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~~~ detailed description of the design options

incor porated in MODIA (a Method Of Des igning

J Instructional Al ternatives), a system develo ped
to hel p Air Training Command plan technical

courses. MODIA is a unique approach to planning

that  re la tes  t he use of tr a i n i ng resources to
the deta ils of course design and operation.

This report follows MOD IA ’s des ig n process
and p resen ts a t each dec i s i on poin t pros and
cons for each cho i ce of opti on as i t affec ts
trainin g effectiveness and use of training

rescui’ces. Al though the report is directed

to course planners in Ai r Training Command ,

tue up t iE ll i s desc~ i L~ d ~~~~~~ ~~pl~ c~ble in a wide

variety of education and training settings. An

overv i ew of MODIA is g iven in  R-1700-AF. (Author)
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PREFACE

This report documents  research conducted under Project AIR FORCE formerl y
Project R A N  I) by The Rand (‘orporat ion. The work described here was performed
as part of t he  project en t i t l ed  ‘Ana l v s i s  of Sy stems for  Air Force Education and
Tra in ing ” under  Rand ’s Manpower . Personnel , an d Training Program. It is the
st ’CI )nd in a series presenting Rand ’s MOIMA p lanning  system. MODIA , a Met h od
0! 1) es ign ing / n s t ruc t iona l  .1 i t ernat ive s . is a sv~tem of peop le . comp uter programs ,
and p r o t i d  ur i s that  allows the  rapid speci f ica t ion and s imulat ion of courses of in-
s t r u ct i o n  dur ing  the early ~t: f ~ t s  of instructional design. it augments and can he
use d in the jIr (~~ t ’~~ t Air l ’()rc ( ’ instruct ional  sy s tems development process.

t he ’ deVelopni(’nt of MGI) l.\ hie. been supported by the Deputy Chief of Staff!
Personnel .  I l ead quar ter s  I. ni te ’d States Air Force, and the Air Training Command ,
( ‘~~1I ( ’ t ’ i 1 f l l y  l) (  ‘S Ui ’i’hnical Training,  the Training D evelopment Directorate, and
personnel at the Keesle r SchI  e ) l of App lied Aerospace Sciences. It is part of Rand’s
c o n t i n u i n g  research ef for t  in the areas ot plann ing  and management in education .
e ’( lu ( ’atio n te’chi iology, and the cost and eff e ’i ’t iv en ess of education systems.

‘i’he series of ’ MODIA reports includes:

R-l )O-AF . .~l 0I) IA:  Vol. 1. Oeerc,eu ’ of a Tool for  P lanning the ( ‘se of At r
I’orce Tr a I n i n g  Reso urces. Poll y Carpent er -Hufl ’man.

R-1701-AF , M ODIA : Vol. 2, Option s /~ r (‘ours e Design , Poll y Carpenter-
I iull ’man.

R- 1702-AF , MOl) IA: Vol. 3. Operation and Design of the U.ser lnt erfa ce . Poll y
(‘arpenter - Huf E man and Ray Py les.

R-170:3-AF , MOI)IA: Vol. 4. The Resource Uti l izat ion Model for lnstru c t tona l
(‘ourse Des ign , Margaret Gailegos.

R-1704-AF , MOf )IA: Vol. 5, A User ’s Guide to the Cost Model. Ron Hess and
Ph y llis Kantar.

MODIA is the product of ’ many peop le. The author is especiall y in debted t o
Bernard Rostker . director of ’ t he Manpower , Personne l , and Training Program ,
whose unflagging support  has made MOD 1A possible . N  ick i King, Philip Doughty .
Robert Ri ppey, and David Pe lletier con tributed suggestions that improved clarity
and content .  I h I e n  Turin created the format of publication in addition to editing
the manuscr ipt .  The formidable typ ing chores were dispatched by Alma Gould —. ,

~~~and \ l a r i l v n  LaPrell . Sall y B el fo rd prepared the pasteup fo r the printer.
Thi s report comp ri ses comp rehensi ve descri ptions of’ MOIJIA options for course /,,., ‘

des ign and discusses their  training-related rationale.
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SUMMARY

This report provides a comprehensive introduction to MODIA (Method Of’ lYe-
signing Ins t ruct ional  .~ltern ativ es , a system for p lanning a t ra in ing course that was
developed to h e l p  the Air Force improve the management of training resources.
MO [)lA is designed pr imar i l y  for the use of the five technical t raining centers of the
Air  Tra in ing  Command A’i’( ’ . These account f or  the bulk of’ technical training,
w hich is a major . \ ir  Force a c t i v i t y  in that about 25 percent of ’Air  Force personnel
graduate a n n u a l l y  fi ’om l’orma l courses at a cost of ’ over $600 mil l ion.

Over a third of ’ the 300,00() di f ferent  course hou rs i n th e tec hni ca l tra in i ng
curr icu lum are substantial l y revised or newl y prepared annua ll y. Thus , in the
norma l course of eve nts , ample opportunities arise for improvement of’ the manage-
ment of ’ tra in ing resources.

MODIA is a sy stem atic process for planning the mix of ’ st udents , i nstr uctors ,
materials . eq u i pment. and facilities and the procedures by which all of ’ these ele-
merits wor k together to effect student mastery of’ the subject matter. MODIA helps
planners to create a detailed description of’ course operation and to derive an esti-
mate of ’ course cost consistent with the description. This encourages planners to
devise and compare alternative plans for t raining courses.

Volume Ill in this series qives detailed instructions for operating the User
Interface, the computer program that helps planners describe the training course
design. Other volumes describe the computer programs that constitute MODIA—the
User Interface, the Resource Utilization Model , and the Cost Model. This volume
helps planners choose MODIA options that meet the requirements of ’ the training
course they are planning. It describes princip les of’ training course design in terms
of alternative choices , d iscussing t he pros an d cons of each choice as it affects course
operat i on , cost, or instructional effectiveness. Thus , it en courages planners to con-
sider alternative course designs. It also relates MODIA options to the data and
information MODIA requires f’or producing detailed descriptions of’ course oper-
ation.

The first section of ’ the report describes MODIA’s purpose and genera l structure
and the purpose of’ th e report , and gives an overview of’ t he process for selecti ng
d es ign  options. The r emaining sections parallel and describe the structure of the
pr~ e i ’ss and suppl y i t s  t ra ining—r e lated rat ionale ,  A pp endix A c o n t a i n s  worksheets
to asso4 in re cording op t ions  chosen.
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GLOSSARY

adaptive format: A teachin g method that requires the student to respond overtly
t hroug ho ut the instruct ion to indicat e whe th er he understands , remembers, or
ca n perform what  he is being taught.  Both the rate at which the instruction
is given and the content of ’ t he instruction are adjusted to student needs on the
basi~ of t hese reponses. Tutorin g, branc hing programmed text , an d most com-
puter- assisted instruct ion use the adaptive format. (See teaching format.

adaptive program: A device or machine that presents the subject matter , elicits
an overt response from the student , senses t he response , an d selects the content
of ’ t he next presentation on the basis of ’ t he response. Usuall y a computer. (See
teaching agent. )

assumed inventory at start of course: The number of resource u ni t s  already
assigned to a course or able to be drawn from stock or purchased for  the use
of ’ t he course.

atu 1 \ class of ’media that  conveys onl y audible information—e.g..  a phonograph.
media class, )
‘ion visual: A class of’ niedia that conveys both audible information and

informat ion  in mot ion—e.g., a videotape player. ( See media class, )

‘.tit l visual: A class olmedia that conveys both audible and visual in f ’ornia-
ti on , t he visual information being i n t he form ol ’sti ll pi ctures or print—e.g. a
sound-slide se t. (See media class. )

capacity (of a resource ): The maximum number of ’ st udents that can use or be
instructed with a single unit  of ’ t he resource during a given learning event. The
capac ity may be different f’or different learning events. (See learning event ,
dedicated resource , shared resource . (

category (of student ) : A subclass of the total student population defined on the
basis of ’st udent abil i ty ,  some ot h er characteristi c, or a combination of ’t he two.

check practice: A type of ’ learning event intended to check the student ’s mastery
of’ the subject. The results do not directly affect his progress in scheduled
instruction. (See learning event type , test. )

concurrent adaptability: The extent to which instruction is adapted to student
needs in learning while the instruction is in progress .

common-element objective: An objective that is prerequisite to more than one
tra ining objective.

constructed response: A response the student must produce or construct himself ’.
Examples are written or typed answers , drawings , and spoken words or
phrases. See selected response. )

content diversification: The planned instruction of ’ di fl ’et-e nt categories of ’ stu-
dents in different subject matt et ’ content. MODIA handles this by having stu-
dents ski p en tire objectives or parts of objectives. Sc’e diversification.

courseware: Instruct ional  mat e rials prepared fOr par t icular  learning events and
media sy stems— -e .g., a textbook; includes soflware as a subcategorv . See soft-
ware. )

criti que: A learn i rig event fbI lowing a I c’s! du r ing  w Ii icli the  ins t ructor  discusses
th e It’s! w i t h  the class or individual  student.  See learning event , test. i

vii
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dedicated resource: A resourc e ’ tha t  m i t y  be used in onl~ one section of one
l e a r n i n g  event at it t ime .  Se e’ learning event , section.

diversification: The pros’ ision before the  course beg  ins  of ’ d i f f e r e n t  approaches to
I l i s t  ruct ion to meet the  needs of ’  d i f f e r e n t  cate ’gorie s of s t u d e n t s .

entry group: A group of s t u d e n t s  newl y arrived at t h e  course. I)oes not inc iude
recvc l i r i g s tudents.

entry interval: The t ime  between ar r iva ls  of ’ en t r y  groups.
evaluator: :\ person assigned to rate a student ’s performance on a check practice

or test or to discuss student performance dur ing  a critique.
failure: E l imina t i on  of ’ a student f r o m  the course because of ’ unacceptable perfo r-

malice on a test . ) See test.)
group discussion: A type ’ of ’l earning event  du r ing  which  a smal l  group ofstudents

engage’s in an interact ive discussion of ’ t he subject. )See learning event type. )
grou pin g: The’ separation of ’ s tudent s into  two or more d iv i s ions  that  are instructed

sep aratel y. The groups can change their  makeup dur ing the course. See track-
in g. )

guided practice: A typ e of ’ learning event in which the student receives feedback
on his  perf Ormance as he performs the sk i l l  he is learning.  )See learning event
ty pe. )

homework: An assignment fOr home stud ~ . See learning event type. )
Instructional System Development (ISD): “A sy stematic  procedure fOr assuring

app lication of ’instruct iona l  technology to course planning  and development. ’
The five steps of ISD are treated in detail in the f ive  volumes of ’ the Handbook
f O r  /) esi ~,’ner.s o/ Ins t r uc t ion al  Sv.s tenis .~

learning event: A port ion of ’ t he subject matter that wil l  be taught to a particular
catego ry of ’ stu dent in a particular way. May be equivalent to an objective or
ma be one of’ a sequence of’ several activi ties for  teaching an objective. It is
a lso described in terms of ’ the kinds of t ra ining resources needed to teach it and
the t ime it will take. (See learning event type. )

learning event type: The general instructional funct ion of a learning event in a
seq ,“n ce of ’ events f Or teaching a particular course objective. Includes
pre sentat ion/ demonstration , guided practice , u ngu ided pract ice, group discus-
sion , check practice , homework , rev iew , test , and critique.

media class: A group of media systems that represent information in the same
genera l  way Media classes include audio , still visual , motion visual , audio still
vi ’aua l , au dio motion visual , and type.

media system: A part icu l ar con figu ra t ion of h ardware and medi a for transmission
an d display of’ inf Ormat ion .  Inf Ormation may be produced live or recorded.

method diversification: The planned instruction of different categories of stu-
dents in dif ferent way s , eit her by varying classroom practice (e.g., lecture or
se lf ’ s tudy or by vary ing the amount of’ instruction given , or both. (See diver-
sification.

MODCOM: The MODIA COst Model , one of’ MODIA ’s computerized components.
MO NA team: A group of ’ peop le who have been trained and are expert in the use

of ’ M ODIA.

I ,, f r - I l ,  t i  ri,,! S\ ~ t I ’ r r r  Dvt ’elripn u ’rr t . Depart r i ien t  ut the’ A i r  F’orc’e. Al” M 50-2 , 31 J u (v  1975 . p.  1-1.
I1r,ndh, t f i r  t) ~’s,gn, ’rs of ln .ctr u, ’t ionu! S\s t l r r i . q. De partment ot the A i r  hero’. AFt’ 50-55 . 15 Ju ly

107.)

_ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
_ _ _ _ _ _-~~~~~~~~~~

r i l e en i t  er :  ii ‘isi II r,’, ( )~~l -U i i  I ”” . , c I i ’ , ?  I I I  t i c  * ‘ V & ’ l i t  bu t  if  i i  ‘~~ n e t  act c i  c’: R h  i t
IUOtit . )fl ‘. isi i~r I’, . \ e . ’ la ’— s of 1? ’il: ,I I It,it i i r ’ ’ — i ’ f l t i .  r j ( i i l ’ ! l l a t ii i f i  l iv t i t a n —  1 mov ing

5c ’ ’  I1it , ’(lI ~t class .
obj ecti ve ’:  .\ i ‘1 lO l l  i ll iii ,_ )Ili I c’ct m a t t e r ‘el~i~ he a ge n ia l  to p ic ’. •i

— t ~i t , ’~l i r ’ t ? t  i )  cen t c ’ t i t  c . t h e ’  r t e , l l i e ’ l R ’ l , i i i i r e  f o r  par ts  ot a J i r i — s U r e ’  iegfli:l t or ,

.1 cr it ~ ’ui ti ‘lr ’ T r f t i r ’ l l  - f , ? lu -u t i ) h e ’h a v i i r r a l  l l I e ’ ’ t I \ c ’ . o r e ven a d i v i s l i e l )

i t c u R ’ - I I t i l e ’  t’ , ( i t” - t  ci . , ’- -. p t ’r i oci
pr e’se’r1t ~et i tm demonst rat ion :  A t i i  i t  i i ’ . c r r i i t t g  r ’ \ e ’ f l l  t h at  ire’ ~ e llts t h e ’  (acts i i

t he ’ -t iiil i’ii t o i l  he’ r’\ i ‘ i t  c c :  I i i  l e a r n  0 n i t  i i  i l u i ’ ho rn  t o ( f t c ’  - k i l l  ire
o ill he ‘\p e ’ctt ’d to Il l — t i - I ’. ~‘ c r ’ learn ~iig event type. I

proc ess onl y ) in rt lat ion to subject matt er t \~ P ’~ ~ u de t t t  uu.  i~ t e ’i \  i i i  t he s k i l l
m u s t  he ’ is.~e ‘ s—i ’d  in i’m t i c  h Is p c i ’) 1 1 1 1 . 1  ncr ’ of ’ the .— k i i .  The e n d  result  i t h is

is 110 i t i t i ) e ’~ t i O i i  of h is  l l h l s t i ’ t ’ \  ‘c’  sUbj eCt matter  type , prod-
uct only , product it fl( l process. I

product and pro(’ess ( i n  r e ’Iat ion to s u h j~ rt mat ter  ty pe’ ) :  Si oden t  n u u u s t e r ’ v of
the sk i l l  can he :i— .si~~— c’cl i l l  t i l e ’  ha sm s i i (  t h l t ~ pr od uct  of ’ h i s  ( ie ’ t ’ ( l r n i i a n c e ’ . t i lt ’

p r i i ’ i ’ ’-’- ii his  jie’ rt or lnat ui ’c’ . or hot i i .  ~~c ’ t ’  su bj ec t rnattt’r type, l)ro(’(’ss only ,

product oril . I

product eml y ( i n  re lat ion to SUI)j c ’c’t mat te r  type ) :  Student mastery of ’ the s k i l l
cati he’ ~~~~~~~ on l y  t r o T h  t h e ’  produc t uct ’ h is  ie ’r t i e r ’ t m i u i t i c t ’ . Se e ’ subject matter
typ e ’, process only ,  process anti  product .

recitation format:  A ie ’,ic }il tt c t iit ’t h iet d t h a t  t’e ’q I i I r r ’- t he  s t u d en t  to l ’e’spllT id i i V e ’ t ’ t  iv
t ht’ oughout  t lie’ l i st  l’I ict  c r l f  t i c  i n d i cat e ’ o’hr’ i lo t’ he ’ und e r s t at i d s , rememb er’s, or
cal l per ’! or t l i  wha t  he is i f l ’ i l f c  t , i U c F ? t 5 ’ , ’  t ea ch ing  format.

recycle: ‘l’he r ’ e ’ p e ’ t I t i c ul c i a  p e rt i i i  i t  t h e  c u c ’~~r ’ c f u n g  i in- t r ’uct ion h~ a s tudent  who
I~ ts pel’fOl’tlic’d pcrr r i y on a t i ’ — t  0 , —t ih : i c k. u S e r ’  tt’st. I

recycle point: ‘I’ hie ’ p o in t t i c  o loch a f l ’ i \  ci t ic  s tud en t  must  go hack.
resource’ assignment pol icy : l i i i ’  s ’ i i T t i ! i l t l ~ l t I t ) i i  i i )  i c ’ i I l ’ l l i t ) ) . f  e ’ \ t ’t i t s  by which  a

ci ven resourc e ’ wi l l  he ’ d i f f e r e n t  .e t e’ d rn’ : i s s l O l l e ’ i l  to t h e ’  course. These’ assign—
nien t s  can be b~’ t h e  who le  course’ . blocks c c i  sequent u n  l e a r n i n g  t ’v & ’f l t s . all
ie’al ’ lo n lg e v e n t S  c i t  a g i ven - . u u l ~ r ’ct m a t  let ’ !v fs ’  i l l ’ l c ’ar’ n l l lg  e ’vent type . by
st ud e ’nt  t r a c k ,  h u t i d i ~ iihi , rI l t ’ a r t i i t i g  e ’ \ e ’ n i t s , v u i r i l i U s  c o m b i n a t i o n s  of ’ t he’
t c i t ’ i ’gin ng , and l i t t l e ’

Resource Ut i l iza t ion  Model HI M C: .\ s im u l a t  c i i i  of t h e  course operatioli t h a t
include ’s  ge ’l t e ’r a t  m c c i i  c i t  recluil ’t ’ tuui ’ llt (icr t r~i i n i m n g  resources by st udc ’nt pr’ogress

ii rou gh ut course. One cc! ’ MOl) l A ’s coni puter it ed conip onien it s .
response—paced program: . \ cii  ‘v cc ’ c t ’ r im:ie ’h i to ’ t h a t  pr esc ’tl t s the  subject ma t t e r .

el c i t s  an over’t r e’s l cec l l se ’  f r e i r l i  t h e ’  s tudent . se’nse’s t he  r ’esponis&’. and proceeds
tei t h e ’  next  presc’titatioti it t  lie t’e’ spi ettse is cor’r’ee,’t. U s w t l f v  a teach ing  m a ch i t i e .
Sec teaching agent. I

response—paced for mat: A leach ing  mel hod tha t  require’s ( lit ’  ~t ude ni t  t e t  respond

ove ’ ii lv t hi r tu g hout t he’ ir is !  r’uct ion to itoh m c~ it,’ w lie’! her ’ he u it der st a nids ,
remembers . icr  cant  pe’r’f ’or lii w hat he ’ is being t a u g h t .  ‘I’he rat e ’ at ~v hi  t chi the
lrt st m e l  (III )S gi Vi ii IS a dt us t ec l  t i c  st u d e ’ni t  t ice ds on th e  basis c i ( ’ t hese’ responses.

I Set’ teaching format.
review: .’\ t~ pe’ ol ’k ’a r n m t m g  e ’vc ’rIl t h a t  i tr ’ e’e ’e ’de ’s ar id  is i n t t ’ r t t l t ’ d  to prep itn’e a st ude ’nt

i ’m an U peom i ng test . i See learning event iv pe, tcst.

~~~ ion: .~~ ‘ - i t t  ci e oce’Urr e’r icc of 1 lea iii tr ig e ‘Vt ’f l  I .\ 1111111 he’ r of ’ st uden t s  bet wet’n
th e ’ r i i i r i i n i i i i m  and m a x i r n u n i  sect t i l l  s i t e ’ 1 n e  pn ’ovm d e ’ eh w i t h  the ’  t r ’ a i r l l ng  it’-



I

clii i ‘ - i i  ‘ i ( l i i  f Usli , d k i m i u i ud i mi g  a t i c I~’ teach i t i c  c c c  - t o  t o t  l i i i ’  ‘ - c i t  ii cii and
t , i l s r ’ t i m e ’  l e a  t u r n :  c ’ \ r ’ m i t  s i r r l u l t a n i e c t u s t \  ~~~ le a rn ing  e ’ve in t , t e a c h i n g
age li t.

