ng classification-level instruction
so that it: C .

0 C]ear]y presents all relevant and useful irrelevant attributes
~ that define the instance. | .

.0 presents true/false statements that can be'interpreted in
on]y one way. '

o . if fa]se, is a Tikely undergenera11zat1on, overgeneralization,
or misconception of the concept-class. ° '

0 is easy to read.
0 is consistent with “he student objective.
MATCHING

Write a Matching item for testing classification-level instruction
so that it: )

Q
n

0 ‘clearly presents all of the relevant and.useful 1rre1evant
attributes of the 1nstances '

0 ‘presents response opt1ons that can . be 1nterpreted in on]y one
way. :

o does not "give away" correct answers, 2or eliminate 1ncorrect
~ ones; by .the way it.is worded

0 presents amn 1nstances in one co]umn and all response. options
in the other )

0 has more responses than 1nstances or allows a single response
~to answer more than ‘one 1nstance,

0 ;'1s easy to” read

o o

0 :15 cons1stent W1th the student obJect1ve

MULTIPLE CHOICE

Write a Mu1t1 vle Cho1ce 1tem for test1ng c]ass1f1cation-1eve1
1nstruct10n S0 that 1t: S




a

3.3.2 .Writing classifration-level test items ?bagenz)

0. clearly presents all relevantand useful irre]e&ént~attributes
of the instance. ’

0 presents in the stem a single instance or a single concept
class. _ 4

0 aveids negatively stated stems that might be misinterpreted
- if the student misreadS‘the negation. :

0 Presents response options that can be interpreted in only
" one way. . . .

0 uses distractors, or incorrect response options, that are
likely overgeneralizations, undergeneralizations, or miscon- -
ceptions of the concept class.

0 uses "All of the above" as a response optjdn only when other
. ‘combinations of distractors are also presented as possible
- :choices. Lo

COMPLETION OR FILL~IN

Write a Completion or Fill-in item for testing classification-
Tevel instruction so that it:

ul“'

) c]early presents all of the relevan; énd useful irrelevant
" n-attributess of the instance.. J

0 ‘contains endbugh in the origfnaﬂ sta'tement so that the student
clearly understands what-is being left out.

0 does not "give away" correct answers, nor eliminate incorrect
ones, by the way it is worded. o

0" s easy to read.
o s consistent with the student objective.
ESSAY - | |

WF%te an Essay .item for testing classifcation-level instruction
so that it:‘ A . _

7/

0 clearly presents the relevant and useful irrelevant attributes
of the instance. - : :

0 - states clearly and dnambiguous1y the classification the student
is requirad to make. :

0 te37=”the student that he must justify his response.
0 s easy to read. |

o 0 1is consistent with the student objective.
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4.1. Intro Planning memory-level instruction

Learning activity: Given a topic to be taught at memory ievel, plan
“an instructional segment. - '

Generality:

Theze guidelinas should help you plan instructior For a topic
that requires memory-level leaining activities.

1.  Write on the Generality Worksheet the exact material that the
student is to memorize. (See segment 4.1.1 for guidelines and
examples. ) ’ :

2. Determine if there are any alternate ways of representing the
informatjon to be memorized. (See segment 4.1.2).

3. If there are alternate methods of representation, decide which
ones you will require of the student and 1ist each separately
on the Instance Worksheet.

4, Specify instances on the Instance Worksheet by marking one repre-'
sentation for each instance. (See segment 4.1.2 for guidelines
and examples. ) - :

r
&9}




4.1.1 Writing the memory-level generality.

Learning act’. ity: Given information to be memorized, write a memory-
Tevel generality as you would present it to the students.

Generality:
Write your memory-level generality so that it:

0 Clearly sets forth the material to be memorized in the clear-
est, most straight-forward representation.

0 Gives a name for the material to be memorized.
o _Is consistent with the student Tearning activity.

o} Contains no nice-to-know material.



4 1.2 Specifying alternative representations | .

Learning activity: Given a body of information to be memorized, specify
alternate ways in which the informatior may be represented for instruc-
tional purposes. ’

Generality:

Information to be memorized does not change -- it is fixed or invariant.
However, the same information may often be represented in more than one
Way. When determining alternate representations for a body of informa-
tion, consider the following: :

0 Does the information contain numerical, spatial, temporal,
sequential, or comparative relationships that might be repre-
sented graphically? .

o If the information in the generality is graphic or symbolic,
may it be expressed in prose? -

¢ You may be able to think of representations not covered by the

two questions above. In.any case, be sure that the information
conveyed in all representations is the same.

- Gn
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4.2 Intro Preparing mzmory-level instruction

Learning activity: MWrite a manuscript for a segment of memory-level
- instruction that contains all necessary instructional components, with
the components clearly separated from and consistent with one another.

Generality:

Memory-level instruction generally’includes an oi - >tive that presents
the learning activity to the student, a generality that presents the
information the student is to memorize, and a generality support that
presents any other interesting or helpful information related to the
topic. You may also include memory-level practice. '

v

To prepare memory-level instruction based on your instructional
specifications:

1. Write a student objective that will direct the student in his
-learning activities. (See segment 4.2.1 for guidelines and
directions.)

2. Review the generality as you wrote it on the Generality Worksheet
to be sure it is consistent with the student objective. If it is
not consistent, revise one or the other as needed.’

3.  Write a generality support that includes memory aids. (See segment
4.2.2 for general guidelines and examples of generality supports.
See sigment 4.2.3 for guidelines and examples pertaining to memory
aids. ' .

4. Prepare memory-level practice if you judge it appropriate. (See'
segment 4.2.4 for guidelines and examples, )

&} . "\. . ) . . _ o




4.2.1 Memory-level student cbjectives

Learning activity: Given specifications for a segment of Memory-level
instruction, write a memory-level student objective.

With reference to yo&r memory-ievel instructional sRecifications, write
your student objective so that it:

. tells the student unambiguously what you expect him to memorize
and how he will demonstrate his learning.

o

0 presents any non-obvious features- of the conditions under which
he will demonstrate his learning. ‘ - (
. i

e

0 tells the standards of mastery that you expect him to achieve,
~ including whether recall must be ‘verbatim.




4.2.2 Memory-level generality supports _
Leérning activity: Given instructional specifications for a segment .
of memory-level instruction and supplemental information about the topic.
write a memory-level generality support. .
Generality: .
You.may use the generality support to present to the student any infor-
mation you feel will be of interest or of help to him.. Generality
supports may contain information such as the. following: * ' '

o Definitions of unfamiliar terms and concépts.

o. Inforhation showing how the generality relates to other parts
of the instruction. o ®

0o A rationale for the generality.

0 Interesting,nice-to-know information, or other supporting
explanation that is re]atgd to the genera]i;y. '

0 A mnemonic or chunking memory aid, or a combination of tha two.
(See segment 4.2.3 for guidelines and examples. ) :



4,.2.3 Memory aids

Learning activity: Given instructional specifications for a segment
of memory-level instruction, prepare a mnemonic memory aid, an chunking
memory aid. or a combination of the two.

Genera]ity:

A memory aid repregzﬁps key aspects of the structure of a body of
information in a way. that is easy to remember. Two of the most common
memory aids use (1) mnemonics, and (2) chunking.

MNEMONICS -

For tent that can be represented as a Tist, prepare a mnemonic as
follows% - :

1. For each item on the 1ist, select a critical word that can represenf
to you “he entire content of the item. -
2. Construc. a meaningful sentence, or even several sentences, that
incorporate the words that represent the items on the list. '
\ .

ey

’ OR. ...

'

Construct a word that incorporates the first letter of each of the
representative words. . ' _

—

(&%)

- Make yburvmngmonic word Or sentence vivid through exaggeration.

4. If the order of the items on the 1ist is important, be sure to
retain it in your mnmonic. . .

For content in whiech two items must be remembered in association with
cne:another, prepare‘a mnemonic as follows: :

1. Decide which of the two items the student already understands
and which he is trying to memorize._a .

2. For each 1tem, geiicrate a word or short phrase'that is easily.
associated with the item through rhyme or in some other easily
remembered way, anc can be easily visualized. .

3. MWrite'a mearingful, but vivid, sentence that associates the two
mnemonic words. (If you're writing a series of such mnemonic -
sentences, be consistent about the order in which You place the
item to te merorized (either always before or always after the
item the student already understands). :

4, Create a vivid mental image of the two items in association: draw-
1t if you can. - ® ‘ :




4.2.3 Mémory aids (page 2)

CHUNKING . . o & ﬁ

1 Chunkiug involves breaking a list of items to be memorized- into
smaller groups or “chunks" of. items that are associated or cate-
gorizable tog=zther in some clearly specified way

2. Churving may be nested; that is, you may chunk within chunks. -

3. You may use mnemonics to remember the items within churks, or to
remember the chunking categories themselves. . - .



4.2.4 Memory-level practice

Learning activity: Given instructional specifications for a segment
of memory-level instruction, prepare memory-level practice.

Generality: ) .

o

Memory level practice may vary widely depending upon the subject matter
and your preferences. Here are some suggestions:

1. In some cases, your memory-level practice will be no more than
instructions to the Student that he drill the material on his own.