~e ’le ’e’te ’ d i’espemse ’: ‘l ’ h i t ’  si u c h e ’ m t t  t ’ r ’ sj c i  in , 1— I i i  ‘ - c h i t  I Hg t n’ i e n t i  a set of ’ i in’ t ’p~ir ’ t ’d
ir ” — j i i ’ t l ~~c ’ s ‘l ’ s p , ’ , 1  e\ . iliIjclr’ s Iii’ ti i nltq i ir’ ~‘h il ’ r’ , t r u r ’ l , clsc’ , a i m i l  t n i a t c h n r i g

l iii— S~~
, e’un )st r ur .’ted rcs})t)us( ’.

shj re ’el  r’t ’soure ’c’: ,\ rc ’ — ‘ii ri ’ ’ I f i a t  I i r  :i I ” i’ll t a u n t  i n n  c ’v e n t  t m u : c ,\ I i ’  u s e d s i r n u l —
t i t i c - . r i i - l v hy ‘i u i l t ’ t i t ~- o h it  are ’ in d i t l c ’ n ’e ’ n i t  s c ’ t t  idlis ‘ ‘ I  t h i ’  h ’ : i r to t i g  c ’~~’ n i t  or are ’
i n  se ’, ’ t l u e r i s  i t  cci  h i c ’ r  l e ’ : i r t i i t i g  e ’v e l i t s . S i c ’  l e a r n in g  t ’ye ’n t ,  s - t i on. ’

s i m p l e’ f o rma t ’. ,\ t e a c l u i u i g  rne t h ie d  il l  ~v buch i  t l i r ’  - . L i h(e ’ ( ’t ? f i , i t t i ’ l ’ Ii— n i i e ’r e ’ l v  pr ’e’se ’ri te ’d
i cr d e m i n c l l ~— t n o t e d  i i  I he ’ st u de ’ni t c m i ’ t h e ’  —.t u i d t ’ m u t  I ’ — c h i m’e ’ c t t ’ d  t i  p ei’ t or’n i i .  ~‘ree

teaching fo rmat .
software’: .\ e’omti l i u t t ’n ’ , cm ’ c t  l i e ’ r ~ si’ a u t i i n n a t c ’ c l , i n ’ i i ct ’ . mmi b u i l t  t i c  p roduce ’  en ’ con—

I i’ u t l  t’ i c iii ’sc’O a I t ’ . S r i ’  courseware’.
specia l r ’sceu r e’e: A m ’ escc ur ce ’  t h c i l u t  ic’ ~~. e’q u i f t t t i c ’ n t ,  ii t ua tem’ i ’ i l  I s p e c i f i c  to the ’

sluli c -ct n tlatte’r ’— t h a t  is . t h a t  w ce u ld  he ’ iis e ’ t u l  u n I v  m n l  te ’~ c’ h i n i g  a suhp e ‘, ‘ t ’t ’ v
s i n in  l , i r  t i c  t h e ’  su l  J c ’ct  ti! ’ t i l e  cu c e i r s e ’

s t i l l  ~‘isual: .\~~ ,‘ lass i t  nie ’dia t h a t  c e d r i v c ’ v —  i~~i : i l  i i i t c c r n m i u i t i c t t i  n i t h e ’  t c c t ’ mt ’ 1 s t i l l
‘ I t  fi r r ’s cdT’  i c r l n t t  Set ’ fliedia class, ’

subject mat ter  expert: A ft er so l i  w hi t e  u t i d e ’r s t : im id s  t i l e  sub j e ct m a t t e r  of t in’ course’
and c - I t  lii n k t i  c o - .  t i l t  st ud t ’n t  po~u u l a t i o t i  : 11(1 t i l t ’  te ’Iic ’ h l i t I g  n l e’t hods tha t  are’
l i c ’ —t  te i n ’  t i i t ’t u . u t ’  is h i n u i l i a r ’  w u t b i  school pol ic y ,  ic r knows wh l at  resource’s arc’
I i k e ’ l v  to he ’ : i v a i l ; i h l u ’  to t h e ’  c i i u l ’ se , di r’ has t h e  t i c m ’ c ’ g u i i t t g  k nowledge ’ in any
c c m m ~bi H . i t  I t

subj ec t ma t t e r  type: A it u ’g i  c t ’ s  of coo rse c o n t e n t  t ha t  t i t l e - c t  i t s  rc ’lat ive ’ di th icul-
t \  , w l m c ’ t h e ’ r  i t  c d c l mc e ’ r n l s  s k i l l s  l a s  opposed t u t  knowle ’dge ’ i , w h e t h e r ’  it has unusua l
l’ e ’ q u i r c ’ n i u c ’ n t s  t c c r  l’e’sou t ’ c c s . ari d t h e ’  type’ c i t  s t u d e n t  n’ e.’s pu tnlse t h a t  is appropri-
a t e ’  l i t  u d g in g  m ii a st c ’n ’v of ’ t u e  con t e n t .

t eaching  agent: t he ’ pt ’r ’su )n or’ l i i i  ng t h a t  i l i t  c ’r :icts di re ’ct lv Wit Ii t i le ’ st udent  t i c
i l l s t n ’uc t h i n i ,  Include ’s  i t l s t n ’ U c t o r ’s, le ’an ’ne ’rs , n ’e’sponise ’— pac e’d pi’ogr’a nis .  arId
adapt RI’ j i t ’ i ig r u i t i t s

t eaching  format :  ‘l ’he ’ met hod t t t ’ list ruct ion described i TI t e r l i l s  of t he  e’xte’rit to
w h i chi it is e’x p l c i t  iv  s t ruc tu red  to invo lve  t i l t ’  s t u d e n t  and adapt to his nee’ds
w h u l t ’  it  is c , i i t i c  udi l .  In c lude ’s  s imple ’ , r’e’c’i t a t  l oll , r ’esponisc ’— p~ice’d, adap t ive , and

p l t l t c ’ m ’ u c t  loll  tb t ’ n n i a t  s.

team ) or in t t ’ra ctive ski hl .  A ski l l  t h a t  is r ior n i i a l !v  per torme’d in an in terac ’t ive’
gn’ i c u f )  ccl’  te ’ani on (h i t ’  iob.

te ’st: ‘\ t v 1 i c ’  of le’ar ’n tirig eve’lIt i r i t e . ’ndt ’d to eva lua t e ’  ~t udc ’n t  , i i a s t e ’ n ’v ci t  p re’c’eding
m i s t  r’u c’t m in i. ‘l ’ltc ’ col l \ ’  ( v 1 ’e ’ of ’ le’ar’ni ing eve’rit t h a t  can cause ’ s tuden ts  It )  r’e’cve.’le
i i i  iS ’ t ’l l i i i  I t i l t eel tr ’u cn i I he ci)u rse. I S e t ’  learning event type’, check practice.)

total resource capacity : ‘Fhie to t a l  nun lbe ’r  ci! ’ St ude ’ti t s  a resourc e type wi th  fixed
capac i t y  can ; i c c c i t t i  t oced ~tt c ’ at e dl i e ’ t ime ’ ;  t h e  j i r ’oduc ’t cl the ’ nulllhe’l’ cc l un its of ’

— tilt ’ ‘ , ‘ SI i i  t i c ’  I i ’  o l a h c t c ’  to  I l ie ’ u ’ i U i t ’ c ’ an d the  capac i t y  cc! ’ a sin g le ’  u n m n t  of ’ the ’
— I ’ d ‘‘- c i i i  n e t ’ .

tra(’king: l i l t ’  sc ’j i t i l ’ l i t l i nl  c i t  i - t u i u i e ’ i i t ’ — t n t t > t i t l e  o n ’  l i i t t t ’ t’ d u v i s i c u t i s  t h a t  are’ inst r’uc’tc’d
— e’ j r I i t : d t c ’ l \  t h t ’ ir ug h io i i t  t u e  cour se ’  e’ g ., ;i t ’:ist t r ’~ic’k, I Se ’c ’ group ing. )

tV 1)e ’: ;\ ‘lass ci! ’ mc cl a t hat F d t ’ c ’ s c ’ l n t  i— one ’ tin’  Se ve~l I i I  : i l p h : t t i u i n i i e ’t ’ t c  c’hian’ ~t c t e ’ r’s at a
I i n n i t ’ . l s t i : i lT ~ I I  t t ’ l e ’ !v i t e ’  e d t ’  ot he ’n ’ c t t t i i p u i t e ’n ’  t t ’ r ’ n r n t t i a l .  S i c ’  rnedi,e class. )

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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unguided pract ice: A type of’ learning event in which the student is merel y
directed to practice or perform the skill he is learnin g , (See learning event
ty pe. )

User Interface (UI ) : An interactive computer program that builds the details of
pre l iminar y  t ra in ing course design on the basis of ’ step- by-step input f’rom the
user. One of’ the computer-based components of ’ MODIA.
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I . INT R ODUCTION

THE PROBLEM

The’ . \ i r  I” i i r c e ’  is he a v i l y  involved  in  t r a i n i r l g ;  in f5ct ,  in r ic ’~ic e ’ t ime ’  t t l rj iost  a l l
A ir  I” u e r’ce act i~’ it ic’s can be t h i u c u g h t  of ’ i s  t r a i n i n g  of on e’ i , 111(1 or another ,  Rut  the ’
m ost v i s i b l e ’  and h i g h l y  structur e ’d of ’ the-sc ’ ac t iv i t i e s  is the  t r a i n i n g  conducted by
A ir Ira t i  lug  ( ‘or ’nr iìan d AT( ‘ —B asic M i l i t a r y  Tra in ing ,  F ly i ng Tmai ning, and Tech-
nical ‘I’r a i t i i n g ,  This is a m u l t i b i l l i o n  dol lar  enten ’pris e requirin g the support and
invo lveme nt of ’ d iver  1 2 pe ’rcenlt of ’ A i r  Force pc ’n ’son ne l ,

The lar g e st single ’ component of ’ ATU is devoted to f b r m a I  Technical Training,
which prepare’s Air Fot’ce personnel for jobs ran ging from aii’cr’aft maintenance to
pe’rsonne’l a d m i n i s t r a t i o n ,  In 1976 , some 150 ,00() persons—over a quarter of’ the
fbrce’—will graduate from fo rmal  courses given in established technical  schools. ’
The opet’atir ’ig cost of’ this a c t u v f t v  will be’ over $600 m i l l i o n :  9 percent of’Air Force
person nel will be engage’d in such training at any  pa r t i cu la r  t ime . Because of ’ its
large st udent load , forma l Technical Tra in ing  ot R ’rs rich opportuni t ies  for realizing
large dollar  say ing s  even though savings are small in terms of ’ the individual  stu-
dent ,

Many  o p p o r t u n i t i e s  t ( d  improve  the management  of ’ t r a i n i n g  resources arise in
t he normal course’ of eve’nts, There ’ are current l y some 300,00() d i fferent course hours
in the cur r icu lum , of which  over a th i rd  are substant ia l l y  revised or newly prepared
annua l ly. Changes in force compositio n , introduct ion of ’ new weapon systems , and
changes in operat ing policies of ’ ot her commands all afFect the ’ subject matter  of ’
t ra in ing  and can have direc t effects on requirements  for  t r a i n i n g  equi pmen t and
indirect  e f f e c t s  on t r a i n i n g  operations. Shift s  in t raining -re ’l at ed characteristics of ’
the student population such as general academic ab i l i t y  or previous experience
r’elate ’d to t he subject matter of ’ t he course ’ ) may require chan ges in teaching method
or shif t s  in subject matter emphasis . Changes in school policy toward classroom
management may encourage the replac ement of ’ f hm i l ia r  methods wi th  new teach-
ing mater ia ls or techni ques. Finall y, variations in re quirements for the ’ output  of ’
gra duate ’s obviousl y and stro ng ly af l’ect the avai lab i l i t y  of ’ and re’q uir ements for
tra ining resources. ( ‘learly, t he design and rede sign ol’course’s is an important  task
that could lead to substantial improvements in t ra in ing.

The current Air Force approach to course design . term e’d “Inst ruct ioni al System
Development ”2 tISD ) , is outlined in AFM 5O-2,~ ISD is a sv s l e ’ m a ti c  procedure (‘or
re lat in g t he content an d con d uct of ’ t ra in ing to needs in the field ,  This procedure
consists of’ five steps:

I .  Analyze svstc’ m n’equirem ents —that is , dete r ’mi ni e’ what tasks should be
performed in the job ,

2. Define education or t ra in in g  require ’ments -—that is . de ’t erm inc ’ how and
where performance of’ t hese tasks wil l  be’ learned.

l)e’r iveci t ’r icn i Ottcce’ ee l ’ A s d i . t m i c d l  Se’cre ’tarv ee l ’ I)t ’t ’e’nist ’ ‘ I  te 7 ei pp I ’ 1 ))  mccci i I tO
2 

~*Jeer d ce mi nd I c lci d~c.s do’ li ne’d ri iho ’ g l ic ~~u i t ’ v mir e’ i n q ue cla l mcci i  c c c t i r k —  i h ,- f i r — n  i t t  I c nn c e ’ ~ I t i c ’ ’. c n cpe ’mc r
flc’pa rI nic nt cc) t lit ’ .~~i r l” cr r ce ’ I I ~7,’t I

— - - ‘-

~
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1 I ~~~~ ‘ I c  i~~i I h i t ’  c d e j e c t  I” c ’~ 111101 t e s I  (cii ’ mist  r ’u e ’t c i i i

I P la n , e i e ’ ~~i ’ l e d l c . 111111 i n i te ’ r ’ i ~ti l l y  v ; i l i d ; i t t ’  nd—I i ’t ic ’t c c l i
‘ c ( c e n i c i u i c , ’t l t i ’ — t n  im1 ’t I i d l i 1111( 1 c - v a l u a t e ’  i t ’ . e f f e c t  l ’ , e ’ t l c ’ ss h i c e t h i  i n i t e ’ m ’ n i ~i l l y  timid in

t i m e h I d

I n i ’, m i ’ r \ n mg e c u t  t h i e ’ st ’ i l l s , t r m i i m n i m i g  de ’v e lc e i t em ’ s m i m e ’  c u i u h c ’ i h  i c ’ .  I lie’ gt’ne’r’al princip le’s

~t 1 mte ’ d  m u  ,\F ’M 50-2 . te ’ nm m p t ’r ’ e ’oi by t h e i r  c l v i i  j u d g m n i e ’ n m t  u i n i u i  past e ’x pe ’ i ’ i e ’ m lc e ’  ari d b ’,
e x i s t i n g  ~~~~~ peel d i i i ’ ’ — a r id  pm’o ce ’dui’ e ’ u’- ‘ Suchi  e x p e r t i s e ’  is r ’e ’ q u i s d t e’ to  s L i l l t ’u l  a p p l i —

loll c c f  151) , but course p l a i u i e ’ m ’s hii Vt ’ L i ck e d cl e r ical i s ’ - i — t ~ m n i c ’ e ’ i n a ke ’y area.
St ce ’c ’ t i e ’1 i l f ~ , t I i t ’\  h ive ’ hi l l e l  h O  wt i ’.’ t di e ’xmini ur ic ’ t i i e ’  n’e ’ q U l n ’e ’ t l l e ’ t l t s  t i er ’ t r a i n i n g re’—

sd d I l l ’u ’d ’  i m p lic i t in  a 1) 1111 Id ,’u l am’ i ’ cc un’ se’ ( l e s lg l l .  Ins tead,  to e ’ s t i i l l t i t e ’  r ’t ’s i> ut’ c’ e’ re’qu i r e—
m ii t ’ n i t s . th le ’~’ 1 i , i ’ c c ’ had l e t  l i s t ’  p l a r l m l i t i g  f a c ’ l c c I ’s cc ’ g . , t u e  ave rage ’ s t u o l e ’ n l t - t e e - i n l s t r u c t o r

n ’z I t  icc I base d o n i  ~ ii S I ~ ‘ I n i c c c l  d ’x p t ’ l ’ ie ’l l c ’e ’ . ,‘\s , m r e s u l t  - i ’c ’ s d i l m t ’ c ’ c ’ r’ t ’q u in ’t ’ m i l e n i t s  h ave’
e’ ni t e ’n ’ e’d t i l e ’  u1c’ ~ i g i m  l c m ’ ccc ess en l~ m i  a g i u d s s , s t I f d j e ’ e ’t 10’ f t i s ln e i n i  On ’ t i t t e r e ’c d ( m r ’ se’ design
was e’eem l i p l t ’ te ’d . ‘I ’he ’ ( i e ’ l l i m i n t d s  t e c r  h o eukk e ’ o ’p i n c  t i t ~ol c c c i i i  j d t i t . i t  ion : i t t t ’ i l d l i n l t  orl con—
st i ’m m c t  m n i c  ar id  c ’u i s t  i i m g  a i ’ d u l i i ’ sd’  de s ignm h i ; i s  ili e ’ l i n I  t h a t  o i m l v  i’ ir ’t ’ lv has ilio m’ e’ t i I a n l  one
de ’ smn ii  ho-e n cctnis icle ’ n’ eei dur ’ in ig ’ p lan m l i n g ,

PURP4JSE 01” MOI)IA

\I( ) I ) l . \  ‘.‘. a— de ’ve ’lope ’d i c c  h i e ’ l p the’ Air ’  l”om ’ ce ’ t i l a n l u i g u ’  l’ e ’ s tc Un ’c’t’s tSr’ f o r l i l t i l  t ra in-
m n t c  lt~ — ‘.  s i e ’ n m i ~it i c , i l l v  and e’xp l i c i t l ~ re L i t i m i g  q u i c o l i t a t i v e ’  z ’e ’q uml’ e ’mt ’nls for t r a i n i n g
l’ e’~ c cii t ’ i’i’ s f i t  t u e  d e t a i l s  of ’ coun ’se’ cfesign and c idur so ’  ope ’m ’a t i t n  dun’ i r l g  t ile’ p l a n n i n g
—t , um, c ’ ( ‘ n c i’sc ’ d / e  ‘si~ o i i mc l  title ’s the ’  coi l t e ’m i t  amid se ’que ’t i cl rig u t  subje ct rout tt’r and t e s t s ,
t t ’ a c h i i n f t  h i d  }ntds amid the ’ i’ ’ u le ’ s  of ’ i t i s tn ’nc -t et r ’s ar m d oth e ’n ’ t r a i n i n g  pe ’m’sotine ’l : the
u t s s l i 4 i l t t u u ’ l l t  u c h  media .  t n ’a i n l i r i g’ e q e l i p r u e n t  , t i mi d  l5cil it me ’ s: t u e  ch i t i n ’ tc cte ’n’i s t ic ’s of ’ the

c i  t i e - c ’ s , a ii ol I ) e dl m i t t ’ s  ton’ the ’ t i i an tige m ll e ’ni t  of ’ s tudent  pr ’ogn’e ’ss, ( ‘e e lit ’St’ iepe’ r utm oni

uic ’s i i’ h e c ’ s hiet w a l l  ci t  I h it- se ’ t ’lc ’me ’m it s work toge’t h e r  to af!ec’t st udent  ~dr( cgrc ’ss through
ii t ’ ’ ” ~ ii  ‘sd ‘ 1111(1 t he ’ m’ e’su It m ng m’ e c luin ’e’ i i l c’nl ts  tot’ and else’ of I r a i m i  im ig  re’sou rc’es. There

W c ‘ i c ’  I ~‘. c c  eibjt’ e ’t ivc’s in  de’v e ’ l opi nmg MOl)l A tSr de ’s igr i in g course ’s at this ie ’ve ’l : I i )  to
‘lp c’ou r’ se - devel opt ‘n ’s (‘1)11 side’,’ a p~i roar tie’s r io t  i i i  c’i)n ’j )e )i ’ t it e’d in a vu i Ia hI e pla nn ng

t I ,  (‘I c i i ’s , t i n l d  1 2 1 t I c m’ e lat e ’ re’sou rc’c’ use’ to )  t he’ de’t a i l s  of ’ (‘ecu r ’se de ’sigmi so tha t  course’
dt vt ’lo p e ’m’s w i l l  l)e’ e ’mic ’o um ’tige ’d to c’oos idem ’ u l o ’rr ien t i  i t ’  designs,  .‘\s the ’ acr om iy r o i nn —
1)lies . the  consid e ’r t i t  ion it t ’ alte ’r’mi at vt’s is MOI ) IA ’ s pr’ i m fl ar y objective ’ .

MOl ) IA is m ut t  a j i r esi ’ l ’ ipl io i i  for’ t r ’ a i r ì i n m g ,  riot’ is it t i n  e d p t i n n i i z i n g  miio de ’I; rather ,
it is n t ’ut  i’t i l  w i t h  r e ’g mi r ui  to t he’ t ra i n  mm ig c ’fI ’e’ct ivemie’ss of ’ a cou rse’ de’sign in te ’rms of ’
st udt ’n t  le’:i n -mi i rig or wit  h m r’ egmc m ’d to t he de’si r ah i l  it s ’ of a c’our’se design in terms of ’
t r a m m l l n i g polic y,  l i i s~et id t hm’ ou gh t o ri inte ’r ’act ive’ , i fe ’r ’at vt ’ process it e’nicourages
p l a nni t ’m’s  to  i ’i cm ~s utfo ’ n ’ , for’ e ’xt ini l l ) Ie:

• ‘l ’hi e ’ i n n  pI i ct l t d  ins of ’ t he ’ subje ’e’t rut i f !  e’ n- for’ req U I r’e m r i e ’m t t s tom’ t r a i n i i n g  n’e—
s c i t i  l i t ’ s  u i m t d  t e t i ch im i g  st r’at o ’gv :

• ( ‘ b i , u i ’ uei ’t e’ r ms t ii ’s of ’ s tude ’nts  t h a t  afFect learning timid iilst n’uc’( lo u :

• ‘I’ he c- f l  i ct 5 of ’ ci m m’se iii a ni t ige lii em i t j)o)l ic’ ic’s and t e’t cc’ hi  rig st m’a t e’g~’ ci ni learn —

ing t t r t e l  on t l me ’ use ’ of ’ t r’ t i l n m n m g  r’c’so ur ’c’e’s: a nd
• I l ic ’, ’ .  i h i . e t n g e ’ s  in  nm ’’ e l e ’n t t ’m i l  of c ou r se  do ’ signi w i l l  afFe ct  f lit ’ cc ) h i e ’n ’ s

Q i m . i n d l c l m i l c ’ . c ’  , c  ,~ I l I l , I ~ i i ’ . 1’  t r u t c i c i c i c: Ii ‘ ‘., ‘l , j iic , ’lil c c i ’  ; c c i i  I ’ . u i ,  i )i i ,dl i ’ ,i i t ~i d ’ i l  I .  lit c ’ s t c i t c I d s t i c I d ~i
t i c ’  l i - — k — , , ,  l i c i l d ’t c ( ’ .  ~‘ : f i c i u , ’ I  e tc  i t m e ’  I i , ’ I , )  . c , c ~ I c i  . I l u l ’ — i  , c l U t  l i d  I l I l i ’ l  l i i i  \ u d t I , I , c i l ’ ’ i I  c u d  t c c ’ I c t  ‘t i l l

‘ cc
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MOl ) IA Ila s been de ’signie ’d p r i m a r i l y fb r  I in’ use of the ’  f ive  A’I’(’ technica l
s’. h i c e c c l s , ‘,‘,‘Ii ic’ii t ic ’c’e du n t  f cr  over 90 percent of ’ I lie ’ st ud e ’ni t lotid in te ’c’hn ical cou rse’s,
l’aic’ii s’.’IIO ) c ) l  h i t is  seve’ral de’par ’t m im e ni ts , e’tich deal i m lg wit  ii a tu t ijor  subjee’! area , and

Ii ol e ‘p mt I-I m i l e ’ lit hit ~s se’ve ’ ma I br ’a mic he’s t hat tim - c- responsibl e ’ for - t ma  in i rig in a re’ I tited
group c c l  c ’ i de mr sc ’ s  MOl )l :\ is directed to t lie ’ coun’se’ le ’ve ’l , because a student usual l y
f~ik c ’s  o m l f v  one ’ c’oum ’se’ tO one school to qu a l i f ’~’ to m ’ his m m i i t i t c l  job assignment ,

The nm lo st  f r u i t f u l  t u p j c l i c t i t i o m i s  of ’ MOl) IA w i l l  pr ’Ob ti l ) f y be’ imi step 4 of ’ I SI )—in
t h e ’  p l t i m l n l i l i g  t imid  de’velupmimo ’nt cit inst r’uc’t inm i , I loweve ’r ’ , l ike ’  1St) itse ’ll ’, M Ol) lA can
h(~ ti ~d~)l it ’ d ~it t i n y of ’ se’ve ’r tcl stage’s of ’ p l t im i ni h g ,  For exam p le ’ , MOl ) lA dot ’s r iot
re ’qu ire’ t l i i i ! t i l l  objective ’s and tests be’ stto ted imi cr i t t ’r io n—r ’e ’ l em ’ e ’nm ce ’d terms or eve ’nm
hat al l  he’ ide ’m ll i f t e ’( l  befor e’ it can give i n si ght im ite ) course’ de’ve’lopniie’nt. As with the ’

st i ’J ) s  i ml 151) . t i  rweng which  Feedback a mi d in te ’ract ie)n should ref i mit ’ a m I d improve ’ the ’
u l t  i mu t i t e ’  r e ’sult , “ MOl ) l  A should be app lied tit difR’ re’nit levels of’ generalit y to help
guide ’ t i l t ’  c i e ’ f i r i i t  ion o f t  n ’ai n ini g r’e ’qui r e ’ni i emi ts and t he’ de’ve’lopment o ’objer’t ive ’s timid
Ic ’s! s. For e’xt inn p ie ’ . M ( )l ) I ,\ may show t hat wi t  Ii a given St ude ni t load there ’  is riot
eno)ugi i t i-u i ii imig  e’e,j u ipm e ’nt him each st ude ’nt to ht ive ’ suf li ck ’ni t prac’t ie’e’ on i t ,  This
iii ight sugge st t hat some’ of t he eej ui pmen it -orier ited objectives could be’ re’dire ’cted
toward less e ’xp e ’ns ive ’ mockups , computer  s imn ulat  ion , or othe ’r acceptable substi-
tute ’s , Th us , MOl ~l A hit is  nume’rous slots for descri ptive data that  do miot till  have to
be f i l l e d  acc’ur ’t i t e ’ly he’! ‘ore results cami be usef ’u l . Moreover , MO 1)lA can be’ t i m i aid f ’or
1jlanninig unIv a po~ ’t m on of ’ a course’ e.g., a block or single module ’ of ’ imist ruc’ t ion ) or
for’ p la n II i mi g up to tou r  cou rse’s tha t  rise ’ the  stirne ’ t r a in ing  n’esoum’ce’s s im i iu l t an e ous lv ,

PHYSICAL DESCRIPT iON OF MODIA

People’ are the niost impor tam i !  component of MOD I A, ,‘\s w i th  ti n y tool , M( )-
I) lA’s product is only  tis good as its use’rs can make it ,  Because’ of ’ the ’ir  impor ’tane’e.
personnel roles timid requireme n ts in MOl)lA tor’e ’ discussed separatel y below,

Bec’ti use the  bulk  of ’ MO1)IA resides in coni putt ’r programs. use’r’s may i m l t i very

short t ir ’n e ge ’r ierate’ a b lue ’pri nt f ’or i n s truct ion and estimates of ’ the ’ reso)Urc(’s need-
ed to produce ’ and ope’rate’ t he’ result im i g t r a i n i n g  course ’, More ’ impor tan t . comi m puteri-
zt it ion e,’ncou rage’s users to design and compare’ al t e ’n ’n ti f  ive’ plans bef om i ’ an pan’ ! m c ’u-
far  P lan is developed timid put i n to opera! ion , ofle’n a b u g  and e’xpensive’ t)roct ’ss
Once’ ti baseline’ course design has he’eni constructed . a lternt ot  il-C’s etmn be’ generated
in .c matter  of hours on’ minut e ’s , dep eniding on t he ’ degree to wh ic ’ll I hc’~’ ele ’pt c m’t t r u n u
the ’ base’l i nit ’ t i mid t lie ’ richness of ’ the ’ baseline de’sign .

M Ol)IA has four c’onmpo u ients:  This descript ion of ’ opt ions tSr cc~un ’se’ cho’ s i g n l . f l it ’

use’r In ! e’rt in.’e’ ( t T I ) , the  Resent rc’e lit it izat ion Model RI I M , a r id f lit ’ (‘us! \1 c ci i i ,
MO l)( ’( )M ) . Figure ’ 1 shows the ’ int e ’r t ie ’t ion s be’! we’en t he’ use r t im md t he’se’ e’eiinpo~

ne ’n ts . Note that M ( ) l )l A htis twoc n i it ii nl po i nts  ti er eli! e ’rim ig d t i t t i  t he t ~I t uml t i Mt )I )
(‘OM — r tit he’r t h t c n  t u u f e i n i i t c t i c ’t i l t y t m’a n s l t u t i n g  Rt ~M o u t p u t  i n to ccnur se ceest ‘l’h i ms is
because’ decisions e’on ce ’rni ing cost m mi g procedures and pol ici es tir e ’ ofle ’n c’om if u m i g o ’n l t
o)fl (‘oU rse’ oper’tit ic ) m i - ~fl)e’ ti( id it ion aI e’n t rv poi ni t a Ised per’ nii i f s  p f t c mimic ’ n’s l e t  me’! i no’ I he
desig n tS r pm’e ’fer’ r’ e’d course ope’m ’tiI i on he ’for’e u i ide ’r t t ik in g  a e ’omm np l t ’te cost t i i i l i l ’ .  5) 5

‘l’he’ se ’paration oi l ’ e ’ni tr v poimits  h i~is a f u r t h e r  advt i n t t ige:  it  pe mn i ni ts  MO l)t ’(I M

t ) e ’j imi i ’ t  tic e ’cct c i )  I ce ’ \ I t  ‘ c c  c c - t i e . ’ m c i i I 2
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to capture ’ most of ’ the in fo rma t ion  that  is un ique  to ATC course planning,  so that
the ’ t i l  and RI , ~M are’ use’f ’u l fo r  p lanning  t ra in ing  in a much wider range of appli-
cations. ‘l’hu s, the ’ UI  an d RUM can give insig hts for p lanning parts of ’ cou rses,
rather tha n  f u l l  course’s , or course’s given in the Air Force Academy. the Air Univer-
si ty .  or ot lie’,’ Air’ Foi’ce’ agencies. (‘onve’r’s elv , ATC can use MODCOM independentl y
of ’ the ’ I T !  and H t ’~ 1 to analyze ’ course ’ cost wi thou t  requiring ttc ce,’ss to the considera-
bly ltirge ’ r resource ’s computer c - t ip t c c i t y  and MODIA ana lysts u required to support
the UI t ond R U M

‘l’he Opt icnis  / S r  Cou rse’ l) t ’s iMmi provide an overview of ’ t he data arid information
the Ut wi l l  ask for , the range of ’ choices available at each entry point , and the pros
and cons of ’ each choice ’ as the y afFect course operation , cost , or instruct ional  eff ’ec-
tivene ’ss.

The UI is an interactive computer program: that  is , t he user enters data step
by ste’p ill response to que’st ions from the computer. The choice of ’ questio n the
computer asks at a gi l-eni point is influenced by precedi n g responses from the user ,
he’nice the ’ term “ in ’iteracti ve . ” Also , at manly intermediate  points ,  the ’ computer
proc’e’sse’s t he se’t e)f ’ t inswers  given to that  point and disp lays the results to guide
further decisionn iakin ig or to allow the user to recycle throu gh the process if ’ he is
dissa ti sf ie ’d wi th  the results at that point. In this wt iy the Ut produces a course
descri ption in computer-compatible data that interrelates course content , teaching
strt itegv , st udent characteristics , and resource assignments ,

MOI )IA inputs these ’ data automatical l y to the RUM , which simulates the way
in which student progress through the course generates requirements f’or tra i n i ng
re ’sourct ’s. The R U M  i sa ”batch-process ” prograr ll: It receives all of ’ the inputs in a
s i n i g le ’ batch , not step by step as in an interactive program. It also produces its
ec u t p u t s  in a single batch , The outputs are detailed reports on course operation ,
in ic lud i n i g  stude ’nt f low patterns and wai t ing  times tos well as resource demand arid
use, .

Planners wi l l  rarely be satisfied with the results of ’ t he first complete operation
of ’ t he’ UI  arid RUM and wil l  repeat the process several times bef ’ore th ey prepare
the ir lput required for  MODCOM. They may, however , need to com pare roug h .
oirde ’r-of magm ’iitude cost estimates to help them select f’rom among the preliminary
course ’ designs.

MOIX’OM estimates the five ’ - vetor investment and operatingcos t associated with
to g iven course design , It is also a batch process program , but its inputs are provided
by t he planner. He can take sonic inputs , such as resou rce req ui rements , from RUM
out l)ut , but he must draw on other sources lbr such items as equi pment cost. I-Ic may
tuls e t  Wan t to overri de cost and manni ng fhctors stored in the program. MODCOM
provid es opt ions as to which costs should be included arid how they should be
computed , tim i d supplies outputs in both func t iona l  and budgetar y f ’ormats.

Since ’ MODCOM re ’quires some input that is not a direct consequen ce of ’ RUM
outp u t . p la n ners may wish tm i exercise MODCOM severt cl times without revising the
in i t ia l  input to tile’ UI Or the’ course ’ cost r’e ’pO )rt s ma y highlight to f ’eature of ’ course
operzit ion t hat is unwa rr a nte’d l y expensive ’, indicating additional operation e)f the UI
a nd RUM. Since’ subsequent passes rarel y entt o i l comp le’te ’ re ’desigmi of the course ,
they oflen tak e d i ll I t e small Fraction of ’ the ’ time ’ and at tent  ion required for creation
of ’ the first  case’.



~Vhe ’ni the ’ p lan ne’rs tore’ stot is! ie’d wi t  Ii bot h t he’ c’ou n-se’ ope’rttt ieni tm nd course cost
re ’port s tSr a specific cccli rse ’ design. i hey htov e ’ at ha n d the ’ bu lk  of the  e’leme’nts for
a t m’t i i n  i mi g p lan timid need on b y svn ichrom i t ie ’ th e  p l to ni ~v it  Ii ot h e r  p lt i n ni irig tie’t ivit ies
it t he’ sc hool to put it in fimit tl fSr’nii -

PERSONNEL
‘l’wo groups of ’ people ’ should be’ involved in t c n iv  app lication of ’ MOI)IA in plan-

n i ing — th o s e  who ti re expe’rt m i  us ing M( ) l ) IA i ”the MOl)IA tetor ’n ” u timid those who
ht ive knowle ’dge arid e’xperie ’mlce in the ’ areas of ’ subject matter’ timid p lt i n n i n g  particu-
lar to the  course’ being de’ve’lope’d (the ’  “subject r n a t t e ,’r experts ” ) . F ’igure 2 shows the
configu u ’at io ni  cun’rent l y be ’inig used tot the Ke’esier School of ’ Appl ie’d Aerospace ’
Sc’te ’tice ,’s.
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Fi g, 2 -— —(‘ on f igurti t  ion current  lv in use tot Kee’s I e’r
School of ’ A pp lied Aerospace ’ Sc’ie’ n ice ’

Members of ’ t he MODIA team iieed not (and probtibly should riot ) have extensive
experience with  computers. By background tm nd bent they should be problem solvers
f i r s t , computer experts second, They need to ) be hm r n i l i t i r  w i th  course’ plann ing  and
school ope ’rtitions , so that  they can draw out the ’ subject mat ter  experts ’ best j udg-
meri t  on what  consti tutes efFective instruct  ion timid ht ’l p the ’m dist inguish between
what  is usua l l y  done ) lb r  convenience or by t rad i t ion ) t ’r-om what  is needed. They
should also have a f ’~’e l ing f’or how for school policies can be’ adjusted , if ’ it would be
de’si rub le to do so, a nd be able to act as I itt is onm among di lk’rt’n t organ izat ional
ent i t ies  w i t h i n  the ’ school whose interest s mn t c y  clash wi th i n  t i  givem i t r t c in ing course
design.

Members of the ’ MODIA tet om need in i t i a l  t r a i n i n g  in the’ use’ of’th e system timid
need to t ippl y the ’ svste’m frequentl y enough to m a i n t a i n  the i r  expertise’ . Th ey should
he’ f l i t  lv towtor e ’ of ’ MODIA ’s feature’s and operation , part icu la r t v  of the ’ alt e ’rnat ive’s
it encompasses; should have to good feel f’or the efFects of ’ di lt ’ere ’nt ( ‘ i l e cuct ’s  of ’ i nput
on MO I) IA outputs ;  and should be able to ) guide ’ the subj e’ct m atter e’xpe’rts in
chi )os l ng the ’ moist e’flicie’nt alte ’rn at ives,

‘I’ht.’ suhje ’ct mat ter  e’xpem’ts tire ’ people ’ who ) normall y pltini au id do’vc’lop e’ourses.
‘I ’hn ’v nwe’d an unde ’rst t mni ding ta it u e m ~ ly of f l i t ’  subje ct o f t  he cool NC’ i) li ! c) f t he  st ude ’nt
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popt~i la t  i c d n l  t im i d  t he  teac i i im m g mIle’! iioe (i5 t h i t i t  w o r k  best tSr’ t he ’mn , ‘l ’he ’v should be’
t Sr n i i li t ir’ w ith sc’il oeo t l pc ci ic ’~ ammd should knieew what  r esect! nc’s  t i n ’ t ’  like’I y to be’ tu v t o i l ab k ’
f c c  t lie’ coo l’se arId I~ hat t iie ’~’ ~v ill rust - At I of ’ t h i s  im l f on’n l i t i t  ion need not reside’ in ti
s t  104 It ’ p& ’m ’som l n o r  does it im i the’ c’un’m’e ’mit (ie’Vebopmilt ’nt pre cc’c’ss I . Pe’rhltil)s most impor —
t t c m m t .  t i l e ’ su b j e c t  t i i t i f  ter cx pe’n’ts mie’e’d t o 1)0’ t lc ’xibl e ’ - t iN e ’ to ini te’n ’tcct wit  Ii the’
N1Ol)I :\ te’ t i lll 5cc t i l t i t  the ’  spe’c’itll c’topt th i litie ’s cc! ’ boot h groups ca r l  lie’ f ’u l l ~’ t ipp l ied.

I’L TRP OSE OF THIS REPORT

‘l ’his re ’p ecrt provide ’s ti connpr e’hie’ ni sive’ m t  r’oduc’t mc dl i  to t  M ( ) I ) I  A b~’ describing
t i

~
i! ions for  I r t i i n i i n i g  r’od un ’st ’ do ’sigmi. Opt ions an ’e’ specif i ed in MOl )IA in a ste ’p—b v-ste ’p

process mii t c mi a ge ’d by fli t ’  111. ‘l’he’ re’su It o t t ’! hi is pm’oc’ess is t o se’t of ’c ’onii pute ’r—compt mt ible ’
dt i t t i  f ’rom im w h i c h  MOl) lA de ’m ’ive ’s a de’scn’ipt iomi of’ t lie course open’ ti t ion.

‘l’he’ re ’I)ort pre ’pt ir e ’s t mn id assists p l t i mi  nie ’rs in tiitok imi g be’tte’r use of ’ MOI)I A b~-
pr ’oivi d i r i g

• Au ove ’rvie lv of  t lie ’ datt i  ar id im i t ’on’nna t  ion t ht o t the ’ 1, 11 wi l l  t i sk for;
• ,‘\ g e ’n l e ’rto l un ide ’m ’star ld i mig o f t  he logict il m ’e l t i t ion ships among t he’ e’nt n e’s into

the  UI :
• :\ ge’ne’r’al un de ’i’ stan idin g ’ of ’ t lie’ n’e’le’vtince’ 0)1’ UI emit  n’ie’s to the ’ t r a in ing

cou rse’ p l t i m l :

• The’ rto n ige ’ of ch o ices  tha t  mi l t e y  be’ l il t ide ’  at etoc’h e’nt n.y point :
• ‘I’he pros a n m d cons of each c’hoicc as th ey uIIt ’ct the ’ inst n’ucf ion itcl efFective—

miens or c’(ist (if t he’ t rtoi mi i mig coci m ’sc’.

In stun , the  report pt cm ’al le’ls the ’ st r ’uct ore ’ of ’ t lie’ UI t ir id supp l ic’s its t i’tcin ing-re’ltite’d
r’tot iomiale’ ,

Me’m’nbe’rs o f ’ ‘‘MOl ) IA te’tommm s,” peop le’ who hale be’e’mi trt iir ie ’d tim id tire’ e’xpert Il l

the’ use’ oil ’ MUI)lA , should be th on ’ough ly f ’omi l i ar  wi t  Ii t h i s  report . The’ ‘subject
nmtotte’r expe’rts” who work wit ii the’ MOI)I~\ teatii in p lan n im i g t o spe ’cific t r t oi n im ig
t’oun’se’ should m’ead ! lie’ re’por’! to f i i m i l  ian ’ize ’ t he ’mnse ’Ives wit  Ii t lie’ ini fbm ’nn tot ion they
wi l l  ne’e’d to ) supp l y timid w i t h  t h e ’  optiom i s t i va i l t ib l e ’ .

MOl ) lA may he’ use’d to s in n ul ate ’  tori exist im ’i g coun’se’ or title ’ t h t m t  htos tolm’e ’t i d y been
p l a mi m ie ’d im i de’tai I . which re ’qui m ’ e’s d in-e ’ct t n ’t in i s l t o t  ion oil ’ c’oun’so’ fi ’at un’s imito the
MOl)IA format ,  This n’e’port ass is t s  in making  su c’h t i  I r’ t in sl at  mo m by des&’n’ibinig t he’
ge’mie’ra I st m ’u ct em n’e’ ot ’ t h e ’  1_ TI pn’oce’ss of course de’se’ri pt i e in i . It t olso sugge ’st s tilt en’nat ive’
de’script i om m s t h ti t  mt iy letid to ) impn’ove ’d c’oum’se’ ope ’m’t ot i o mi .

An othe ’m ’ use’ of MOl ) IA is to ge ’mm e ’rt mt e t i  i’oun ’so’ de ’signi t ’n’om k m i oi ~s’le’dge’ cit the ’
subjec t mt it te ’r timid t ra imit ’e ’ po~ u It i t ion. This n’e’port is 0) f gn ’e’t mte ’st t iss tsf a m l c ’e’ im i t he’
Ia ! te ’m ’ s i tu t o t  ioimi be’e’touse ’ it hel ps p lt omine ’m’s dem ’iv e ’ t i  cccii I so’ de ’s lgm l f ’n’ cim im basic’ pr im i-
cip le’s.

Kti c’h se’ct i om mi oO ’ the ’ re’por’t is de ’sigmlat e ’d by a coni ib imi tu t iom i of ’le’tter’s timid niunnhe’n’s
in bol d— fS ce ’ fy pe ’  in the ’ m ’ i gh t — ht i mid  m i i t i i ’g in l .  WI ie ’ni t i m e ’  I T I e’t i l l s  him’ a de’i’is mcom , it

disp lay s the ’ de ’sigmiaton’ oil ’ ! lie ’ see’! ien i wh e ’m’e’ t he’ I n a t  ni h g  e ’t t ~’e’ts oil ’ ! f ia t dc ’c ’isioui an’e ’
d ise’usse’d. This at lows t he’ use’r to Ii mid a nie’edt ’d n ’e ’f ’e ’rt ’ni ce t i t le ’r  he ’ has 5! arte ’d
opt ’ rti t i m ig t ho’ 1.11 progr’ to m u - The else ’ m ’ w i I I  Ii ri ol if lie ’ I ~t ii i toe k t’e’p I ho’ n ’ e’po m m ’t ti t t lie’
t e rmina l  ISu’ re ’f ’e’ re’nc’e’,



THE WORKSHEETS

Appem idix A co ) mi t t u i l l s  wom ’kshe’e’ts to hel p ke ’e’p trt ick elf opt i o n s  se’lec’te’d. ‘I’h e’se
will be’ ptortic’ularl y help fu l  in Ia im o g out in i t i a l  de’c’isions , such as the ’ de’scri pt ie ini o ct
c’ocirse’ cemte ’mit anid p lt im i s fo r  course’ mtin iag& ’ m e ’ni t. I ’lanin e ’m ’s c’t imi  t e lso record on the’
worksh e e t s  the ’ sets of ’ aIt e ’rr iat  lye’s they would l ike  to e ’xar nl ine ’ . in t i  few i nlst t lfl c’e’s

he’ UI dome’s riot ke’e’p track of ’ i n fo r m t m t  ion t htit  w i l l  be’ use ’f ’u 1 in nm t ik i rig I t e t e’r
eic ’c’i sidcils: f his infbr n i ia t  ion should be’ re’coirde’d on the ’ workshie ’e’t prcwided .

Pre ’pa ri mi g the ’ workshe’ets is tor i i nit ermne ’d i t it e st o p  bet we’eri re’tod rig th is  re ’port
arid operat imi g the U I . The workshe’e’t s eti ni steve t i ti me ’ at the ’ t e’rm i ni al ;  t hey are
p t ir t i cu l ar l y help fu l  when it is mnore d i f t i cu l t  to give ’ a de ’cisiomi f u l l  c’onside ’ration tot
the ’ terminal  than  tot one’s de’sk, I)ur ’ing later plitise’s of ’ope’rat j u n  of ’ the ’ UI program .
howe’ve’r, it is difficult to keep track of’till ol’ the  r ami l icat  ion s c f ’ tl ie ’ de ’cisions entered
earlier. Since the UI doe’s this  au tomat ica l l y ,  t lie’ i n f Sr m t i t  ion it  displays at the ’
term inal becomes the best worksheet , Therefore ’, onl y  one’ wor kshee ’t is provided for
late ’r sttoge ’s i n -i the ’ progr amii.

OVERVIEW OF THE DECiSION PROCESS

The promcess of ’ course design is described here briefl y. The description uses
se ’v c ’rti l te’rni s whose metoni ings are tailored to MODIA arid are defined in the gbos-
story. Since’ these terms are also used Frequently throughout the report . the reader
should refer to the glossary to foci li tate understandi ng of ’ the discussion here and
i n subst ’qtient se’c’t m o nis.

Result of the Decision Proces s

The end re ’sult of ’ the decision process is a description of ’ how the course is to be
taught .  This de’scription takes the f ’orm showmi iii part tin Fig, 3. The reader should
riot expee’t to ) grasp till of ’ the ’ imp lictotions of ’Fig . 3 u n t i l  he has fanii liarized himself ’
wi th  f l i t ’  r e ’niainder e f ’ the report. Because Fig. 3 imicorportote s miie ms t of ’ the f ’undamen-
tt i l  c’umnc ’e ’pts used in t he’ de ’cisie mn proce’ss. it w i l l  help the retide ’r keep these concepts
and the re ’lationships among them in mind ,  It may be use’f ’ul to remove Fig. 3 and
use’ it tis a bookmark.

‘ro describe ’ the ’ course , t he’ p lam i ncr lists to sequence c c ! ’ ‘‘ obj ective ’s ,” which repre-
se r i f  the ’ course’ cont ent .  lie’ breaks e’toe’h objective in to  omie’ o r  more “subject matter
t y pe’s. wh ich  rt ’fle’ct t lie’ re ’Iat ive d i t l i cu l t v  of th e ’ content , whether it concerns skills
as o m i m l m o s e ’ d  t e d  kno w le ’o lg e e te net  w h i t ’ t h i t ’ r  t l ie ’re i re ’  u i i e i so i a l  n’eqeim ren ie ’nit s fc mr o’e—

i t i r i - c ’~ For t e ’t o c’ i i in g c ’tit’ h type i d st i h J e ’e ’t  ml i t i t t e ’t’. t I le ’ 1 ef t n t i nt e ’ r t~~~It~t i5 m hii ’ cd t ’  me )r c ’
‘‘le ’armiini g e ’ v e ’ ) i f - ~, wh ic h  tire ’ i n i s t r t i e ’ t i c m n i a l  a c t  i i, I t  Ie ’~ t’ce n ’ 0 c c - l u  ~ t o ni c i h m j e ~ ’t i ~ c ’ . t o

e’ t uc ’hi le tu rmmmni g i ’ V e ’ i l t  Iii ’ ; i s s d g n i s  to ‘ ‘!e ’ t i e ’ h i t n i g  t l i e ’ t h c c d ’ ’  by ~ f c c ’ i ’ I  i ’s’ i i t c  t i l e ’ i t i s t m ’ u o ’t io m ial
h iu ir l mt)se’ i -cl’ the ’ I e’t ou’lli nig e’ve ’nif t ‘‘ l c ’t i n ’ t i i t i g  c ’le ’ III t~ ’h mt’ (. t i l e ’ lVt I \ ’  f lu , ’ I t i ’ ~t r e i o ’ t i o ) nl is

str om t ’tu r .’oi to i n i t i d v e ’  an u l  re ’ sçmou i tl  t o m flit’ .sti icle ’ ni ! I ‘‘ te ’ti c’lIltlc t’e m r ’ m ’nt tt  ‘‘ I. t i t l e 1  tin’ h~ ’m’ —

~e c i i  . r  thim ig ! hi t e t d c  c e - s  ! l ie ’ t eae’h imig ) ‘‘ t e ’ t u e ’h i i i i g  ccc ii I ‘‘t . l’’ iiitilly he’ -~f c c ’c ’I t i c ’ s t l i t ’
mi tmn i he ’r of ’ “I ti c l c ’iiI ! h i t i t  e ’au i t ;ik ’ ’ ‘ci te’ le’t n r no tmi g e’ve’ tit tot e m n i e I t ru e’ m i d  tile’ touu i t m em nt c c l

fi lmit ’ ( I i i ’  le’ ti rt i t n ig ‘ve’nil rt’ e1omi res . I Ic ’ i ls cc m ’ . s ignl ’. n’e ’’ cci d e ’ c ’e’ - ’ I c e fIn ’ l e ’ t i r t i i n i g  c ’~ e ’ iits

t t i’ ,Irit c ’ Ic m rs . e ’ Iassr c co iii ~ . miit ’ et iti , or e ’ d l e i i i m n ii e’ m lf t u t u c l c ’~i ’r u I c c ’~ t ile’ t n v t u t l t u l m i l i t v  to mio h c -a-

A , ~~~~~~~~~ ‘— ~~~~~— - —  ~~~- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~~~~~~~~~~~~~~~
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Ict ic ’itY of’ c’tu’hi i ’c ’ s c t i  i’c ’ e ’ . S t ce ’ c ’ t ’, o i g  t h e ’  o o r n ih t ’r  of ’ st tide ’itts e ’rit e’roig the’ e ’oue ’~~’
te nd h ic c~v c> t ’Ic ’n th e y  ‘01c r e- on m t ilc ’te ’s thc’ c ’d cnr ’- c ’ ele ’ -o’rij cti c c ti

TI-ic’ plt oul mie’r nitt y de’~c-n’ibe other fe at  ures of ’ the course not i l lustrated on the
figure ’ , such as point s  at which  major tests are given arid whether  s tudents may be
e ’I i m i n a t e d  f’ron i the course ’ or washed back on the basis of ’ te’st results. lie may a lso
design a course’ t ht ot  teaches dif ferent  course content to di f ferent  types of ’ students
c c r  t h at  teaches the ~ame course content in di f fe rent  ways.