2. You may want to suggest some techniques for memorizing .

"3.  Where the information to be memorized may be represented in more
than one way,  you may want.to direct the student to memorize
the information as—it is presented in.the generality, and then
to "practice" what he has learned by either representing the
information, or recognizing representations of the information,
in alternate representation formats.
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4.3 Intro Preparing memory-level tests

Learning éctivity: Given instructional specifications for memory=-
level instruction, prepare a memory-level test. .

Generality:
Here are some guidelines for preparing memory-level tests:

1. Decide whether to test the entire Body of material memorized or
Jjust samples. : .

2. Select the test.format or formats from among the following:
o True/False
. 0 Matching
0 Multiple choice
o Completion or Fill-in
° o Short essay

©

Do not use more than two or three formats in a single test. (See
segment 4.3.1 for descriptions of the test formats.)

3. Prepare test items according to the format you've selected. Check

your work. “(See segment 4.3.2 for checking the. adequacy of test
items prepared according to the various formats.)

©

4. - Proofread carefully for typographical errors.

5. No item should contaih a clue to any other item.

-97.89




4.3.1 Memory-level test formats

Learnihg activity: List and describe the test formats fhat may be
used for testing memory-level instruction.

Generality:

~

‘0BJECTIVE FORMATS FOR TESTING MEMORY-LEVEL INSTRUCTION:

0

0

0

include True/False, Matching, and Multiple Choice items that
ask that the student recognize frommemory the correct answer -
from among a set of options that is presented to him.

include Compietion or Fill-in items that ask that the student
supply firom memory an answer that is limited to a single word
or phrase. '

inc’udés Verbatim Recall items that ask that the student
reproduce from memory an exact representation of a body of
information.

are useful when you want to cover a broad area of knowledge
in a single test.

require that you'write many 1items fof a single test.

may be scored quickly, accurately, and consistently.

ESSAY FORMATS FOR TESTING MEMORY-LEVEL INSTRUCTION:

0

-0

require thét the student reproduce the material specified in
the generality in narrative form and in his own words.

genéra]ly Tet you cover only a few points in a single test.

favor fluent and articulate students,‘bdt~they encou}age all
students to organize their thinking and to express themselves

clearly.
require that you write only a few queStionS.

are time-consuming to grade and difficult to score accurately
and consistently.



4.3.2 Yriting memory-level test items.

Learning activity: - Given instructional specifications for a segment
of memory-level instruction, prepare test items in each of the test
formats.

Generality:
TRUE/FALSE

‘Write a True/False item for testing memory-level instruction
so that it: o ‘ ’

0 presents true/false.statements that can be interpreted in
only one way.

“0  bases tfhth or falseness on the main idea of the statement,

“not en trivial details.
AN

avoids absolutes such as "never" and "always."

o

avoids highly detailed or highly qualified statements.

O.

o if false, is a Tikely ‘misconception.
o is easy to read.
.0 is consistent with tﬁe sfudent objective.
MATCHING

Writé a Matching item for testing memory-level instruction so that
1.t: - . . PN

0 states'unambiguous1y what information is required.

0 presents response options that can be 1nferpreted in bn]y :
one way. '

0 does not mix non-parallel items in the individual columns.

0 has more responses than questions, or allows a single response
to answer more than one question. , .

0 does not "give away" correct answers, nor e]imjnate incorrect -

ones, by the way it is worded.
0 avoids highly detailed or highly qualified response items.
.0 is easy te read.

e s consistent with the student objective.

- 99 -107




4.3.2 Writing memory-]éve} test items. (page 2)
MULTIPLE CHOICE

Write a Multiple Choice item for testing mémory-]evel instruction
so that t:~ . : :

: \
o clearly a:J unambiguously states a single problem in the stem.

0 presents the stem so that it is grammatically consistent with
all of the choices.

0 avoids negatively stated stems that might be misinterpreted
if the student misreads the'negation.

. 0 presents response options that may be interpreted in only
one way. ' L

0 uses distractors, or incorrect response options, that are
.o 1ikely misconceptions. )

0 avoids highly détai]ed or highly qualified response optﬁons.

0 has no choices that are noticeably shorter or longer than
others, | 3

o uses "all of ‘the above" as a reéponse option only when other
combinations of distractors are also presented as possible
choices. -

"0 is easy'to read.
0 s consistent with the student objective.

ESSAY

Write an-Essay item for testing memory-level instruction so.that
ite

0 states clearly and unambiguously what 1nfdrmation the student
is required to present. <

o indicates that the student is to exXpress his answer in his
own words. '

0 specifies any requiremenfs regarding format.
o 1is easy to read.

o s conéistent with the student objectiVes.

-~ 1po
- 100 -
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