It is ve’ry iniprobab le that  the  p lanner  w i l l  be eni t i r e ’ly  sat isf ied wi th  his first
coui ’se . ’ design , il ’ onv because he w i l l  have been unsure  about the effects of ’ some of’
his decisions and w i l l  have been using the UI and RU M to t ry  them for  size. There-
for e ’ , he’ w i l l  w a n t  to rerun the UI and RUM ,  using in s i g h t s  f rom previous runs.
Throughout the m’eport ar - c suggestions about using the iteration capabi lity to obtain
a more desirable course design,

Steps in the Decision Process

‘l’he’ above description gives a getieral unders tanding of ’ where the decision
process described in - i the rest of’ the report is headed. The steps in that  process do not
f’o l l i iw the  san e sequence as the description because the UI builds the course descrip-
t ion in a log ical order , For example , decisions about the p lacement of tests ( if  there
w i l l  be t estsi precede the specification of ’ teaching method for individual  learning
evei ots. Thus , earl y steps in the  process deal w i t h  general features of ’ the course—
objec’t ii’es, tests. iI ’ and hqw stu~.ents wil l be ca tegorized . In intermediate steps, the
planner fleshes out these features by specif\’ in ig teaching method , further defining
test points. and assigning resources. In the last steps he defines resource character-
istics and completes the ’ description of the learning events by assigning the time and
the number  of ’ s tudents allowed for each, Flow charts of the decision process help
the reader keep track of where he is at each step.

Need for Familiarity with MOD IA Terminology

The MODIA decision process cannot be equated with  other processes for  course
design for two reasons. First , it is the onl y process that  translates course content and
teaching method into quantitative measures of resource use. Second, common teach-
ing terminology is not applicable without  modification because meanings are not
suf f l c i e i i t lv  precise. For example , one course designer might wri te  his criterion
objectives in such a way that  he feels they are equivalent to learning events, but
another might want his criterion objectives to contain several subject matter types
and learning events. In addition , MODIA is a flexible sy ste ’m; it does not lock the
user into a narrow set of’ options. For flexibility there is a price—the system is
complex, For all of’ these reasons, the reader is again urged to refer frequent l y to
Fig, 3. the glossary, and the flow charts as he works through the remainder of the
report.

_  _
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u II . DESCRIBE OBJECTIVES

t h i s  s t ’Ct  c m l  d i sc ’us~~e ’s  e’c c n ls i i i e ’ n’ t m t i e e m o s  pe ’u ’t i n e n l t  to udo ’ n i t  f ’v i n i g  t m n ~ i se ’qu e ’u lc ’i n u g
(d l)je ’ ct i \  i i — . por t ions  cc! t h e  subject n n t i t t e ’ n ’ . A mi obje ct y e ’ mntm ~ i .me ’ a cc- t ic- ca l topic, ti

sp e c i f i c ’ sttite ’mc’mlt of com itenit e .g., the’ iic oiie ’nc ’ltitur ’e for’ pin ts ccl t i  pre s su re  i’ e’g u !tm -
f e e l . t i  c n ’ i te ’ t ’ io t i— i ’ e’li ’n ’e ’i ice oi s t tmte ’ nie ’i i t  ot ti be ’h t i v i on ’ ti l  obj ec t ive ’ . on ’ e v e n a d i v i s i o n  of ’
cccu n ’se’ t ime ’  e .g. ,  i n s t  class per iod . Because MOl ) l , -\ dec o ’ s riot  r e q u i r e ’  t h t i t  tn ’ te imi m mig

c ’onte ’n m t he’ e’xpm ’e’ssc’d m l  t i m l  p a r t i c u l a r ’  W a ,  e ’x .iri ip les of ’ s t t i t e ’n i i en t s  c if ’ c c i c i c ’ c t V i ’ s or’
cceti tc’ nit give’n in - i this sec ti o n ) tim _ c’ pun’p osel y dive ’n ’sc ’ in f on ’nu i t m t .  ~ i ice ’ c ’ d t n l f e ’ m l t  l n t i ~
late’r’  be’ added to th e ’ basic list to mc’et th e’ nec’ds of ’ special stude’nots , the ’  lust  ee l
tu - t i n n u n i g  coen i t e ’nl t  in to not be c-st ah lm she ’d i n f i n a l  fb rnu  u n t i l  d e ’ c I s ! c c n l s  i n  ~e’c’ \ ht iv e’

be’e ’n m i i t io ie .
Th i~ -‘e’ ct io ti t o l s c e  d i scusse s the  tissi gnlme’nlt of ’ subject  nnat te ’n ’  t v l e c ’ s t e e  I r’tm in imn o g

e’o n t e ’ n i t .  F i g u r e ’  4 n’e ’ltm t e ’s t i - ic ’ (ic’e ’isionis discu sse d m i  t h i s  se ct io n to the  cc ~ e’ n’ t i l l  dc ’ c i s i m m m i
ir e I c e’ s—

- DL .11- , ‘ C I~ 
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DESCRIBE RE SOURCES I

DESCRiBE R ESOURC E CONST R AI N TS
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ASSII ,N SECTION StZ E AND TIME

Fig. 4—R e lt ot ion  of ’ decisions de’scrihe’d i n Sec.  II
to ove’ra II dcc is io ni ~i m’e d E C  ‘Ms

12
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lu F:N ’I ’IFY ‘ l ’ l ( , \ IN IN ( ;  OB.J E(” l’I VES l I , A

Si i c e ’  . 1 i ml ; i~m mu’ pu n ’f i mc sc’ c! M( )l )L\ is tci assist  Ut p ltm t n i n ec l i i i ’  e l — c ’  of ’  I e t c  l i i i  mc .
l ’c ’ s c e u i r c e ’s , t n ’ t m m i s l t m t i c c i i  c i! ’ tn ’ t m i n u n i g  c m m n i t e ’ m i t  m n i t e m  t u ’t o i n m m t o g  t i e ’ t i v d t  c c ’ — , m r o i  re ’ — u l f  t u g  m e ’ -

s e e t i l c c ’  ie ’ d l u m n ’ e ’ tm m e ’ t i t s  is ‘ - I ’ it itij on’ i m p o r t a n c e’ . ‘l ’lm us , t i m e ’  c ’u ’ mte ’ ni emnm l e e r  ‘ l c - c - i c i m n g

v, h o t  h e n ’ t i  p t o m ’t ic ’ u f t m m ’  pcmn ’ f  m c m n i  m d c  n i t e n l t  sh i ej u ld  guid e  l c c u i ’~ e ’  p lt m n m n m i n m g  is I h i t i n  t rc : t rm
c , i g l e s c e l i r I  e ’ .~ d d ! /  he ’ I i . ~e ’d! e ’.\’p ilc i l i \  (cc ( c o u l d  1/m i s c , c c e l c ’ c u (

‘t I  c u r l s  s tage ’ ’- u I  p l t m n i n i m u i g .  c - m i s c ’  c c mm i t o ’ m i t  r m i c m y  be ’ ‘ - t i l e d )  Iti S c - E S  c e - t i e ’ r , m l  t e ’r n l s

l e e ’ c ’; e i i s e ’ the’ sp e c,’ In - ” c c !  t he  e, In ’ se- to r e ’ toe - cf u ’ e t i l l - s k nown hlcewe ’ ve ’ n , i f  t he ’ thno’d  — l i f e

i i i  1St) I t e m  dent m! ~- lb  c - c t i s e’~ t i m I d  f e ’ s t s h a s  be ’e ’t i c ’m e r t i p le ’ f i ’ d .  s ce l n e ’ ( g e l I C ’  tu :uv

a l n ’e t m dv be ’ s t a t e d in mon ’e’ d e t a i l  t h a n  w i l l  ic e ’ u s e f u l  in \1(~ l ) I . -\,  lc c’ c’t m Ii’ -e’ l~~l )  r e q u i r e ’ s
I he’ p l c m n u n u e r ’  to equate c ’ c u n ’se con t e n t  fe evti lut it i on of t r a i n e e ’ s’ uc .u . ’ - t e - t ’ C  cc l t h t ml

- c o n t e n t .  Sonic’ itbj t ’c ’ti ’.’es sLi hmje ’e ’f t o se p a r a t e ’  t e st que st l I e n ’ -  may t t i c ’ r e ’ I ’ c be’ eim f !~’m - e’ mi t

o u te ’ cniic ’s o!’ t hc’ san c’ t u ’ t i i n u l e g  t ic ’ t m v i t v .  ss he ’n ’e ’t ms th t ’ c’ e e n i s e ’ c ( u e ’ n ic ’ c ’~ o f ’ i i ; t m n~ a c t i v i t i e s
t h t i t  t ake  ;m pp r’ ee’iable ’ t one t end  eaher ’  t n ’ t m m n i i n g  n ’c ’ s e c u  I C c ’ s mt i v  nie’V e ’t ’ ho’ c ’v t i l u t mt e ’d by
tests. Fe u ’ examp le’. the’ object is- C’s may not im cl tide’ i n i t i a l  act s i t  i t ’ s h-cr orie’mit ini ~ new

J 
tn’toiriees to school and cl t ossm ’o c enn pr ’oce ’dui ’ e’s sic t h a t  an o n’m e .’ n t t m t m e m ~i’sslOil ne ’o ’d s t ee

be added to corn ple’t e’ the cou rse’ pltmn - (‘em ve’,’st’Iv, to n i objc ’ct ire will not guide t lto n-
n i i n g if ’  t r t o ini n ig  n’ e’soU i co’s w i f l  m in t be’ app lied e’xp l m c - i t  Iv scm t ha t  st ud e.’n t s  w i l l  niit t sten ’
i t .  F’or e ’xton n p le’ . se’vc’i ’aI behav iemn ’ ai ceb jo -cf ye ’s nit i~’ be taught  b~- a single t i c t n v i t v  t h t t t
should not be’ subdivided. sue-h as when s tudents  l earn m a ny  features of ’ both the ’
purpose’ and cu p e ’u’a tiOti i d a  piece of ’ equi pn ient du m ’in ig a de ’n iotistr ation. Or’ stud e ’ni ts
may f c ’ t t rmi  t ha t  thei r ’  spec u to l tv  is mf ’ pt.or’ t icular  n u i l i t a r ’v  or economic in port amice ’ an id
may gain a he ’ighf e ’ned appn’e ’ciati on for’ the s- t m l u e  o f t  he’ ski  I Is t hes’ a r e  le ’arnu n ig . But
if ’ t h i s  is exp ect e .’d s imply  ;ms desirable ’ fo l lout  fr ’ e)ni othen’ t r t o i n i m g  ac t iv i t i e s , it s h e c u l d
riot he id en t ifie ’d as an objee’t i se  in - i MODJA . Table ’ I provide ’s t in i f l u s t  t’ t i t  ion l e t  a l i s t
of ’ be ’htov n cn ’ti l  objectives dc’n’ived in ISD. The table ’ also in - ic - I udes t i in i en i i e  cmi ic c e d e ’  — 0
s i m p l i f y  f ’u tuu’ e’ re fer ences  to the’se’ objective ’s; s imi l t on -  c’ecdc’s tm n’ e’ e’t il c ’ t ’c’ e( mu - i  I in’ 1. 1

‘UI sepan ’able t r a i n i n g  act ivi t ies  should be’ dc’sign t m t e ’d to. c c h i e ’ c ’t u s  c’ ~ i t  t h e ’ ‘ I I I  r ’-e ’
is being p l amini ed in gn ’e’t it de ta i l ,  It is probabl y pu ’e feu - m i hl e ’  , m I  the’ c ei l ? ~~c ’I t e e  c u i ~~ioier

too many rather’ than  too few objectives , Be ’fbn’ e empe ’u ’ t u t i n ig I l i e ’  UI . i c c - s e - i  t i l e ’

planner’ should condense ’ t he  l is t  of ’ c- c b,j e ’ct ive ’s t is m u c h  us I m e e s s i l c i c ’  ‘l ’h i ’. w i l l  ‘— m n n i el  if s

he ope’rtot ion of ’ the’ UI, r’e’duce the’ t i inc n’e’qu i r’e’d . ar id m i i i r im n ni  ic the ’  ~c e “ — —  i i i  Itt .~ l e t

ern’or . It w i l l  t m l s e e  decrease the  cost of ’open’ at ion i em i t  he ’ R h , ‘M I~\ , e ‘~~e C c  - d c  ‘ I . e  C m nni pe
on n ie ’cc ’ss mmt’v I t obom’ tot - id discourages i terat ive ope ’r ’at i o mi c c! ’ M( ) l ) l  \ ‘ ‘l’ I ie ’  “ - ‘-I I i t i l i ’  t e e

conuibin e ’ object is-c ’s is after’  subj e’ct matte ’m ’ types h t m s  e ’  i m e ’ o ’ n i  m~ s i c t i e ’ e h  t o  I Iie’nii

For’ p re l iminar y  plann ing ,  where on l y  the  gene ’n’ ti l  c e l u i t m ’ n i t  c i  t l it ’ e ” ’ i ’ — ’ -  I —

km i own . tomp ie’s e’an he sttt ted in ter nu is t htot eui e ’imm iipass se’s  e ’ t , m  I I I ce ’ .- e e l  , c m i  ni i n t c
to c f m v m t i e ’ s . l l anti c ’n ’s e’au account f e - cr v t o r i t m f  min i s  i m u r e ’ s . i l r ’ c ’  I l — c ’  i n n p h it ’d fm~ Ic e —c ’

d i f f e ren t  t i c f m v m f i e s  hr toss i g nung  d i fk ’n’ eu it  s u b j e c t  t i i t m f t e ’ n ’ I S ’ ’ ’ ’ ’ -  t o  f lit’ ‘ ‘ ( ‘iC ’- . . c ’- c i . ’

se’n’ihe ’d i n - i l I .( ’ .~i .

I c e - p e n  cc ’ - I i i  ee l lI ce’ Si r I”c c r c c ’  , I u e T ; i . S c e l . I I I
f e e  r e ’  I I I ( l l e u c d i U  c e t e t c’ c ’lce e” . ,e , , I C r -  ti . ‘ ‘rt t mcc c m t l l , e i l l l c l ’ - l e l c ’ c ! v m n t c  u - e e l

— l l c r l  I ’ — . l I e- — ,, i t ce ’e t ccc 5’’ I X  S

- -. --~~~~~~~~~~~ , .- ‘ . ‘-- --- . ~~~~~~—- ~~~~~~~~~~ - ,  ~~~~~~~~~~~~~~~~~~~~~~~
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Table 1

KXA MI’ l ,E ( cF A LIST OF BEHAVIO RAl, OB,JE(”n ’IvI: s

Sn a t , ’ n m c c ’ c m d  c c i  C ) t e j&’ e’ i  c c’, ’  C

c e - c c  , c I , . 5t c i  . e i c i m lc e’ , c b i e ’  d c ’ s d  e ’ o l e m c p c l u e ’ d m i , -l ’E;s t ’l- :Ql ’ i
Oc t e t  c - Ic i i t e ’  b eet -i  i e ee  cv i i i  mh e-  ec u mm l c flme ’ t m

2 , C ’, i ~~,’ et a l e . ’,u c c i  i c - s i  c ’ ( l t d i dn i i e - c t i , —~e ’ I , ’ , ’ i  l i c e ’  ‘l ’ES ’i ’EQP2
I ,‘s i e ’ e l u l p f l l c ’ e d i  I h a t  is m u m e m c i u i c m m e ’ e J  i c ~

c c / et d i e t c _ c  ~i cc l  e ’ r e d l c ’ c  I c u e  m e ’  t d c a i c c  i u c i u t , c e m u ’ e ’

:1. e m vc ’ mc  a l i s i ee L m a l i ’ c m t c c i i e c c c s  c c e c d c e o c e c c  i c e  i E S  I i -Q }’ .t
- 

I vt e r i c e t m s  pe e ’c-c’s c c i  t e s t  i d l e  c l e m e nt , e c i u e i e ’ h
t he ’  m a m i i ’c m tc c .’ i i e e n  i c e  t i e , ’  e l e i e l - c c p r c u c l c .  l e e - c . ,-
c c i  l c ’ , , i e ’que l e e i i e ’n i .

-I , ( h v e ’ c c  ‘tO l i l t  l - 2 t J h t N ’ e - 2  sc’ I c e - I  l i m e ’  l e c i r u c e e s e ’  t ’ t i N . e( ’ i I . \ l t  I
c r m c i  t e ’ c ’he ice ’ , c l  c’ I c t e r _ c c i c ’ n I s i  I c ’ c c i ’ c ’ ae ’ i t  ccc i , , ,

u n c i  cn i hc ’ SN t O N  I,

a s ( ’ h c ’ ! d l _ c d j e ’  c i i u e m i r u e e i i  c c i ’ l i c e ’  m e w e d ’ iitN se iil ~~1 i
c l c s i m ’ i i d e m i , c i n  , in e l e ’ , e c c u , ’ c e l  e - c r e ’ e m c t — , t r a c t ’ u t t e ’
~\ ( ‘  E h r e e c c m i h  i h e ’  c c c i i ,

• c I , t ~~~ 10 : i t m t . m ’ 2 t ’ m e N : e :i cu , p c - r ! c c r m i i  r e c e i d i c e e ” , sm - :muvm eot “I’ I
1 , 1 te nd 1 .2 ,

7 , (O c c ’ , c  te s e - h c ’ m u e i c e ’  e b e .cp t c’am c c i  t i d e ’  e ’ u d i c i d i e ’ l  t ’ I I N  ,5i ‘ f i i ’ \ t 2
d ew e d ’ sitp p i v ,  se l e c t t O t ’  c cItt I d o l  v e eli; emi e ’s ,

5 , ( i i c ’ c’fl - c se ’ i t e - n m u c i i e ’  c i e , c ~~l , c r c e . ,ec cu c lv te’ l i c e -  t ’lt\iS d ‘I iI’ \t. t
i ’ - li .  7/ I  l t N . ’ t r , c t c s n t i i  te l’ ,

i ,ecc ’ l e ,c se’im c ’nh eil c - ei c. cUr, e zlc , , c i ~t , I v , c ’  l i c e ’  l, ’ l t N ’ s to ’ i l i ’ ~ e t  I
C. ’ - I l e d  7 C - f t N .Ie i r , c  d l s n u e l i  c e ’ cc c O t  ‘c c i  i t  ccci -

l i i , ( i c v e ’ l t  , -,c ’ ile ’ dli ,c Ije’ eic t e ii ru c lO . e c c u e l \ / e ’  d I m e ’  t ’ i t N ’ .’, Sd ’ I i l ’ ~ , t e
\I 0 - 17 ‘I ’ l l  N - I t  m c e c i e m i u c l e i r .

I i . I_ s m o g  l e d  I t O  I - g t ’ i t N T e ; ie ;  t en d  s m e i c j c l e ’ c t i e ’ t i t , c l  sm ’ ; o v l i e n ’ ’t ’ c. I
i d i i i e e ’ n e m i m e e n , I ce ’ r t ’c d c ’m 5 d ’ l \  c e ’ i c u i  re e d l t i e c c ’  2 . 1

12 . t ’~~~~ ‘mo :I t m t .l 2t ’ tl\ ‘ e m c l  s t m p p le ’ e t c e ’ c t d , c I  S E I I \ ’ I i ( ) l i .1, 2
icd ’e ermtc t dec o , Ie c’I’i ‘ m i n t  s e ’ r c  c c ’ ,  I t L i  r c c m m i  c c c ’  2 , 1.1.

I I . I seng ‘1( 1 l il t I 21 IINe . :le; pe ’ni eern ei se’I ’cc c ’i net  SEII \ ’ i t d . m I ’ l 1 . I
‘ c e c i l  Ice ’  2.-I

I I . t sc cg ‘1( 1 : u i o  u 21 ’ l c ’ N ’  C e ,  I c e ’ I ’ i c c r d c  s d ’ r c c e ’ l I c U  s~:n t \ ’ i n i t ’  ‘ 1.1,
red o t i e d , ’  2 , 7.

t u e . 5’, c i h e c o m i  re’ i ’c ’ r e ’ecc e’  l e e  t i c e ’  ‘ I ’ e ’ e - . i c i j e’al U c ’ c ie ’ r , l ’i tS i l i ’mtiN I
s c O t t l O t .  e ’ c g h t  I \~ ce ’s c c i  d ’e ’ ’ , e c d i l ’ d ’i ’ e - cc , c t c ’ c ’ c , c i  -
i e e c m c c e !  e e l  m i t e ’  ‘l’ e ’ e ’ i c n c e ’ ,el  O r d e r , e l e c t  e t c H  Ice’
c i s c - e l  in  t c’eeccbel , ’slie c c i ,  f l u .

i i , , d i v e - c c  t e I r c c c m t c l c ’ s h c e e c t c c t g  ., e i c i , i i i , , I ,  ‘ c -  e e l  I ies iu n ’IIIN - !
t i - c e —  i c u d s e c ’  I i e’ , e s c i I’ e ’ t t e ’ d c  d I i  d i e - i l  e t c ’ s  l i e
cv i ,  md c i i c e ’ — , t i e e e ’ . ,  I ,  - t i c , ’  ce , d i  m m cc i i c e d e d .

I T . ( c c c ’  uc I l \  l e e e i l d e ’ l l e - u u i  t c ’ , e i c i c i e - , , i d c c c l  l I e d  i lO5 ~ I I ’ I i i \  I
s c t c i e t c e e c c , l I , ’ - . e / I , , l i e ’  t i c , -
s ic  me e e c  c e u t cc ’ l l d i ’ I  j i i e ’  I i c t e  I cc , , ,  t i c  I I , e e . ~ I ’  - d i c e ’
ti-c c i i  ci d e e d ,  c c c .

I s , I’ , , ,  c e d e - c l  c c , i i c  ccc  e e c  I c e -  d e c ,  S ’S i i i ’ S ,~’ c c c  1 1( 5111 Il ~ , ,
s i t e  I c s i t l d . ,  i c e  ‘ cc , se c i  l i e ’  d c c c i  C . ’ ~~~~ I ~e - I , ‘ e i , - e i

c - c e c i l  l i d i e l  d c e e d s  c c s c c c g  —c — ‘ i c - e ec .—, l r c c m c i c l c - ’ —i c e , e e i  d cii
l e e

i ’ m , t i c -c-cc  . 5 1 S t  . . e  .‘~~, c c i e ’ c i d i l ~ t i c  e -  I c - s j l e e  i e s i  i i  I c ’ I t i ’ , i
l et l e d  c e ’ s ’ ’  I c l - c~c e d e  d ‘ cc  e l i d e ’  I s  c d i  ce  I
cs  t I i e ’ \  11 11 . 1 ,  c c  l i e c , l t i  e ’ i c e ’ e ’ie ,

i c c ’ -  I I  SI ’  51 , . ,  5 , c e i e ’ e c d c l ~ i i i .  i c c , ’  l i c e - . I I I i  i i ’ ,
c c i  I i e , _ ’ d ~ I , ‘ t c e ’ e - i m

2 i . .11 c c_i t e e  .1111 1 l I ON ,, II  ..‘ i , , l  l i c , ’ —, i s  “ “ — i t .
I l e e  e e c . i . c l i  t i ’ S

— -  --



DE ’I ’F :I (MINF: TUE SF~ t -~:N ’E IN %% ‘UI (’ H OB .JF X ’TI VE S %% ‘ILI. J I B
BE ‘l’AU( U’I ’ t

.\ ce e t l i ’ sc ’ p l t m n i t i i ’ r  c ’ s f t m h l m s h i e ’ s  a ~i’c~Ue ’ i o cc’ r I \% hiic ’il time’ se’pti t’tmte ’ d e n i s e -  i e il l e ’c’ t u se’s .

m e t ’  t c c f m i c ’s . s c i l l  i ce ’ t t m u g l i t  f e c  i l i s t .i i’ e’ t h a t  t i ’t i i t i c ’ i ’ s  t i n e ’  p r o p e r l y  pr ’e’pt m n ’ e’d fin ’  u n t s l r ’ u c t i c , n I ,
t e e  s u t ip l u t V  ke’c’p ii ig ti - tie -k i i t ’ s f u i i c ’ n t  I r l e c r e ’ s— ’ . arid Ic c t ,m tm ke i t  e ’ ; m s l o ’ n ’  to i n s u r e ’  t h m :i t

I n ’t m i n i u i g  n’ e ’ s dc e , i t ’ c’c’s t n - c’  is i m l t m i - c I c ’  sv h i c ’u i  ni e ’c ’e i e ’d ,  ‘l ’he ’i ’e’ a t e ’  f ’e’sv b l t i m ’ d — t m i l e i — f lst  r -u l c ’s t i - c r ’
c’’ t mhiI i s h i m i g  s c o ~ti e ’ I ic ’e’ , t i l t h e e m i g h i  t h e ’  i-f r ue-I un’ of the’ subj ect i t l t i t t e ’ i ’  t i i t m v  ( i i c ’ t t l t ( ’  t h t i t
si m i l e ’  cd h le’c’t Vi ’ s sh e mu lc . i  ice ’ ln t ms l e ’ i ’ e’d he ’for ’e ’ c t h e m ’ s ,  e’s p e m ’ u t i l l v  whe’n t he  Itmte ’r cmb j e ’ c’-
t m s c ’ s  n o t m k e  Usc’ e e l  ~k u l l s  en ’ kn uea ’ , ’ Ie ’e lge ’  n isl c c i i  c’t or ’Iie ’r’ .

1’;ve’mi i n su ch  h i g h l y  s tm’u m ,’tuu ’ e’d subj ects  is n i i t i t i i o ’ i i i m t m c s , s u h ) fe ’c’ t n l l t i f t e ’n’  d c c c ’’ - not
c’i c i i i m l e t e ’ I v  d i c t a t e ’  so ’que’ nl c ’e’ , t m n i C i  eu the ’r ’  f i m c l c c t ’ s shc - c u l d  Ime ’ c’ i enis i don ’o’d: ti-ic’ de’g n ’ e’e’ cot ’

di !Iic ’u l tv  s t u de n ts  ~‘i !l h t m ve  in - i nn t u s t e ’m’ in g  etu ch e - c bje ’ c’t m v e ’ , t i l t ’  c ’ c i u t i n i u m t v  of ’  sci i )j e’c’t
nI t mt le ’ n’ , t he ’ ne ’o’d to in i su i ’ c’ I ’ m ’ I e u I l  iO ni  of e m i t  ic tml subj ec t n n t m t l c ’ I ’ , t i - i c ’  nle’e’d to sI m n u u l t i t e ’
I r’ tmi n ie ’ e ’  tn tc ’ n’ e ’st , m c i  the ’ e ’ fI ’ee’ts o f sc’c (ue ’n ce’ On c’d d U i ’ sc’ t n t m n t u g e ’ i l i e ’n t  - ‘l’hc p l z m nimie ’ m’
m ust I m t i l t u n c ’e’ t he ’s&’ c’tm ns i de ’ n ’t i t  i ons , son-ic’ of ’ cvh ic’ h mti ’, c o n f l i c t  w i t h  other’s , ted  pro-

duc ’e’ a svell- se ’c iu eiic ’e ’ci cours e ’ . MOl ) l t\  c m i  assist in - i t h i s  process by de ’mr uo n st r t i t i t i g
t he ’ e f h ’e’c’ts of ’ Ci i f l ’e’re ’n it se ’ehUe ’nice s oh st udenit !hiest’ t u nid  ic ’s ’ en rce’ use’,

Sequence Required by Subject Matter l I ,B , 1

‘I’he ’ f i r s t  s tep is to id e ’m i t i f ’s- seque’ne’e ’s i’t’qeiire’d hr th e ’ suhje’ct mtmt ter’. Suhje’c’t

u i iat t c r  htm s a m ccl ui n’ e’d sc’q ue’nce’ i f ’  to t n’a i ne’e’ un ust he’ t augh t  c- ct her sk i l l s  or know le’dge’
i) e ’fom’ e’ he ’ cal -i niiastei’ a part ic ’u lt er objective ’ . F’or c ’xani l pIe , to add miuni b o ’n ’s on a
ca lcu la to r , i-ic ’ nu icis t know hosv to e ’niter t h e m  arid how to m’e ’t od the  disp lay . I Iowe’s-e’r .
sonic’ ct u ut  ions i n t i - i c de t ermina t i o t i  of ’ ncee’.ssar’\ ’ pn ’ei’equus ite ’s should be’ emh se ’rve ’d ,
Almost uio s u b j e c t s  e’xce’pt mat hem ii atic s and log-ic tome so h i g h l y  st ruc tum ’e ’d thtot  the ’
h u l k  u c t the ’  obje ’e’tuve ’s have a n ’equin ’ed om’der , Secom id, ma n y, if ’  not most , sk i l l s  or
k 1mw le’dge’ u .ssni nu m’d to be’ req u i r’ed be ’fbr e a pa rt icul an’ object ire’ cti n he.’ nitost ered tire ’
riot , Kve ’mi in ma themat ics , it is u s u a l l y  tie ’c ’ e ss m n ’v to vc ’n ’il ’v e ’m ui pim’icallv whe ’th er
sele’cted s~: i l l s  or knowledge ’ r mm m , s l  pn’e’cede’ a given objective ’ . Moreover , there m m v  be’
se ’v e ’m - tml  equa l l y  good ss’tms’ s to seque ’mie ’e pn ’e’n’ equisite obj e’c’t ire’s.

It i5 be~st to begin w i t h  t i deta iled t in i u i l vs i s  of ’the  most e’onnp le ’x knowledge ’ or sk i l l
uso’e.i in the ’ task to de ’term it - ic ’ wht i t  t lie’ s tud e ’ni t  h i ~ ted k n ow touid be’ tob lc ’ to do te .i
t i n n I e r i t , ’ 11 n ’e ’r e ’qu i s i t e obj ec :ivo ’s c’toni deal w i t h  s k i l l s  as wel t  as w i t h  knowledg e ’,
Ft m m . o ’xt u mu i-c he ’ , he ’ f t  mu - c ’ a tu’ t m in - i cc’ ca mi me ’t isu m’e t he’ in -is ide ’ di a il’m e ’t e’ r of ’ to suiia II cv  Ii  nd n’ me~t i
pt mn -I l i t ’  nn nsf know how to ad jus t  to rid n’e~i tl t m iii icr - cm niie ’t e’ u -

(‘c lo l mii o n —c ’ l c ’n ne ’n t  ob~c’ct is- c’s ’’ tire ’ I hiose ’ t h it i t tc ’achu s k i l l s  emr k n ow Ie ’dge t h t i t  t ine ’
c i mm mi  pt cni e ’n l t s  cmf ’  se’ s’e ’r ’tm I emhj e e ’t ive ’s. It n iiake ’s se ’n isc ’  to  teach -i c’m un i  m i io ni-el euiie’m’i t mhj e’ e ’-
I se ’s e ’ t m r ’ I V  in - i  the ’ course ’ . It is tm tii isttike ’, iiowe’ve ’r ’ , to t e ’t ic ’ii to l l  o f ’ t i - ic r - i - i  i n - i  a gn’oup.
i c c - c - i d i ’ .e ’ I i  i s  tlitiy dtm nii t ige I ra inuee’  n -ic -ct u v t i t  n u e n ,  m s is d t s c ’t i i - ’sc ’ul later’  u ni de ’m ’ , S ! u n u u i l u ( ’
i d e g  / F d u l d m e ’ e ’ !p uic ’ i ’ c’s 1, 5 c c ’ Il.B,.l.

St ih i e ’ i ’ n i i t m t t o ’u ’  e’ti n t i h i I O ’t i ~’ 1(1 unr m ecmsc ’ a d i f l ’en’ e’ n it  seque ’ml ce f ’u ’oc t ii w i i tot  has ii e ’c ’n i
c i is c ’ i t — ’i— e ’d whe’mi tu f t m s k or s k i l l  c ’m c t i s i ~ f s m e t  a s e ’ q o d ’ n l I ’c ’  cc l  ste ms , o ’ t m c ’h ee l ’ whomse omuf p u t s
is i n p u t  l e e r  t i n ’  u l t ’ x t  s l e d . R e mui em ve—inspec ’t— m ’e’p~i m m ’ —u ’e’p l t m c ’ c ’ I nks . t i mu’ e ’ x t i m i i p le ’ , a ls ~avs
ce , nif tm mni s c m t t t c ’  se ’c c m c ’ n m c ’e’s of ’ t h i s  I v p c ’ J I  mmmv he ni t ul ur’t ul lim tcti e ’hi sue’hu se’m iuo ’mle’es in - i

c f  t i c  , ‘ , c e d l , ’ e ’ I I t . l i d — c  I i — — ~ ’, i  I d l e ’  ‘ c e ’ ’ , . e , c u t  i c e i c e  e e l _ c — e ’ c ’ - I ’  e e eTe ~ c c c  7s s’e

l i e ’ ’-, !’ c i i  t r i O i l ,  I i c e d  t i e , ’  I . e ’ I  \ c e c i l c s i s  C e e l e i d d d e ’  ‘ ‘ I  t I c , ’  \ I I  i- e e l , , ’  ! i C i d d I I I ~c - e ’  I f . ’ e
!m,’sl ’,ee ’e s e e /  / I I s l e I , , ’ ( t , d t t c t l  .“, , ‘. l c ’ ’ , I  c e ’ l , - ~~ e ’ e i  t e ,  e ’ . e l j e e - I  ; e t c c t  m c d l  I c e d  i c c - e l i ’ . , I e — ’- e e i

______ — -‘—~~~—



I i ;

t he ’ e t h e l ’  i i i  s’ lim e - hi tin’s’ ss’emuld ced e -t i n’ ( cml  the’ Jee i) , hu l i — e e t u i e ’  c ’ s ’ i d c ’ t u c ’o’ m n i e i i c ’t i t e ’s t h t m t  I i i , —

noe l he el i .— tu cet d I S C  i s f l i t ’  n i cest o l e - c t  ly e : se -c’ th e  oh sc ’ t i s s i c e n  u n u d e ’ n ’ S l u r u i c , / t u t  I t i C

item u dI c e ’  I c ,  ( m l

I t .H , 2 I ) i f t ie ’u t t ~
\ m ’ \ t ,  t m t ’ r i m i l g c ’  ee i c j i ’ c ’t i’t ’ e’ ’- ill i u m ’ ci e ’ m ’ cu t  mi l c ’r e ’ m ’ - l i l g  dilhi c ’c i ltv, Sui -cje ’c’t n n t u l t c ’ n ’  ol i f i c ’, m i

t s  ( i c ’ i ) e ’ t t t i s  e c t u  t i - ic ’  c ’ l i tm n ’ t mc ’l c ’m’ i s t  cs of ’ t i l e ’  s t u d e n t  is we ’ll  as on the’ s u i d ( e-c ’t m ind O r

it ~ e ’I I.  l ’ t’ e d h m m h i l s  t i n ’  t i i e i ~ t i i l h m i e d ’ t t u u l t  s t u d e n t  c ’h i t t n ’tmc ’ t e ’ r ’ms t i c ’ ti l l e c ’ t i t i t I  ( i i f l i c ’ u l t \  i— l i t —
m e r i t s  ss i t  h ti - i c’ s l i i ) j e ’ c’t n u u t m t l e ’ m ’ , ‘I’hc’ n ’e li - c r’ e’ _ p l t m n u i u e ’ t ’ s  should l ec ’ m u  i n c  i - cf  t i m e ’

i l c i l e t i c —  ‘ ‘ I  -t  u o i & ’ t t t s  s i t t i l l i i ’  tee t h i m s c’ who ss’i l l  t ake ’ the’ c ’eeur ’su’ . ms wo ’ll ti- cml t h e  “ i i i c i e - , ’ t

unt il lc’ i , J- ’t otitilit mr i t I m u ’gc ’~ v ci e’pe’nidi- cmi the’ I m ucg u m ge’ usc’ci ui - i tin’ tc’chnu c ml - c c i i i  I t s
d te chmii ct il ssc mm ’ois , cII r m si’i - . tu tid t m t ’c~emi i tend w i itm te’ver l- c tmrti ll e l s there’ tire’ tnt e ’ Vc ’r \ei m\

life’ fec t h e ’  e ’ e l d , i m l d n n c ’ i ( t . l d i ’ i t t c ’ iP k’5, t i m i d t cm - e - ce ’c ’ d um’es used i i i  ti - ic’ spc’c’mtmlts . h ’ ’ I n  c ’x t miit t ulo ’ .

t i l e ’ — !  — I  udc’t ts inc t imuuttl i , i r sc i t h  I lie procedure’s iii I u n n i u g  to  c’e cl c uu’ t c’ l e ’s ’m i- , mecti ‘-c t  m i~ 1

l i e ’ t ’ , ’ i c  l i d ’  \ c m l u  ci qui ck l y 2 t ’ m s h I h - ic ’ pn’ in u ’i l - c l e ’s m m m i i  j)t ’eu c ’c’duu ’c’s fi mu ’ t i n  i m i i ~ to ra ci t im’
1 n i l  is i t I s  bet I c - I  toe te’t m c ’hi I h e l d - c t eV e ’s  u s i n g  ft muu u ml m ar wierds m od u ni v c u lc i t i c  t o ni  i l u t i r

a 
t ’e t e i i l t t l c ’ u i l , m r i t i c d e l d ’ s , t m n i d  ut’ eee ’c ’o iu n ’c’s ime ’ l e ere ’  thmmse’ th t mt n- e’m 1 u mt ’ c ’ sj cc ’c m ilitc’d I c ’ r t u l — cur

u t i f i o u n m i l  i c r  c - e ( u i I n I I  ‘ l i t . U e m i m c ’c ’ p t s  , m i  d c i  c t ,  m c ’ i ’ m i I l

, \ i i e d t  l i e - n ’ c’t’u c’it ul c’h t m n ’ t e c i c ’ I  HI  I I ’ is  Iho’ le’ve ’l of l m n ’d m f u c ’i e ’n c \  i n  i e m ’ - m c ’ skills tha t the’

— I i l e I c ’ e ’t nu c l tc ’r n ’e ’ e ( l l l l d ” — iHy ‘ m m _ i c ’ s k I l l s ” i ’-  i i m ’ , m i i t  t h e ’ - , ’  skills t h a t  thoc’ ms’ e ’ u’ t gm ’
st u d e n t  c e c p u i h t m t m c m n t  — e ’ \ p c ’ , ’ t e ’ m l  f i t  pe e m m c ii is the’ t oim i lm tv t e e  s 1 c e ’ i L  tim i d Imst e ’n l ,

w r u f e ’  m u d  l’ C ’ , l l l .  e’ t ufculc tc - , c’ ccmu t i ’mc l mmni e ’ \ e ’ e ’ d i t ( ’  }e , e m l c  i i l d c v e ’ t i i e ’ i i t — , ‘-e l i — c ’ s t m n l u l m .  use ’
c e e t l u t l i c e n  I e e e , 1 ’ - , m imi i t u l c ’ l ’ tm c l  sc ith c d t h e ’ I ’ s e .\n e m i c j e - e t  C c ’  t h at  n ’o ’ m l I l i I e ” — u i i u c e i t m f  p ncfi-
d i e - n i m s in ,~ le e — i , - i-k i l l  w i l l  I c e  - 1 1 1 , 1 1 1 -  ( i i i , ,  n i t  t h u n  , , u c e ’  t li ii m i c e ’ - I l e i t , c i t  her l i i i  Ogs  he’itig

e’q u t m l .  .\ l i t i t i l i t u n ’ I ’ ’l . t i t i d lo ’  t —  t i l e ’  t ’e ’ e l u d  i c ‘ n t m e ’ n i t  I h o t  t lie ’ ‘-1 ue ie ’ n i t  feu l  i c t t ~’ in l s tn’ uc ,’! i c - c r - is
g ivc ’ nu  n i a ‘l ’ cc ’ h u i i e ’~i l I ) c m i i - r .  sc l m i e ’ i d  i — 1 ,10 11 Ss r i t I e ’ u i  c u t  c’ mut i u p l e - \  t c ’ c ’ h m i u e ,’ t i l  tc n’ g e c i i

o ; c ’ t i e ’ n - m I I s  — m c  ~~ t i c  c’cc ,n c e l c ’s — e d m i c ’ m ’t n i t I c - I  i .— n u l c d i ’ t ’  u h i ! l i c ’ u t  t ee  l e ’ m n ’ n i  I i-ian sm n u—

jm lo ’ si l i l j e ’ c I  l n m m l t e ’ n ’  ( ‘ e e t l l e l c ’ \  — i t l e i e ’ , t  tu o ml t ci ’ r e qu I te’’- t h e ’  s t i l e i c ’ n i l  t e e  m ii m st o ’n’ such
II Ii- t m— I ’l l Ic ’ l i — I  l i d .  e t c  I c , ,  ‘ i n  ‘ ‘ c i  s i I I  - dull1 pal O ’u ’no r e s I n _I l i t  d l i .  SC h u h  n’ o’c( u iu ’ e’ the ’

in u te ’ g r tmf  tee n!  m f ’ s c ’ v c ’ r , m l  — I d e ‘-kills . c e l l  ‘ i t  i o t i s ,  cur L t i e e c s  I e ’ c i ge ’ . S e t t e e -  ml t he ’  ( l u f l & ’ u ’ c’rlcec-
bet  w e ’e’ n l  s i u i i p h’ t i mid  e ’e d i t i  I t c ’ ~ i c t ’ l i .  5 l I t ’ -  i i’ d ’  e ( d ’ s, C i  i ce  ‘ m l  i t t  t i le’ !!ei ,im/!c m eee/ ,’ tier / ) e ’ .’e d g h c e  ‘I ’M

ee l  i n s t c ’ u m c f d c c , m i m /  S ,~~~i ,  l l l ~ 
- Ke ’ e ’j c  mu u ti u n ic i . Ii cc c’ s c’r , I h u t  c ’m c n o i c l e ’ x  e c l c l e ’ e ’I So ’s I Fiat  li es e ’

r n t m ni  fiit ru i lu a u ’ is d c ’ e ’t s t int I c e  - e’ i ’- i m ‘ I  t i c  I l i u m — f e  ‘r I h m nu ‘— e c t u i c ’  ‘~Oli l uIm ‘ du b R’e’t IC e s  I h tm l  I i t m v c ’
te’s c la In i l it m u’ ms mc ’ m ’t

01 h en’ ‘—u i i c ( c ’ c ’t m a l l e t’ ‘ ( n i l  i t , ’ , i — l u ’ ’- I h i t  c ’cc n l l  t - dcti te ’ t m c  ui ttti c - i m l t v c ull ec f lo’ mi be’

t m l f c ’ v u t m t c’ di  by e’nn’ e ’ f ’u l  e j u ’ s e ’ h c d cn i lo ’ n ml  e e l  ‘ i l — i  m u l c t  i ee u i mI ,m, - t V I I  me ’ s Feet ’ c ’~~m n i i ; i l e ’ . t a s k s  t h t i t

I i k e ’  m lec itg 1111cc’ l et c c  t n  c l e ’ t  e - c u b  see nle c’ t untie’s h e ’ i mm ’ c m k e ’ n u I t i l e d  5 u h - d  e i m i c ’ c ’I Ve t— t html lt ’tm d

fec t I - i t ’  n I t  im ul il c ’ g e e m I  , den ’ F t i g h l v  m i m s t  r e e l  I I I  g m - u e  - r u m  I ‘ - u i d ( c ’c ’ I I t t  m l  Ic - u c ’ t u mi In’ nutido’ u iltm u’ &’

conii cu’ o ’h en i s ih lo ’  ef ml  i— i l i m i ’ — t l t i l e d icr l ’ e I l l e ’ I ’ c ’ t d ’  e ’ x t m t t m ; u l e ’ s  ( ) t hu ’t ’  su gg e s t  ech o. ti ) m’ h i t c o ’
( l u n g  “- d l m ’ I m  cn’c chh ’miis t it ’( ’  g u s c ’ n o  i l l  t he  n- e ’t ’e ’ n’ e tic _ c ’ m m ” t  c i t e d ,

- . i I .B , 3 Enhance Con t i nu i ty

II i t -  c ge c c c i  i d l e d Ice LI r I  m l g  I I c e g e ’ t  l ie n ’ e e i d ( e ’ c ’I ‘c d  ‘“ d e t i l tmi i _ i  w i t  Ft t lie’ s d u d e e ’  ge ’n oe r m I

‘cl cur ’ l c e m i o ’ ‘I ’ s vee  n _ c ’ ’ m s e c t m —  c m u ’  I cc I i t - s I — I  i i i  n e ’ m t u  I c  mn ’e ’e ng lc ’ u n ’t i in c  t u m i d  fcc I c c - uhf t i l e ’

b e ,  I , T 1 I i I I C I  e e l  t i l e ’ S I c  I . ‘ ‘ ‘ , , ‘  l ’ ~, I ’ . \ e , l  I S
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g c ’ n i c ’ t ’; u I  l t d  n e u m i  m i t c h  c i e s e ’ u ’ i n u i m t m t u t  e c u ,  I ’ t m c ’h cc l t bi e ’se ’  sv i l  I lee’ i Ilu s l r u tte d  Iu u ’ue ’ fl v hs’ exmin —

e ’ .

II  a I n’ t m l l i e ’ e ’  m i— I  l i - t i  n h  a g I e ’ a t  ( l e ’t ul of ’ u n i  i’o ’ l t m te ’d m n t u t t ’ n ’ i t u l  bet we’e’nl t i- ic ’ t m oe. ’ he
e-: m r l m ’ -  l i m e ’  n i c c i u i c ’ n i c - l u u t u n ’ e’ f u r’ to pam’ t i c u l t in ’  pic ’e’e’ uf ’ e ’qui p nime’mit t umi ci th e ’ tu l le’  lo t ’ n i l ust

m i s c ’  t i l e ’  ‘l ’ e ’c_ ’ i t t i i c ’ u u l  On ’dc ’n’ ‘l ’ ( ) I t i c  gem I h i t ’c m u gh ti - ic ’ c ’hi c ’c ’k ou i l pm ’ oc’e ’dun ’ e’ m m m n ’ ‘c’c’hate ’’c’c ’r’ is
the ’  I i u ’ sI i.i ~’k li e’ pt ’n ’fimn ’miis ecn o t i - ic ’  e.’qu ipn n e n i t  e , lie ’ i n i av  c c c l i  htm s’e f in’ g’ottc ’no the ’ t cppr ’o—
l d n ’ u t m t u ’  i c c c u u i c ’ n c ’ l t i t  u t - c’ ccl’ ge-I  it  nnix c’ei u p  wi t  h cct b ic ’n ’ n i cm ie .’ilc - I t m t u r ’ c’ l e ’ tmr ’ ne’d imi ti -ic’
m n o t e ’ r i n n l ,  I l , e ’ c ’ c  c -s  e r , i l tus ’u ng  t ic  else ’ ti - i c ’ m ic emne . ’ n c l t i t u m - e  in m ’e ’tm di ul g th e ’ ‘l’O innmediatc ’lv
t ml t c ’ m ’  he. ’ lut e ’ lc ’ t om’ mu e ’ d I t  r ’e ’ i n i f i u r ’ c’c’s h i s  I c ’ t u r’ r l i r lg  by g m s u l u g  h i m  a c’ht inic ’c’ to ut-c ’ it  and
~m s re ’pc ’tot i ng it at th ie ’ i - tm nc ’ t ime ,  Tb us , p n’ e’n’e ’qu is i tc ’  objec t is-c’s she -cold he’ t a u g h t
mnlme ’ d i tu te ’ l v  ho ’lin’c ’ oh je ’ct is - c’s for’ w h i c h  they  tin _ c’ pr’c’n’e qu i s i t e ’s  or as c ’ Iees e ’  tee the ’m
us t e m m s s i i e l e ’  :~p i JIv  t i l l s  rule . ’  onci ’ c -  to bo ntu tide ’ pr’e ’r’ e—q uns it e s 1cm avoid l i n i I te ’c ’ d’s ,’ - t i t ’ V

r e g i m h t v  in - i sc ’ c l uc ’nl c ’mnlg .
( m - m m u p i n g  t ogc ’t h e ’m’ m i h i e ’~ ’I u s c ’ s ( l i ’ t i l t n i g  s ’c ’ith s i t i i i l t m r  subjo ’ct mt u t t er ’  can  l~ic ’ i l i ta tc ’

g e ’ tu c ’ t ’ t i l i t t m i  ic - cit by pr’em vidi n i g the’ stu d c ’nt  w i t h  d i l l t ’r ’ c’ot example’s of ’ the ’ ston ne ’ general
pn ’inic’i ple’. Fe m i ’ e’xtmniip le’, the’ st mn n c’ s d ’ d i d i c ’ I i c ’c ’ of ’ hmu i si c ’ ste ps should he’ f i - c l l o sv ed in
c’hue’c ’ k in ig t in s  Li tic ’ Ro ’p l tmc ’e t ublc ’ Uui  it I LB I_ - I or-i an automatic’ test stat ion fb r  ted-
vtonc’c’d avionic’s—i c’ - l i l l  in the ’ p reh i m i n to i ’  i n i f ’oz’mt mt ion ) on the  ;149 ftmr ’m, loc ’tot e’ the’
n’e’quim’ed init om ’n’it o ti on i It - i ti-ic’ ‘I’O , c’e-cu’tnie’c’t the ’ l , l~t - to) t h e ’  lc ’st s t t o t ion , c a l l  up  the  f i rs t
I c ’ sI se ’u i uc ’n ic’e’ f r o m  t i ie’  c’otn pu t  en’, e l  c’

‘J ’he. ’ de ’t to i l s  of ’ thc’sc’ ste’ps ‘cC ’i ll he. ’ d il1~’n’e nt  Ibm’ di lJ~’n’c’nt l~Rt 1 5~ For examp le’ . the ’
~V imn’ k l_ ’ r i i t  ( ‘ecdc ’s w i l l  d i f k ’r ,  as s v i t l  the.’ location of infbrrnation ’i in the’ ‘l’O. h as-m ug
th e’ studc’nut chee k sc’ve’rtil dif l ’erc ’mit l,Rt ‘s ecn t he  test sttmt iou -i iii close suc’c’c’ssion s v i l l
d e ’ni i e )mist n a t e ’  mint  on l y  the ’ c’onlumon h t m l  I I  m e’s ccl ’ the pr’ocesses but the di lk ’rem ’ic’e’s in
dc ’ttu I ms svc’ I I .  Tii Is ‘cv ml I hc’ I p h i m  di su ’r’i nu n i tmtc ’  among the  p i ’oc’c’sse’s.

Arrange the Sequence to Stimulate Trainee Intere st l I , B . -l

:~void desig n iing t o c’o u  rse’ t h i t i t  h ums i m  ‘ri g sI n c  ‘I c h i c ’ s  u .m f ’si nl i t im’ toct i ‘ c i t  it ’s t h a t  bec’umie’
i ) e cri ng tem t i - ic ’ t r’t u in ’ue’e ‘l ii is may ha pI)t ’n . m e r  e x t  m p It ’ ii ’ con imon-c ’le ’mem t object is’e’s
such to. t hc ’ccr ’v , — t i ! c ’ t V  I m r u i c ’I I c e ’ s , t m ni d  se’ e ’U r u t s  i m rcc u ’e ’dut’ e ’~ tire. ’ t i l l  t aught  toge’thc’r in
the ’ c’ l t m s s r eeee t n  f i r s t  ic e. ’e’ um u se ’ I he ’s ’ t i n ’  pn ’e ’m’ e’e~u u s u t c ’  I cc  suh se ’olue’mi t  tn ’ t oinee’ pc u’ lon’n - i - ian ie ’e ’
It is muc h i)c’tte ’r to t each su c h  skulls I r kn ow le dgo ’  t ms part cu l t ho’ ttosks in which they

tire’ used , not he ’r than  se ’pt urate lv ,  c’s-en-i if ’  it rc ’ c~ t i i r e - s  breaking I be r n in to  small parts
or rc’pe’at inig t iie’nn tim do Sec . Thus injec’ts v u mr i e ’ls 111 cc I t tcmn i t ’ e t i c _ I  is’ity timid lncrc ’t ms e ’s
tr ’ t ml n e ’c ’ m n i l e ’ r e ’ s t  - It also mbi c ’n ’c’tist ’i-’ f n ’t u i n t ’t’ t t t l t ’ n ’ e ’ —’t hr nmuti kii i g I l-it’ e i s c ’ f ” c , l n i e ’ s s  ec f ’ w h t o t

Is be ’iuig l ea rned  n-ic-crc ’ obvious and t he’r’e’hy n lo u ur ’ f, ’ I i  ke ’ ly I t t  ho’ lc’ar’nue’d arid n’c’mt’m-
bc’m’e’d. It is c’s’c’ri possii)lc’ t i i t i t  cu h je ’ c ’tt s ’t ’s m h i t i t  -e mi l  t ee  he’ e l i l l i c ’u l t  w i l l  hc’c’otii e’ le ss sce

whc’n studc ’nts see t he m ’ app h icabi l  i tv .  F in t i l  Iv ,  ml is c c e s s i hml e ’  t h t ml  hr d o ’te ’r m in iu - ig
‘cvh ic’h mospe ’e ’ts of ’ each cornimoru c’le ’r u ic ’nt obj c ’dI ms - c ’ t i n e ’  c “—s o ul ti n I l e e r  o ’t c ch I t u s k , f l- it ’
c’ mc c i n ’st’ p l ar i nu t ’ r -  c’ton e l im i r u a t e  unnic ’ce’sstur ’v r u i t m t t ’ n ’ i t u l

An ot hc’r con’nmon practice is to de’f ’c’r t r t i i  n- i i rig emmi t he ’  hig bio ’sI pt’r fiermtinc’e e’quI~c-

mc’n t u n t i l  the c’nd of ’ t he’ course’ bc’cause’ it is u su to l l y  t i n ’  l i e  i s t  c ’mdill l d le’\ I~ut such
e’qu ipnuc ’flt is oflc’n the ’  niost e ’xciting f c c  the ’  f r uit nic e’ . The’re’ficr’e’ , an ,m I t  t- rmu u ut ms- c’ us I m m

put t r’ m1~n i in g  on slmplc ’ r ttosk ie i nvo l v i r u g  h m g h — f c e m - f i m r - n o t i m l c ’ e ’  c’e~u ipn l i ( ’ I c I  e ’ t m r l s  in - i t h e
coo n_ sc ’ .

I t ’ a tas k Is l eng th y  cr e ’ommp lex e ’rnc ugh t o  be hr’e ike ’n un li cu ‘ - m d c l  , u ’ - h s , t imid  uI  f l i t ’
emuf put of ’onu’ suh f t u sk  us in i cu m f fu n t i t ’  next , se ’ c~ u u e - n u I - u n g  I he ’ t u s k ’ -  I l l  th e ’ ’ e t c h e r’ i n  w ht c ’bl



I s

111e v w i l l  ice ’ i me ’ r le er n mut’ ei is uueef tm h wtmys thue’ h os t s s t u s  t e d  -t u m n u t i l t m l e ’  I l’ t o i t i e ’ e ’  i d l e - n i-I an t i

e.’ n u h c t m m u c t ’  I o ’ t u r u u u n u g .  l i t  f~ic ’ t ,  i f  u n , m s  s e d m n u e ’ l u m m u c ’ s  I c e ’  m i m e r , - c ’ f l e ’ , ’ t i s e ’  l e e  I e ’ t e c ’ I l  h u e -  l u m ’ - I  s t e p

f i n -st ‘ ‘ ‘ I ’hio ’ f i n m t m l  i-~t e ’ h u  i l l  t l u e ’  t a sk  1en m s’ i e i c ’ s  h dce s ’ c’ e’n’ l ul muri e l l~c at m e e m u  t u n u e i  t t u en m s  fcc n ’  t h e ’
I m’t u i n e’e’ iedc ’,mii s e ’ ml t’ e ’ t i c ’ l t c ’ ’- f l i t ’  oc h lt ’e ’t iso ’ . I”cun’ e ’\ titd quit’ , sI i t tl u ’ til s Ic- t m d i i i  l i t ’ e ’c c m n m l d ( I f  c m ’
pn ’ce gm’ t uim un ll u mi g ‘c’c i l l  Ime’ ni iecn’ e’ ili g i m lv n i c i t  u v t m f  c c i  if ’ I h t t ’~’ Ii m i - I  l e a  I 1 t e l  uuu t u nl l i eu h it c -  till

e - \ u ’ - t d l u g  l l u ’ m e g u ’ t e t t i  t ’t m th e ’m’ tht on i h e’git cn t i u i g icy l c ’tin ’nu i nt g time’ mt ’ me g n’ t u n t l t d i m i i g  l mn igutu g e-

II ,B,5 He’petition to in su re ’ R etent ion

‘l’he’ di sc’ cuf ’ pn’ceg r’t i u uu iui t’ d I e’t m n ’muin g , c’n ’ito ’ n ’mecmu eulm j o ’e ’I i C e’ ’- . t u t u  e e l  h e m ’  t e ’ e ’ i I l t t t l d l d ’ — I l O u t
t c ’ n u c i  m e d  n t i e e d u l t m r u i c ’  I n s t r u d l i o l i  r u m m y  hi t i ve ’ e’t m u sc ’m l I ns t r u c t  m m u u o t u l  o i e ’ sig n c - n ’s l e e  P c i - c ’  s i g h t

cc l the’ n e e d  f e e t -  r ’ e ’ iu e ’t i l m e u m i  eel ’ c’r ’ue ’i t u l  suhj c ’ e ’f n n u t i l l c ’ r  l e e  m u t t - n i t ’  t h a I  l n’ t i u n uc ’ e ’ s  ss ’ u l l
n ’ e ’n u u e ’ m l u h c e ’ n ’  ml l e c t u g  c ’ nueuu gh i  I ’  use ’ m l .  The ’ subjec t u u i t m l f ~ ’t ’ I I I  c’ e c t l t i l i c e n r i t ’ I e ’ i t i c ’ h d t c d i e l e ’ c  I i s

is pi ’e m i m t u f d l v  u ’ cp e ’t u t c ’ o i su i f l i c ’ i e. ’ i t l lv euf l e ’ r i  t h t t f  it  t u c ’ c ’ d s  n i c e  s i d c ’ c ’ I t i l  c ’ m c n s u d e ’ t ’ t o l d e e n  0tI~ ’r
sub j e c t  m i l t i t t e ’ n ’ n l l t m v  h e e l be’, ‘l’ ss’ e u eel f l i t ’  m i o c u s t  f ’m ’m ’ d i u c ’ n l l l v  u se d t t m c ’l i c ’s l t d  u l u s u r ’ c- m ’ c ’n erc-

tic eni tire’ n’ c ’ ;ce ’li lim m n e el m Ist t’uc ’t mc c i i  cen l  f i n e ’  cdh fe ’ e’f I v c ’  t i f  I t m t c ’ n ’  I m m m i i t ~ ~il lilt’ c’ceu n - sc ’  t i nt ol

t e ’ l l i t o g  h ue’ st u dt ’n t  Ibt ut tile.’ cub l e ’c ’t m s ’ c ’ us  s u h c i e ’ c ’ f  t e d  lc’sI mmm d It m te.’ u ’ e’xt m iiuu ti : mt i ccn os . ‘I’ho ’

i t m ttt ’ u ’ u s l m n ’e u hm tuhc ls - I lie ’ m n e m s t  c ’ f h i e ’ m c ’ n f I t u c ’t Ic’ fccn’  ti l l  ed i )je ’c ’t is’ o ’ s t hat  h i t os ’ e ’ fcc mice ‘c’c’uI Ii
k n i ec svl t ’mig c ’  tihl d s k u l  Ii - t h at  e’t m mm Ice ’ te’s l e’c i  CC i f  Ii i m t m l m e ’ n ’  tunu ci I t d l ie ’il. SU i d ’ e’  II is mi i er’ e’
c ’ x F i c ’ I i s i s  c ’ t e e  m ’t ’ i c o ’ t i t  t i - i - I s  t m n i e l  i t i s l  t’uc ’t m c d l ceo  e e i m ~t ’c’ t i s ’ e’s I l m t i t  i’ c ’ q umn ’t ’ file’ stt ie i e’nut l e e

cis c’ c ’ X I c e ’ n l s i s e ’ I u ’ t i l l u i n l g h m c ’ u l i t  it ’s co t- e’e l eiu l dluu e ’ I ut , 1 n i t t y  ice ’ t t o ’ c’ d ’ s s t i t ’ 5  l i e  e i c ’ sig ti tilc ’ l een ’

n’ e’ h it ’I I f  i c c h l  m u m u l v  I lie’ ee im ie’ct ‘c c’s eel thus Is j e ’  I h t ml tim - c’ ee l sict’e ’i t ul m m n i ee cn ’I t u n ’oe ’e’

i i  - u t ;  Effects on ( nurse Man agc’mc’nut

I hi c ’ sc’e h e i c’i tc ’o’ im i ‘C 111th e c i i i c ’ c ’t s c ’ s t i n e ’  l u m u g i l t  I dles i , i t t s l ’ c  t i l f c ’ c t s  ‘-I u i u i c ’ n t  i e t ’ c m n r c ’ ~ s

t h i n ’ e e t i g h  I I to ’ c ’ c m u l ’ ’-c ’ t m u i c i ,  I li c ’ m’ c ’hs , r i ’ s c e u t ’ c ’ m ’  cisc’ , I t e c e e r l e e m ie -s i g nic’c i ‘-c ’ e ( d l c ’ I I c e ’ s e’ t u m l , l e t

c ’ \ t e i i i i e l t ’ , n e t — m i l l  l i t  cc s - t ’n ’ I t i ~c~c m n i g h’ e ’ d l c iu m ’ c ’ i l i c ’ i l t s  t ’e m n ’  sc’ t l n ’ c’ m ’ n ’e s c d ( l n ’ c ’e ’ s I h t u l  tire un i dt ’n ’m i t ul -

ic-el mt  e e l  1c m’ t mm n l c’ c - , ‘l’hit’ ecu l put c- ct ’ I lie’ l~(,t\I s’c ’ill tu le’n ’f Ilic’ l d l tmtuuie’n’ tie i - l ol l e’un’ e’umlc-
sl u m n i c ’ m’ s . :\f I Ins s l t i g o ’ , lot ’  s l iuc t i lc i  c’ucn l c ’c’il t I e t c  o l n l  c ’ e d t i s l n’ uc ’I m n t g ii ~o ’ c f u e ’ u n e ’ c ’ I h tml us
i nsf u - tie - I e m mi t i l  iv t I b e t  us - c ’ .

lmi i’oti t ’sc’s whit’n ’c’ n ’e’soum’c’o’s tun e’ ihlst if h ic ’i c ’ luI tic t i c ’c’cd n i tn li eeo l t mle t i l l  s l u e l t ’ m u t s  s i m i u m i l ’
ftim ue ’muu sl v, i li s lt ’ u c_ ’ Ime rs c’em lll m mo mu n ul v sc’h e ’ d t i l e ’  sn oi t mlle-u - Li I ’ c d i l I e ~ e e l  s t t i m i c ’ t i l s  fhn ’ eeei gI i .ol to ’m ’’

m i t u t is _ c’ so’eluc’nle ’e’s ccl i l i s t  l o ch iccnti l tuc ’t uv m f me ’ s I h tml  ge ’ n i c ’ n’ t u t e ’  m i t ’ n m i t m i u c l s  l i cn ’ time ’ sc ’t un ’ c ’e’

I’e’scdun’c’e’ m t cl u fl ’e’n ’c’umt I i  i t l e ’ ’ — . I h u t -  h dm ’ e’s’c ’h t I I hig i mic t I l c ’ t u c ’ m ’L’- ‘l’lu’sc’ , u  I t e ’ n ’ u t , i f  u s e ’  i—c ’

q cn ’ m ic _ ’e’s e’t m mi be’ s m r n u l t i l e ’ o i  e ’x jc l  m c d l  I s  nm \1( ) l ) l  \ , em s umu g e e r i e ’  cn f  f l u e ’  o h s  e ’ i ’ s i f me ’ t ul  t e e n
dc l i i  I c c I l5 ,  l’ ccr c ’!c t m n i i dl m ’ , a se ‘ e m e t i c _ i ’  mi u i ghut i ce ’

I .  ~ l mi m lv  It usk ~cu ’uec ’e ’uie i n- c’ s

~e’ ; ’ tit n’n ot I tm ~ k
:u SI m i u l s  I - i s i s  l i i ’  dc c c i i i  u _ c ’ s

cc I i ,  ‘ c c ’ ‘ t i c  - g t e  c d l  ~d c c l  ‘-I (i e i e’ hil g e c e ’ s I l d n ’c e u g h i  , um ’ t is  i t  d c ’ s  I u u i n m i  ~‘ , ‘-Is m i t i ct tug 1 , m od I h u c ’

‘ ‘ l i e u - n  g e c u ’ s h l u c , e e m g h i  , i e l l ’ ,lIi c ’ ’- ,~ , e t t e l  :t , ~k u I e i e i I l t t  I ‘ l ’ h m s  us  ‘‘c’ecuu lu ’ nu l c i u s c’u ’ silue ’u m l mccmt ,’’

c l u ’ — ,i ’n ’ i l e e ’ e i  i l l  Se - c ’ V I 11 ,~ . \ I t , ’ ~ c i t  u s e ’  ‘ - e ’ c ( u i c ’ t t c ’u ’ s e ’t n t d  til t - cu Ice ’ sm nn uuil t unt ’ ci u n t m i c h m e . ’u l  Ic  hr
u ’ l  i / I l l , ’ I c — c e l l  ‘c ‘— t u s e I c  ‘-c ‘ I  m i c e i u mc  Sc-C I X  .\

l e e ,  ‘ c c i  1 , _ i l  , c . ’ c i c  i c e  I , c —  . i , e ’ . c i — c ’ , - t e e ,  d c - , l  c c c
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ASSt ( ;N SL’B.JEC’l’ MATTER ‘I’YPES ‘10 OBJE (” l’l ’’E S

i dt l c’ eer  c i ce ro ’  hy p e ’s e c f ’ suhjc ’c i n m t m t l e ’ n ’  tom - c’ t m s s i g t e e ’ u l  to e ’ t u c i m emhjc ’c ’t is’e’: r’e c uul l
i t t u t  t i - i c ’  ‘I t e s s i g u d s  tb -ic’ sar’ne’ te’tue’hino g Int’l hmcd -c c’s ’ e - r v  ol.e~c’c’t is _ c’ ss’iih the  i - t u t t l e ’

st i bj ~’c’t I s  1 cm ’ . m l  hc ’ ic c’ c ’ em hj c ’c’I ivc ’s t i l t u t  w i l l  i cc -  t a u g h t  ( h f  h ’e ’r ’c’ n t l v  she m uld  he t m s s m g t e c ’ e i

c l i t l ’c ’n ’ e’ mi t  s ub jec t nlt tttc’i ’ hype’s .  I ‘l iii — f’e’mm tcin’c’ hitus t ees em pum ’I - c e - c se ’ s i,’ u u , si it relieves the’

05c m ’ ccl ’ h it m v i i u ’ _t l e e  sp e’c’ e f ’ c ’  te ’ tm c ’h i n i g nie’th ’i od sc ’p tmt ’t ml c ’ I s ’  lu - cm’  c’s’ e ’I’v um i mjc ’ c ’t i s’e g r a ther ’ , Ii-

‘-~ m e ’ ~ ’ i I i e ’ s t c ’t i c ’li i n l g ’ m11e ’t hd u ci on l y  t b n ’ u ’mo c ’hl s u b j e c t  m nt i f l e’m ’ type.’. Sc’c’emm id , the’ s u i c ( e ’ c ’f

m c i t u t t e ’ m ’  t e e  pc ’s u ’ c ’ It u t c ’ t e d  r e’soun ’c’c’ use’ ant i t c ’ u u c ’ h m u u i g  i o c ’ t h iced t m nd  i m r ’ce s ’id c ’ guidanc e ’ in
e l c ’ s i g t i i u i g  m u c’ce ci n’sc ’ 110111 tmtis i c pn ’ im ’ie’ip le’s ‘I’ lie ’se’ i m n i - c I i c ’ t m t  i d c n s  tin - c’ tm ’ tic’c’ci through in

c’mcn l s i dc ’m’ t u i c l c ’ c i c ’ttnl in tb - ic i’e r u i a iui d e ’m ’ of ’ t h is n’ m ’ pcen ’ t .
If ’ ~s1Ol )l:\ is b e. ’ in ig use’d to s i n i iu l tu t c ’  t i m - i  e x I s t  i m u g  c ’ ecum’se’ om’ c- cr -ic’ th m ut has be’c’mm

p I m n t i c ’ c i  i l l  d l e ’ t t i l l ,  sti hjc ’o.’t m ’I i at t e ’m’ t y pe ’s s l l e d u l d  be’ tuss ig l lc ’d  p m ’ i l t i t u r ’ i l y s ’c ’it h i the ’ t u u m n
mcI ’ tu c ’ m l i t m i t i n l g  si ll u i t i ti Ohl . ‘I’i’i ls  p r’oc’c’ss is i l l u s t n ’tmtc ’d i c s  e’ x t lm cl l lc’ no ~c’c ’ . l l . (’ , 5,

‘l ’he ’ ~eel0l ) l :\  subj e’c’t mi i a t te ’r  t s-pc ’s ti n _ c ’ I sI c c i  nm ‘l’t m h l c ’  2. Neet c ’  t ha t  tm p r i n i l t m n ’~
dust  i n ic ’t i c cm i  is  he ’twc ’e ’n suhjc ’c- t mat tc ’r I 1 - i m ut d ccc’s timi d d i d i c ’ s lie d m’ e ’ehui nc ’ s tudents  tc ) U s e ’

‘‘spc’c’ i t u l  u ’ e ’ seeu u’ c’c’ s, ’’ Ex t irmip lc’s ce f ’ s f me ’ c ’ m t i l  i’ c’sc-c u u ’ c’c-s t u n e ’  spc ’ c ’I t mIl \  c ’ciui ppc’d htobor’ t im e e-
n ’ mc ’ s c m i ’  sv d di ’ks ll et ps , t r’ tun ’u c’I’s, sm m u i t r t on ’ s ,  t u t id  t u c t u t u l  h id-Cc ’s eu f ’ e ’ q u l h c i l m c ’ n t ,  Instr’u c-tccn ’s,

c’lt mssi’ooills, i’iie’dia. wecn’kbooks, audit om ’i ull u s , t mnici I c ’ t mt’ n i rm g c’e’ m l te’ m ’s ti m _ c’ ?io spc ’c it ul
m ’c’sc to i’c’c’s.

Table ’ 2

MODIA SVBJ I~CT MATI’F:R Tyi’Es

‘I’ypc ’ l) e ’sc ’ c ’ j 1c i i c

Eas y I’,cc’ d s uc t i c l  ( ‘ct t ice ’pI  s
2 DiI’l’ice.u ld ‘ad s atic i conce pts
3 Si n’m p ie’ c ’lm m ss t ’oon-i s k i l l s  I ‘‘ s -Icc t t ’d nc ’spoti sc ’ ‘‘ I
I Sit i’u p le ’ classroom s k i l l s  ( ‘‘ c e c t m s i r u e ’ t e ’ d  e ’c ’ s l e d d d c s e ’ l

(‘c ern p lt’x c tmmssroorn s ki l l s  i ‘sc’ le’c’t e’ d re ’spo 0Cc’ I
( ‘ e c rn p t e-x e.’l~cssr -c te ni s k m l l s  I ‘ ‘ c ’ e , t m s t c ’ c m c ’ i e ’ e I  e ’ e ’ s i d c c d m s c ’ ’ ’ i

7 ‘ t ’ c ’ , t u i m  sk i l l s cv i t l i  s t m d ’ c ’ c u d l  i ’c’ s c d c m r c ’ c’s
t t t e l i v i c l u u m l  skills cc - ill i s l c e ’ e m u m l  r e-scc,ei ’c ’e’s I ’ ’  pm ’ c ee l c m c d  c d d t l \

0 l t m c i c s - i m i c m u c l  s k i l l s  cc’ i ih  sp e - t ’ c al  e ’e ’ s e e u i ’c ’e ’s I ’ ’  p e ’ e e c e ’  ss ecttl ~ 
‘ i

l e e  I t t m i j c ’ i e l c m u c h  s k i l l s  cc i l i m  spu ’~’tie l l ’ e - s d e l m c ’ c’e ’ s ~‘‘ p rcm tIcmc ’ t  e u tc i  l cd
_
eec - c’

Ty pes I and 2 I l , ( ’ , l

‘l ’it c-s t ’ suhjc’c’t u iit utte’n ’ type’s inc lu d e’ fii c ’ts . e’cm nc ’e’lcIs , t uuiei p m ’umuc ’ip lc ’s 1dm i d e -  kii ec ~s uc
Oh ’ Un ldc ’u ’st dm ecd. Slude’ hl fs m om ’c’ ni e d I e ’tor ’n iui g s k i l l s  mind  c _ m i m i  I u i t i s l e ’ r  t he ’  c t i l l o ’ c ’ t i ’ c c ’ ss’i t l i c e u i

m i o m i u l i p u l t i t i i g  cub’  ; m c ’ m ’ f i m h ’ m i n l g .  SI udc ’nts ton e ’  much m ’ e ’t i t i i m ’ t ’oi t i c  d i s c ’ sh d c ’ c ’ i t i l  o ’ e ( c i u l d u m i e u t I  c d t

te - c i m e ’ I ’ t d c l ’ i i l  m o  sh cc ’e ’ i tm l  f b c’ ih i t ic’ s .
S t t i t e ’ i m u c ’ m i t s  c - cl ’ c c imje ’ c ’l is-es (lc ’ n’ms e. ’ d d i u m - i u l g  151) t u l w t u ~ s t’ t ’ej u u n ’ o ’ i-I t i ck - i t t j t c ’ r l c c i

l i l m i l l c’c’ h e m  o lc ’ mi oe un o st  u ’ t i t t ’  h iiai-e t e ’I’V . I l c c ’ c C t ’ y c ’ l ’, t l i m s chute’s l Im O pu’ c’e ’ I u e i m -  s t l c ’il t u t u  c c i i , pm ’ c_ ’t i C c ’

f ’n’ e c n u o  l c e ’ m i u g  tu t s’ h c c ’ 1 cml’  2 !e ’ a r tnnnu ~~eo l) )t ’c ’t i s ’ e ’ , s i i i c’o ’ ml li - tilt’ /c ’ c l d ’dddt i g, lo ut tile’ e / c ’ t t i e e t i . c (  C e ,

1 d e c 1 1  e e /  outri-clu’i’ ’c’, I h t ml  gu im ei e ’ s  c’ i tm ss i f i e ’ti f c c l i ,  ‘l ’h o ’ h m u i l k  eut ’ c ’ecg n o i l  i C e ’  l o ’ . m u ’ u u e u c g ,  m e t  e ’’c , l n c c

I l l ’ , i d t ’ e d c ’d ’ c - s e’t c v t ’ r t l v  t u u i o h  us mul l mmilu n lo ’d itmto ’ ls m i l t m l l i f t ’ s l e ’ O l  h i s  c mbse ’ n ’ y tm i c l t ’ Ic ~’ I i , , ~ m e ’ u
‘ l ’ s l e t -  I c i t f l ’ e ’ n ’ -  l ’n ’ e u n u u  l v l cc ’  2 ecuo l s -  i to  u ’ e ’ l u h i e e e ’  m l u f l u c ’ei l t s
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Ex ez um im/c ’s : G is’e’ni e ’ight sc’( c’cted s t tm te ’ nn t ’n l t s , idc ’nt i t ~’ i m ’m t ie rm ru t m t ic -cr -i tot - tItus-

i- u f i tch , u n-ic’lassific’d, on’ of ’ possible ’ i ntc ’ h I igc ’ricc ’ ‘ cmi  fo e ’ .

Ichc’ni t mf ’s’ the :\JM-t~ H, AI~ I-4 (‘ , ADtI-7, an-id A( ;~ 1.65 m u t u s s j i c ’ s . ‘ ‘l’lie’ ,stude ’nit
elide ’s r iot base to work wi th  the i t i i s s t l c .’s to rc’cogniizc ’ themn . i

I)c’sc’ribe’ the  rc ’n o icc ’ c ’t u h / i n s t t o l l a t i c r n  procedur e ’s of ’ t hie F’-’IK nose’ gun  s v s t c ’ I u u .
e ’l’he student car-i dc’scn’ibe’ the  proce ’dure’ w i t h o u t  bc ’ing able to pe n’fon ’ni - i i t .  I

li ,C,2 Types 3-6

Thc’se’ subject ma t t e r  types include sk i / i c c  th t ot  can be’ lc ’tuc’ni c’d and pc ’n ’fm- cn ’me ’d i mi
a con s’entio n ia l chassr ’oom. Students are riot r ’equil’ed to use ’ spc’c’ia l c’qui pu nc ’mit c - cr to
pert ’on’r.’u in special fui c i h i t ies  but they  are Iean ’ning ski l ls .

Examp le: Given his- c electm ’on ica ll y related equatio n s, solve ’ at I t ’ um st  fb u r
f’or any unknown value.

1I ,C ,2.a Types 3 and 4

These are fbir ly simp le classn’oom skills such as pn’onou n cini g or spel l ing u n f b m i l -
iar words , mak ing  simple calculat ions , plot t ing points on m m graph , d rawing  symbols ,
and reading numerical  tables , 7 They can be taught  through bu r ly n’ outimie , repeti-
ti r e. ’, or au tomat ic  dr i l l  and do not require the  student to interrelate  several sfc ’p s
or concepts.

Examp le ’: Draw the schematic symbols for a fixed , tapped , and variable ’
resistor.

Type 3 is distinguished from type 4 on the basis of ’ the s’c’tmv in which  to st udent ’s
a b i l i t y  to per f ’orm the ski l l  can be evaluated or diagnosed, A studen t ’s mastery of ’
classroom ski l ls  can be assessed by having him make either “selected responses ” or
“constructed responses. ”

A selected response is a response that  the student selects in son-ic’ ‘cs- toy f rom to
set e-c f ’ possible responses that have already been prepared , Examples are quest ions
wi th  mu l t i p le-choice or true -f ’alse answers and questions askinig a trainee to match
pairs of ’ related phrases, In contrast to selected response, mu constructed rc’sponsc’ is
one tha t  the student must produce or construct himse ltl Examp les are written c-cr
typed tu r u ssvc ’m-s , drawings , and spoken words or phrases.

Mt um i v instructional designers prefer that student responses be’ selected rath er
than constructed , because selected responses are more quickly checked amid checking
require ’s l i t t l e  or no judgment ,  However , it is impractical  to t ry  to determine studc ’nt
mastery of ’some ski l l s  by cal l ing for selected responses. Many psychomotor sk i l l s  f u o l l
in to  th is  category ,

MO1)bt\ distinguishes between selected and constructed responses because i n
general c c n l y  humans  can f’easibl y judge f~~ ’ adequacy of ’ a constructed re’sponse.
Teac h ing machines or computc’rs are riot usef ’u l as “ teaching agents ” whc ’re such
jud gmc ’nt is req uired.

S i m m  Ii — k i l l s  u t , ’ ’ u — e u — —m et cii l)u ’im mur lnu t ’n l e e l  h i t’  c~cr l e e  r’ e ’e ’ ’ l ’ d e , i d , \ ‘ I d I  l\’ , t’ ;~ - l  t h rec ugh ; u
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l’s I c c ’ :i skills pe ’rnn lm l se’le’ctc’ el m ’ c’sh deem t s t’ Put s i m m i p l e ’  skills thtut c al m be t issc’ sse’ci by
—c I c ~~1 c c i  n’ c’s~-c eellse ’ mu f i lms  c’ t i l c ’ g c ’ t  \ whce ’tloc ’n’ cc i’ ned the ’s ’ tun ’e’ m - e ’g u l an ’ly see missc ’~ s c ’mi

l~cm iu up Ie ’: ( m v e ’ m u f ive ’  o ’ l t ’ c’t m ’ c e n m o c ’ mmh l y re ’I to le’ ci c’qc im it m cc iii - , solve at least f i - cu r
l i en’ mm m lv utik n i cuwii s- mu lue’ u ’l ’hiis is  tii e ’ smum il e’ c’xmumu ~-clc ’ givc’m i mini p2 0 . The ’

rt e imie ’c ’ ’s sk il l  c _ m i m i  fcc ’ t o sse - ssc’ei by htmv un g hunm i sc’le’t’t m on s w e ’ n ” — f ’ron ii among
se’vc ’n’ mi l  pocssi ml c ’ tmius ss  c - i ’ s

‘l’ s icc ’ ‘I sk i  I Is rc ’eh u irt ’  con ist rucfe ’d i’e’s pecnisc ’ .

E,v u i t t i j c / e ’: I)m ’mu ss ’ ti - ic’ sc’ht’t n tmt it ’ c ’ cv ui ibcm l s for’ a fi x e ’cl ,  tzu p pc ’d , tin - id s ’ar i mm b l c ’
t ’ t’ sd  — l e e r ,  i ‘I’h is i i -  t i - ic ’ sc’c ’e molc i c’x m u mu p l c ’  gis’c’ lI 0)0-i ~~

, 20 ,)

‘l’ypvs ~ mind 6 I l ,C ,2 ,h

‘I’ he’sc’ tin - c ’ b u r l y  c’omnp lc’x clt ossn ’ooni l ski l  Is t limit h’e’quom’c’ ti-ic’ si ude’nt to) intc’u’rc’latc’

se’s e m - to l sh e ’~m~, cc- cn -ie’e pts, c-c r ski I Is. The ’s c’mmri ’e ’spe en d ted ru le  us ing  timid prob le ’mu soIv i i ig .~

E,s’em mjmie’: On mm basic’ n - i to I~ 
mm l ’  t lie’ t ti itc ’d SI tmt  c’s , dc’pmc’t the’ Weal bI er sit umi-

iecni vestc’u’ citiv m it 1- l u l l )  hr d m- to ’cs ’inig sect h ermi t s  f i cr ’  every 10 de’gr’ee’s, shto di n - i g
toh’etos ccl ’ pu ’c’e’i h- cittu l i mm i i I i n dicate ’ ra in  cum’ s m i o w i . m on d in d i ca t in g  cold, wt o n ’no ,
stm mt i emntun ’v , tonol m- cc’c’ludc’d f ’n’omni ts imi st tondt om’ d symbols.

‘I’s-pc ’ ~ ski l ls  p c ’n ’mit se’lc’c’ t e’d m’esp omise ’ .

E,s’oi flu /li e-: Gis’e’n-i a l ’or ’t ll di I to m ur l d t in  osc’i I losc’c-c pe n- e’pn’esc’nitat iou i of ’ mu e’arrie’r
niioc doltu t e ’d was’c’f ’or’nc shccsvmng  E n i i m u x i r n u n i  m ind E m i i i i m l i U f l i , con’ipu te’ the’

h - ce ’ m’ c’ t ’ m l t  ccf ’ ani ip l i tud e ’  miiodu la t  ion. Th Is sk i l l  e’ani be’ c ’va luat c ’d by asking the ’
st ud c ’mit to e’hiocm se’ ti - i c pe ’rcentto ge ’ fi’om to se ’h of ’ pc ’n-cc ’ntt ogc ’s. I

‘ I s  t ee ’ b sk i l l s  n ’c’quire ’ cubist ructe ’d re ’specnsc ’.

E.s’u r t i j l / c ’: On a basic map c-ct ’ ti - ic ’ Ut - i  ifc ’d St mu l  c’s, depic’t the weather’ sit umo-
t iomi  vc ’stem-dav at 141)0 hr dl’ awing iscmthc ’i’ri ’is for  c’vc ’u’v 10 dc’grees . shadimig
m o n - c m o s  o f ’ precip it m oti o n ’u ( indicate ’  rain or snicms ’c’ I , ton - id i nd ica t i n g cold, warmi i ,
c ’ e t m i t iom i toh’ y , ton - i d e)cclude ’d fi’oi ts in - i stt on dam’d symbols - The’ t ra inee ’s a b i l i t y
l e e  ide’nt i f ’v fi ’t oh ur ’e’s on a wc’atiic’r’ iilap can be mussc ’ssc ’ci bs’ sc’le’cte’d r’e’spomise’,
but h i s  m obil  its - tem d i- mow mm wetut hiei’ nui p cmi nmi o - i t , )

Type 7 11,C.3

‘Fee ~me ’ 7 is a fe ’au l l  ocr i ni te ’t ’ toe’t iv e ) sk i l l  r’e’quir’ing students Ic-c use’ spe’c’it el re’soeum’e’e’s.

l’..i’ummcujtle ’.’ ,-\s mi lo m m od t c ’ t im ii  mile. ’hlli )c’m’, in isp c’c’t . pr’c’pm un ’c’, im i st m i l I , l in u c e ’ t i e m u i a l
c’he’c ’k ,  hc mu’ c ’si gl it . m i n d n - e ’u n ec vc ’ tbic ’ gun pot1 ecu the ’  l , ’l’.I  I t n’ m c i u o c ’u ’ l , -\W it.)
I F’.-I( ’-2 - l8 and TO lF ’-4( ’-33-l-2.

,\ui mn il l ucc n ’I t mni t f~’t ul tire cc l t u  tc ’tml il s k i l l  is I h mo t it Icl’ e’se’r ’ui) c ’s t i l t ’  su i t ’  cel l he pe’u’ficm’ni-
ing gm ’ucoijd ,\ sl~j l l  t h m m t  is e ’omm om il y t mi u gh i t  m i  t o n i  i m i te ’ m - t oc ’tis’ c’ gm ’ e m up  p u ’ i m i i t m n ’ i l y t ’c mr’

c ’e c t d ’ c e ’ t it e’ ml d ’c’ cer’ l ou  mnl l lr ’ om ’ c’ c’ the ’ c ’f I ’c’c’t u so ’n oc ’s s  0)1  i m i s t  t ue - f ccli shc muhd  niomt he e’ l tu ssufie ’d t u s

— Sc’, ’  I d e  i ’  e l i  cc c e ’ m d l  ‘ ‘ I  d l i , ’  ‘c c c  I- e e c , , ’  l ’~
’,’ , l  ‘ I, e e l  ‘c , ‘ I ’  :1 I ‘c .1 I c e

— ‘~~~~~~J— ’- ~~~~~~~~~~~~~~~~~~~~~~~



‘ - c _ - c

min i  i i i l c ’ m ’ mt c ’t i v e ’  skull , bi t t ) ’, f l l cm sc ’  skills h h t o t  t i n t ’  i i e m n ’ u n t o l l s  h c c d m ’ l m e n ’ i u u e d e i  i o u  t i n t  i t i t o ’ i ’ , i c ’t s c ’
gn ’ccu~m m e t ’  tc ’t mnil c d l i  (b e’ J m c c c  sil me dul u i he. ’ see  d l e ’ s u g  u l t i l  i ’d ,

l l , C, - l Types ~- I ()

‘l’he’se’ t u u ’ e - m m i o h v i o i u m o l  s k i l l s  n ’ c’o jo in ’iil g s t e ,oc le ’n t s  to d i s c ’  s~uc’c’imml i ’ c ’ s e e l i t ’ c ’ e’s ,

!‘:,ct i cc e / c/e’s: ( d V o ’ t i  t u  -~~~~pu’e’ss cmo ni e’m ’mu , m o n  e ’ \ h d u i s u l ’e ’  u u i e ’ h c ’ r  t i n l m i  f i l m ,  t i - i c ’
- t i t d i e - I d I  w ill f t i k i -  u s e ’  c } i m e t e m g n ’ m m p hs , f i m e i n ’  cc l ” cv h i ch  ‘ - i t i e s s ’ h d t ’ ec l e e ’r c’X~dcd5un’ e.’ mIl d

muc ’c-c’ h mtmu h l e ’  c c l i i  h d i m ~ i t  io n .

I ) i st mssc ’u i ihk ’  mind muss t ’n i l l ) l c ’  I b m ’  ~16l ,-\ I m u m i l u u n i m m m t i c ’ g t u n  l , -\\V ‘l’O 11 \\ 1-1  2 - 1 -

,\‘e e ( c ’ ’ I’’i’ e ’e iue ’n t lv d- lmoss o ’o c cnls  m u l e ’  l u i ’n l i sh e . ’d  c m n ’ e ’ d l t i i l dpc ’d  c ’ c ’ t t h i  spe ’c ’ i t i l  r ’ d’ s c m i i l ’ c ’ e ’ s

l m c r  t r t o i n i  Ig m i  p torf  ic ’ u h m u r  s k i l l s .  i-’i c r c ’ x t umi t jmle . ’ . c- fm o s s n ’ em ce mn s ( i c i ’ tc ’moc ’h ing t y p ing  u s u m o l l v

c’o c nl mmi n i t s ’p e ’ ’cc ’n’ i l i ’c’s~ c lt is su ’ eeemt uis lu - ct ’  t c ’ toc’ l t i u i g  m m o uni t c ’ n i t on ic ’ c ’  ee l  sm il t ill e.’o~umpmc ’mi f mum - c’

ofle ’n t ’um ’ui ish’ med ss ’ith wmcn ’khc ’mie’h es , c ’oju ipn l c ’ i i t  to he ’ i l l m o m m l t m u i n e d .  amid l e s t  c’qui~mmn c ’nt.

Oi~j c ’c _ ’t is- c’s m - c ’quir i n g ’ studc ’nt pc ’n ’fo i’ni to m ic ’e ’ in - i  st ic’h c ’lmm ssr ’ e e cu mn s mis  thc ’se ’ tire. ’  s u b j e c t

lii m m l h c ’ n ’ type ’ ~~, ‘I , ol’ 10 , um ’u fc ’s s the ’ st ud c ’m’ m t ees’cculd u’oo um ’mu mo ll hmus’c’ t i c _ c e  i-s tot  s u m i i i l m u r ’
l ’un - m i i s h i n o g s  cmi’  e ’c idii pn ie ’n t ec u _ if side ’ of ’ c ’I t m ss  hemu t ’ s tu u id mm s v mo v l ’i’ em mu ti - ic ’ sc ’hem ctl pn ’e- nu sc ’s
I” cu n’ m ’ \ t i h f l p le. ’. stude ’nts  l e ’ morm i i n l g  I c e  cisc ’ t i-ic’ s l ide. ’  n -ti le’ nm ight be’ c’xpc’c’tc’d l e e  h mus’ c’ I h e i r

es’, t i  si ide ’ rule ’s. Il ’ such is t i - ic ’  c_ misc ’ , to n- i cmbtc ’c’ t is-c could  he’ ty pe ’ 3.
Sk i l l s  in su b jecf  m m u t t e ’ r  l e e  pm’s S - i I ) e ’tin be’ p01 in one’ oh lh i’ m’e c ’lt i ss u’s ; o umi l ,s’ t e I ’ m m c ’ e ’ ss

is im ii peun ’tmunt . e m n l v  p roduc t  is iip on’tmmn t, on’ h e t th  h m r m e c ’e’ ss tom - id  pn ’euduc ’ t , m n ’ e ’ i m i l p e d m ’ I m o r l I
I t ’  cmlv  imn ’dec ’ c’ ss is mp o mm’tami t .  st ude. ’nt s k i l l  mi ust he’ tisst ’sse ’ei u / t i n  iu ~ t h e  pe’rl ’om ’m i’ i t on ic’ c ’

l e e r h~ mm h se ’ u - vm m i ic m n  of ’ a i’ecom ’din g of ’ t hu ’  pc’n ’I’oi - ni i tm n c’ e l . l f ’ on i l v p r o d u c t  is i n m i j e e m n ’ t m m n i l ,
st ud o ’ni t  s k i l l  e ’ton i be’ mmss e ’sse ’d f r o m  the ’ product alone ’ . moild  n u m u n i  i tors c _ mr m ’c’c’emrdc ’rs n i imi y
l I e d  he ’ mie. ’e ’o ic ’ci d i t o n i  rig the  pe ’r for mi ’ut o nce’. II ’ but Ii pm ’edc ’e’ss t i m i d pm’od Oc t  m i n e  impor’ mu r u t ,

mus st ’ss ni - ic ’ n - it mmiv he ’ in mode ’ mi ni t he ’ hm isis cml ’ t he ’ p r’med l uc’t m ilem uc’ 01’ t he ’ I e mt a I pe’ n ’l b n - ti - it  i n- i cc ’
cur’  f l i t ’  p n ’ m e c ’ c’ss t c hec ne,

l i - i  ge ’ n’ic ’m ’al . process is imp mc n ’ t t ln t  i t ’ Uri s’ of ’ the l ’c m l l c c e e s ’ i n g’ c’n ’u tt’n ’ i mo is s m i t u s l i c ’ o i ’

• ‘l’hc ’ cm Iv  e - chjc ’c’t i s’c’ ccf ’ t he’ pc n - t im n - mi - i to  n c’c’ is t he’ mi - i cc’c’ss mm I - pe’ o’I im n ’n iimu nc _ c ’ .
• The’ st udc ’mi f must lid loss’ specitil jm m ’ cmc’c ’ duc’ e’s tee tos’ edd ht o n’m ll  i h g  hi  mn sc ’l 1,

cml he. ’n’s , m d c ’  I hc ’ bic ’ i l i l  ut ’s on’ e ’quip ment m s m m f i ’ i v  pm’ e’e’mo d l t ion i s .
• The’ sI u dt ’nit  c _ mi ni  t ’xpc ’ri e. ’nce ’ u_ m ndc ’si n -able ’ e’n ’u emt i em t ol  n ’ c’m uc’t immois  do ri ni g t i - i c ’

p e ’ n ’ t tu m ’ ni - i mu mi ce ’ , sue’b - i a-is t ’c ’tu n’ , i r m ip t i t i c ’n c ’e’ oc r - t o n i x i o ’ t y
• ‘l’he’ st’eluene’e’ c - cl ’ 51 e lms in - i  t lie ’ h ) e ’r’ t ou’ mi i t o mi c’ c ’ is inlp on ’tm umit i l - i itself ’, to ts who ’n i

a ptort i c _ u  I m i r  mi t i i n tc ’nm om i c’ e’ pu’emc’e ’dur’ e ’ limos be’en spe c_ i fle d hs’ n ’e’g u h ut  i o c n .

Il. (’ .4 ,a Type S

Those ’ t u n e ’  i m id i s ’ i d u t u l  s k i l l s  in wh i c _ ’ h e n l s ’  the ’ pm ’ ec oh oc’t of ’ lmc ’n’ tom’n il tunl c_’e us m n i l m c mn ’-

( m i n t ,  l I t h e ’  l e n ’ee c ’c’ss emf ’ pc ’n ’f ’ec n ’nii an ic ’e ’ is n e l l u m l m e m n ’ t t en t .  th c ’ui c mm i l  t he  pr’o md uc _’t is umn l ce mn ’-

t a u t

Excincp lm ’: ( ~~~~ t o 4 ri b u rc ’ss c_’m om e ’n ’a. t on e ’x~u ce seou ’ e’ ui ic ’le ’r’ m onid f i l m , I m u ko ’
five ’  j u i i e e l e e g n ’ t o l e i i s , f i cur’  t e l ’  s’c’hic ’li s i l ec ee ’, I~n’~~I mt’1 ’  c ’x ~m em s t i n ’ ( ’  mi n d tocc ’c’ptt ihlc’ ccclii -
pc m s i t i c c r l  u ’l ’h us us f loe ’ f i r s t  e ’ x m m n i i p lc ’ m m i m e c c c ’ . I

- ~~~~~
‘ --‘ - - - ‘

~~~~~~~~~ ‘---~~~
- 
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Ty pe 9 11 ( ‘ 1  i c

t i l e ’  i m t o i u s ’ i c i c i m u l  s k u l l ’ -  ui - i  ss ’lu c_ ’h c c c i  I c  I h e ’  pm ’ccc _ ’ c ’ ss eul ’ p c ’ n ’ l o n ’ i l m t i h - i c’e’ is im ii p ccn’ —

t t m t l ( ,

/‘ ,e e e i , t u j u /c ’: l m i s ~mc ’c ’t ;m c ’ u ’ c’ci s s i e u m i  m u n i c h  e.’ l t ’c ’l r i c ’ m u l f v  p n’ i nm i e ’ c i  m u m l i n t u n i i t i o m n  IA\ ~’
‘l’O I l A l 3 — l O — 7  mind I I A  13-1-7 i ’l’ h ic ’ tn ’m u in i e ’ c ’  lu tist be m u i c lc ’  tot  fb l l c e w  thc ~
i m n ’m ec ’c’du t ’ c- s sp c ’c ’itic ’d in - i  I l - ic ’  ‘l’O, I

Typ e II )  1l.C, -l c

‘l ’h c’ se.’ m u m - c ’ i t i d i v i c i u m u l  s k i l l s  in : w h i c h  h u t / u  ti - i c ’ pi ’emc l uc ’t t u t i d  t h e  pn ’emc’c ’ss cut ’ pc ’rfor-
u n m d u t c_ ’t- m i l e’ t u u i p c c m ’ t m m u i f -

!‘..ee’ mt r u m / u / c - :  I ) i s tmss e . u t i h l e ’  mund  miss c ’ni ih l e ’ tb t ’  \ l b i  ~\ I t u u t o m n t u t i c ’  gun - i  IA’cV ‘I’O
I I  \V 1-1 2- 1- 32 , m This is ti - ic ’ se’c’omid e . ’ xm u ut i p lc ’ om u p .22 Po ’mm c ’c’ss is i m p o r t a n t
bc ’c ’mo i m ’ - m ’  cu t ’ I be’ mi e’c’d fec  c_ ’o c nm f mi mu l u - i  t he ’ p i’eec ’c’d un - c’ s pe. ’c it  i c_ ’d m u  t be’ l~O mu rid
bc’c’tiuse ’ m e l t h u  m ’ic’c’d toc obse ’m ’s’c’ st ift ’I V pn’ c’c’ m o tit  ioi us . I

Steps in Assigning Subject Matter Types 1I . (’ ,5

i ’ i I ’ st t he  t i s ’ - i C t i i t i e ’ T i t  ol subje ’c’t m u m i t t c ’ r  l y l d c ’ s svi l l  be.’ ml lt ist  t ’t mte. ’ d fb t ’  m u c ’oUm ’sc ’ being
cie- s uclc c ’el l ’re um b t is i~ c ru  mu c’i~m l e ’s , I h ic ’n i t m m  s i n n u l m o t e ’  to r i  c ’xmst  i n i c  c’m mu n’sc ’ .

‘I’ec c_ ’ l m o n ’ i f v  t h e ’  m m s s i g n i m n c ’ n t  o m l ’  subjc’c_’t n i m i t t  e n ’  type’s l t d  ucbj e ’c’ t ivc ’s tb - ic ’ type ’s ‘cs - i l l  i-ic’

~l i i - c _’u~— i -~’d f ’n ’ c ut ’u i t i - ic ’  n ul c mre  gc ’nc ’u ’ mu l lc’vc’ I of ’ c’mutc’ g ’e c n - i i , mot ic mn tdm ti -ic’ riior’c — s me.’c’ifi c’. l’lie’ fim’s t
c_’c cmpn’ise’s lieu _ it - hr ’c um u e i c_’motc’g on ’izmct toi l-is:

I 5 ’ h mes  I amid 2 : l” tic ’ ts  au - id c_’onc’c’pts.
‘l’ s l ee ’ s :1 — 6 : ( ‘ l tu s s t ’ecemmii  sk i l l s .

‘I’ s’pe’ 7: ‘[earn s k i l l s  m ’ e qu i r i mlg  ( l ie ’  St udc’nit to disc ’ sh ee ’ c’i mol  t’ o’se m u t ’ c ’o’s .
‘l’ s h ut ’ s S — i l l :  lmid i s ’ i d u t c l  s k i l l s  n’ equin ’ing ’ I l-ic ’ s lode. ’n h t i m  use.’ spe’c’ i t o l

n’ O ’ see i,i t ’ c ’c’s -

l ’hc ’ c ’ sse ’t II i to l  c ’r’i tc ’n ’ i o m u I me m ’  dc’c_ ’id i ng w h i c h  oct tbc ’so ’ l i m u n’  gn ’em u ps s b c m u l d  be’ m o ssigm i c ’e. i
t e d  e ’ti u ,’b ob~ec_’t is-c’ is: ~ ‘bo m oI  oucis t  the ’  s l c i d t ’r u f  do l e e  n i mos fo ’r ’  I b i s  ccbje.’c’l is’ e’2

N e ct e’ t h t m t  the ’ c’ t o t m ’ c m e u ’ u d ’ s im’ ip ls - t i - ic ’  usc ’ loin’  tio dt i_ O5e.’ d edl ’ s l dc ’ c’ i t o l  l m ’ m u u u i u m l g  n ’ c’sed u t’ c’ c ’ u—
m uo o d  t he ms  f h ie ’  c_ ’e m n c ’c ’c ’ I e - l i c ’ s s  cul t i -ic ’ l c ’ m i m ’ m u u m c g e ’x ( mc ’n’ ie ’ n i c _ ’o’ . ‘l ’h is us ee ’c’l’m v it  u s i n u i h m c m r t a n t  t b mot
t h e ’  u s s i c i l n u i c - c u t  unt od c ’ he re ’ n’e ’ lle ’c _ ’t I i c ’  coIl m i l m i t c ’  c’e d u c ’ sc’ mc b i o ’ c ’t use ’s : in h - ct ol’ t ic’UltO n’ , t oil
il c ’n - is dc ’sign’tt i t c ’d in  t i’u’ ~~c e- d ’ i t i l l  ‘I’ n ’ t u i n i t u c  S lmun ic l m uo ’ ci m i s  mmni ls ’ suhjc ’c ’f knic m s ’c’l e ’dg e ’ cuu’
cu ni l s’ ta sk kll m mss le’dgo’ c’tin i be’ c’l t o ’- s ufic’ch m i s ts ’l cc ’ I m e n ’  2. l”ccr ’ c’xmo nu im le. ’, ti - i c’ c mb,io’c_ ’fis ’e.’s c ml ’

l’tib lc ’ I wccul e.I be c ’I t i s s i li c e 1  to t -  ti - cl h ess -.:

Types 1 arid 2: 1, 2, 3, I, I :’i, lI-i , 17 . lft 2 ( 1 , 21
‘[site’ s 3 — tm ~~, 7 , e~ , 9, I i )

I ,’c l)e ’ 7: 6, I I .  12. 13. I I .  I S i ti l i ~m e u -lu m n -ni c’ci in - i to ’ t imils oc f ’ twcc i

‘I’vpc’s S i i ) :  Iii  l i e ’

~u 1 c e n ’e ’ t h , un c - cm - i c ’ oct the ’ f i  mi l’  ht’ e mt mml c’ t o l e ’ L c d t ’ u e ’ s  I i t - I t c h  m o i m e c e e  e’  t o i m i \ ’  I t o ’ t u e I m t ’ md d n’I ~o Ie ’  t ie r ’
mm suni gl e ’ c c h m ~t - c ’ t is-c ’ it ’  se’se’ u ’ tu l eiuII e’t’ o ’mo l nu ie’ I heceis eec i l l  be u i - e e l  mi f t ’ t oc _ ’ i i in u g  II ‘I ’hm s c m t l e ’ I i
h i t u d l e e - n i s  s ’ c’l ie ’ti mu i - k i l l  is I t e t u g h i f  - l mt ’e ’ t u o i ’ s c’ I he ’n t ’  i c e  - t o l  u l i e m s l  to cs t u s  s shm c’ c_ ’i t uI tt oc ’t s tumid

c ’c m n i c ’t ’ m I s  (he ’ I n ’ t i u n e c  c i uo i s l  l c ’mu rn I c ,  h e ’ l l i i i l n l  m e u ’ f i u n ’ n n i  t h e ’  s k i l l , l” ctn ’ d’x mm lio i d lc ’ , I c e’ nuumi s t

______ _____________________________________ - 
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2 1

k ut mc sv the ’ u imc mn c ’n c ’ I t u t u n - e m i pp l ic ’aicl e ’ to t i t e . ’  e . ’ o l ui u u u i c ’ n u t  he. ’ us t e e  c_ ’b e’c_’k eemif bmc ’ liel e ’ he ’ cmumu
f ’c) lIos ’c ’ the ’ pr’ occ ’c ’oiurc ’ pn’c’sc’n’ i le ’d in - i t i - i c ’  ‘I’O, l i t h e ’  od id l c ’ CI  is _ c- s bt o s’ c ’ l i t -e n m io ’ s ’ c - I m m m e - e l  t e —

ptor ’t ccl ’ 151) . the  k nu c c s s ’Ie ’olgc ’ t b m u t  slmpp o n’ts t ime ’  s k i l l  hc ’ i u ic  t a u g h t  lo tus  l mm ’ idl m t u l d l y  t o l t ’ c ’ mie l~
bc ’c ’nt idc ’nt ific ’d mis m m s c ’pm or ’ m u te  e ;b ,~c’c_ ’ ti s’c ’ , l I t  h is  is t h ie ’  c ’t ms c’ , t m s i - d c m i  s u i c I d e I tuu t mt tm-c’ types

3—6 , 7. or S-l i )  to ti - ic ’ objc’ct is - i ’ m is appn ’opl’itotc’, ‘l’bc’ i-c ‘~i m i n ’mu l  e’ k ru eisv ledge’ ceiuje’c ’t is’ -

m n s u t ’c’s tha t  ti -ic ’ plan -u wi l l  include i n i s t m u c l  ion in ti -ic ’ n’ c ’e lci mu’ c’oi sdfl c~ e e e t  I i  ic k mi cc s s ’ Ic ’ mi c c ’ .
mmm cd t i l e ’  hig’hem’ c’tutc’gun’s’ of ’ subjec t r n m m t t e r ’  i n su res  t h u m u t  t hu e ’ e l m u n c  c c o l i  i u t c ’lu de. ’ cc h a t —
e”c’ t ’r spc’c ’ia l i ’c ’ sme u m ’ c’c’s ti re’ nie ’c’dc’d tcm te ’muc ’h tb - i c ’ s k i l l ,

I f ’  (hfi er’e ’nt objectives t e ’tucb in g  l i ucts  mind cem n c_ ’e ’pt s  s l i e c u l d  ho ’ t t m c m c l i h  d i l l c ’ re . ’ n o t  ft .
d i f h i ’re ’n t i to te ’  subject mnm ot te r ’  type ’s 1 mind  2 by o i i t h i c ’ u l h y  er em n tomis’  oct hc’n ’ i c t i s i s  I html

shc u _ ml d be’ rc ’fiectc ’d in - i t eaching me ’thod , An iot iic’ r ecess i h m l c ’  l im i t - ms  f u r  ou st i nl c ’t ic - cr - i  w u m u i e l
lit ’ to - c sc’pam’tutc’ those’ cmbjc’ct is’e’s deal ir ’og P r o  hi imlr ’i lv  ee s’it b boc’h 5 I mu e cn u i c ’ i i c ’l m o t  ti n e’ , lc uc ’ t o t  ion
cml ’ pton’ts of ’ equipn i ’oe ’nt . p m-oc’c’du r’c’s i n r o u t  i i e  ui i tu i n i te ’n i tu n ic’ e.’ m ln’e.e mi I t bmesc’ el c’m m lu h g  sc -it Ii

e’once’pts or pn ’ini ci ple ’s tha t  m’ c ’cj uire the ’ t l’ m l in ’mc’e to n’c’lmmtc’ sc’ve.’n’m ol luocts i t  lie svbvs m unc i

whc’ref ’on’es of ’ c ’quipmc ’nt e)pc ’rm itid ) l i u , Other’ bases o n  w h i c h  to m miim ikc’ thi e dust b itt io muu
could be mu r ’equiremiient for’ u_ on cisutol Iv high pc ’rf i - c m’ m - iiam - i c’c’ in - i to bm osi c ’ s k i l l ,  suc h t i s

readi n g: mm rt ee’d to eu ’nphasize part icu l t u n ’ lv  i m pc m r t to n t  temp ic ’s , suc’h mis sm m f ’e’ts’ l ) rmic _’t icc ’s:
ec n’ a need tem teae’h tr ani sit o) r ’\’ topics , su_ ic ’hi mis the ’ sv t i v  the ’ c’I m m ss  w i l l  be c’om no du c ’ t e’d.
d i t l ’er c ’nt  Is’ li’om the ’ t c ’aching c -cl ’ more. ’ stm ih le ’  topic ’s. I f ’ d i f l ’c ’n ’e’nt ob je ct is’e.’s tc’m i c_’h m u g
bocts and concepts wi l l  be ta t mght  the  stun -i- ic ’ wm o v , c l m ms si l ’s’ t i l l  such  obj c ’c ’tive -s m i s eithc ’ r
type 1 or type 2.

II ’ desired, d is t inguish  be ’tweeni simp le mo r ’u d c’em rn p l c ’x c’lmussn ’oo rn ski l ls  subje’c’t
matter’ types 3-61, U n l i k e  types 1 mm md 2 objective ’s , type’s 3-6 objective’s siuculd be’
cltossitic ’d m i s s imp le  or c’orn p l c’x, bc’c’mouse gu id mo mic ’c’ imi t n- m u i n i i n l g  nic’ l hod c m i i i  be- more ’
c’Iees t ’lv kc’ve’d to this distinction , As beibre. hom’cvc’s’em’, mon d e s i r e d  tm t m sts  m t i v  be’ c’bctsc’n
teen’ distimiguis hinig between types 3 amid 4 and type ’s 5 mom - id 6 o b e c t  ms - c’s or n - ic - c dis-
t i n c _’tion at a l l  may be made,

1 ’ inm ol lv ,  d is t inguish objective ’s or-i t he  basis of ’ t he  type ni s tuden t  n ’c’spocnse’ n- c’-
quin’ed: tha t  is , dust  in iguish betwc’en types 3 and 4 mind type ’s 5 t im - id 6 c - cm - i t h e ’  hto sis ccf ’

whe the r  rnastc’n ’v rumm y be assesse d by se’lc’c’tc’d respom isc ’, tom - id timollg 5, 9, mind 1( 1 ot to
t he  basis of ’ ‘cvhether  the  pr ’cmdu c’t only , the pn’ eec ’c’ss on ly .  c ur boc tb  the ’ p n’ cec ’e. ’ss to n - id
produe’ t 0)1 st udc ’nt perfbr’r’nalice’ mire’ importm onit. A I I o ss’inig t he’ .‘it m uf c ’ n ie ’ n i t  c-cl ’ ti -ic ’ c_’r i l  e’
r’mon o-cbjc’e’t is- c’ to dictmtte’ these’ choice’s m outo m iimo t ictull s ’ miiay unduly l’ e’sl n ict the c_’hc m i c ’c’
of’ teaching togc’nt . as discussed i l l  Sec I \ ’ ,l),3, c’ ,

A f i n a l  mus s t g n m e io t  of’ subje’ct matter hs’pes t c ti - ic ’ ex t onn p l e’ 0) 1 ‘I ’ m ohl e ’ 1 is i l lus-
trated in Table’ 3,

1I, (’.6 Combining Objectives

H et ’tul I I l imit I he 11sf u - i l ’ objec’ I is - c’s fb r  c ’nil n v  in to  the  U I shc u ld he mi s c’m c m l c ’mso ’ mi s
pe-cssihle, I Se’c’ ci Isc’ussion in Sec . h A ,  I Adjt oe ’e ’nt ethje ’ct ive ’s c’ec ni c _ ’e’m’ni im ’o g ti - ic ’ sm onilc toopic ’
I h m mt have ’ the same’ subject t i iu t tc ’r  typ e nii mo v be c ’ m ciot l - i i  ne’d to n’ e. ’clu c_’c’ the ’ moni i o - cu n t  eel ’
mni l mut  rc’c~ui n’ e ’d , In the ’  examp le’ of ’ Tmobl c ’ 1. t lie’ sc’e’emnd sc’I d c l  SE RVHA ) I JT ombjec ’l is - c’s
mn m g ht  be’ c’ombi nc’d , li - cr c ’x momi ip lc’. Fun’t her’ , mid j mo c ’o ’ mi t  cci ~jt ’c _’t is- c’s c_ ’oc nic ’e ’rmi iu ’ig l b- ic ’ st onc i e ’
t e epmc mmos - be combuned, whe ’t he’r on’ h o t  I lie ’ subjc’c_ ’t m iimo t te’r type’s tore ’ t he ’  smm l i l t ’ , s i m l c_ ’ c’

nie)re ’ t han  one.’ subjc ’ct mat tc ’r I s’pc’ may he c’nlen ’ed f i or  eac h cob je’c’I ive, ‘I ’bco s to l l  t hn ’c’c ’
TE STEQP omhjc ’e ’t is_ c’s could be’ con icbi nc ’d , I)o noot c’c mn nh i n i e ’  ocbj c ’e ’t ire’s , iiot svc ’vc’r , if ’ to
sc ’p armett ’ I rmu in ing mo d i ’c ’it s ’ n-i -i ight be’ in i sc ’r fc ’d bet ‘cs’ c ’e ’m i I h o ’ n u u ,  For e ’xto nn p l c ’ , if ’ l i - ic ’  
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Table 3

c c F  :\ s s i m ; N i N c i  Su _ ’ lc n f : m - ’m ’ MA’m ’m’E R TYPE S ‘10 O1lJEo ”nmee ’~:s

Smt c t - c d  S,u c l - c l
5 1 c c  I c r \ i_’ i.’ e ’ , ’ c i : e i c ’ m l  S l e d  I c e ’

c c i , , ,  i e c , -  d ‘ c c c ! , -  I ,, c d t , m c ’ c ’c i c c ’  ‘t ’ s’ pc’

m. O ’, c c , - t t  t c lm ~ l cc l  _ c 1 t i c , ’ ; c i c I , ’  I c ’ -, t c ’ c l m t c l m t f l c ’ t t l  - 
l’ES’I l’.Qi’l -

~ 
i t - i  i-:~~~’

c c c i  c i ,  t in ’  I i t t t c t  c c , t m  cc e f t  t ime ’  ‘‘q m t c pr f l c ’t i t  , I 
2

1, d i i c c ’ d d  a ! e i  e e l  i c _ _ c c ’ e l m m c l c m e ’ t m l , -c - i c e d  dime ’  ‘i’ES’l’EQI’2 I
, ‘c ~ d c c l c t t i c ’ c t l  t l i ; c d  c c , r m t t c m c c  t e c c t t c - , I  m~

c r c _ c e d e / _ m t  c c e l d . , i  t t t t c ’ e ’ t t t , ’ c l i . e c c  I t t t c c e e d c ’ d d a c t c ’ ’ - ,
d e  c c c i  ,t l ic . t , u l ’ t c t , c l i e m t t , ’l c , c c m c ,  c ’ c c t t t m c e t t  I ’,  i ’ l - : s ’I ’I - _ Q i ’ , ;  2

c e d e  c c c - ,  i c c - , ’ ’. c c ! - “ i  ‘ c u t e  c i c t t ) c ’ d t d  - nm i t u tc ’it
I lie ’ n i , c lt ’ i m cc cl c , c t t  i c e  t i m , ’  ,c  c

~ 
c c ’ , c i  e e c _ c  I c

— c c i  l , - ’ . t  c ’ q u c  l c t t t ~’ tm 1 ,
d i n e - c t  ‘ I t )  i i i  l l t , ’ i i N T , 1, c , , ’ I , ’ c ’ c t ime ’  u c d e ” l c c c ’ - c ’  t ’ t {\Te d ’ i t .s i f l  2 t l(NTee.’lfAi{ 2

, c d d , 1  e ’ c ’ I c t c c ( ’tc i  c ’ I d , e c ’ , c c ’ i , - c ’ e — i  ic ’ c c l  - ‘ , e c ’ I c  c m m , m i c c c ’

I mt i c l  c c c  l i m e ’  ,\:\ u _ i l  N
c c ;t e ’ , ’rt ,e ,-c ’ i c c ’ t c t , e l e c ’ c ! i , c i t e ’ , c t c e  c c i  I i i , ’  i c cc cc ’ c ’ c ’ t ’ l c ~’-, ’s d ’u i t : St I

cc u c t c l  c’ , c c c i r c c l  c ’crc ’ O t c i — , i c e , ’ , ’

I Ow 51 ’ t f i r c e u t u m i t  i l - c , ’  ~i c c i t .
t_ ’c, c t t em ‘ l c d  t i l l  i I t  O ’e,’ ’, , i ’, j c ~ ’ c ’ i e ~~e ’ c c i  e ’ , c t l t c c t c ’ ,’. s I : l t  \ ‘l l~~d t ’ ’ l ’ I I sl - : I tvlloI ’’I ’ i 7

1 .1 c c t e i  1 , ,,!
7 ; c c c ’ d d  ,c - ,c ’i c , - I d d . c l i c ’  c I i , c c e ’ . e c t d  c c i  l i t  ‘ e t c  i e i e d c ’ t  t ’ I l N t - s m ’ l i l ’ Sl l c ,  u _ ’ I ( N~~5( ’i lE51  c ;

cc ccc c -  r c.mtp ~t l \ ’ , — ‘ ‘ I , ’, I l i c e ’  c c l l m t t ! d I  c c c i i , c ~ c - — ,
d , i c , - c c  a — c - l ! -d c e , c i i c ’ c i i u u m r z c r n , , c e c , m i ’ ,  i c  t i c , ’  t ’ f l \ T , S i ’I l l ’ l c I I  m~

‘1’- :L 1 L N’ - -~ 1 e ’ .e i d a - d t d  i l l  ‘c -
I d  d i c ’ , , - c ,  a cc ’I c c ’ c e c , c l e c ’ c l d , , c , ’ ,c cc , m c c c i ’ , , , -  l i - c e’  I i N  ‘se ’iIE\t I

( ‘‘I l i T I ’ RN  ‘Ti t c _ c  nm t i l e - : c ’ , , e c d  ‘ c c  I c d t - c e  I

t e e , i t e c , - e c  a c, c, ’ i t , ’ t i c , c i t c ’  c i c . e c c . c c c c , ,c c t , c I ’ , i,’ l i t , -  t’ il N r , s m ’ m n Es t Te e t
51 1)- 17 i ‘ u _ R N  , t m t , , c l c , I , e I , e , ’ ,

I I , I ” . c c c c  ‘m u  t i l l  I l l  I INT ’ - , ’t e  . tc cc i -~c t d t c l c ’ t i c c ’ c c ! . e i  ~F3lVI{c)t ”l’2.t 7 ) S R R V R O u _ ’  Fl 7
c d i ,  ci ’ t l t , e  m i u c t t , c c ’  t e e  c c c l — , , ,  c c c  cc c c  ‘ dc l  i d i ~ ’ 2, I ,

I I . I,’c,ccc ~ ‘to tin t i l l _ R N ’ t i c  ; u t t c l  — c c p 1 e i ’ d c c c ’ c i l c i  SEIIS ’mc m m t ’’l ’ l.:: 7
i i  ! , c - :dc c ci  m e ,  c i , S i c c  c c i  c — , ’ ’ -:, i ‘ I i  i L t ’ ’ c c  m m d c c c ’  1, 2 ,

I t , h, c d c c  ‘Fe) m i l l  l - II ’i{N - i c e  c , :  ‘ c c l i i  ~e ’ e ’ c c c ’ d t i u m  SEll S’l ( Ul ,’T’l. I 7
c i , ’  2. I

I I , h. ’~ c c , c m ‘ c c  - t i l l  t ’ l t . ’ i l N Te I c ,  e~’ C c e e l c d ‘ . c ’e ’ c t e ’ t d i u t Sl’j l \ l l O d t I 1, 7 7
2 , , ,

. T~, Wi t h c d l t l , c ’d ’ , ’ c ’ , ’ d c c c ’  i c e  t i c , ’ ‘ I ’ , ’c ’ I c c c c c ’ , c I  ( d ’ e I , ’ i ’ , ‘ l ’ i 3 S i l l ’ n l i N  1 1 ‘
~ 1 ’H S i I i ’ i ( I N

“ c ’ I , ’ c ’l i f - c c ’  , ‘e c t l c i  d ’ , c ~~ e e l , ‘ , ‘ ‘ , c c d , : c ’ c ’  tt cccl e ’c ’c ~cl , 2
c e d e  c c c l  c cc  I ce ’  l’ e ’c ’im cc c c _ a  I ( ) r e I c ’ , ’ , i c c c  c’c  Ii ide ’

i t c , c ’ c i  fl i c ’ c c m t i d l u ’ s t ic c t c t  i u t g ,
I ,  - c I r u d m m i d l c ’ s i t c e c d l i n g  ~c l  c t e c t d c c t t , — c ’ l e ’ c ’ i  l i m e -  ‘m ’ l lSIhI ’ u l  I N I

c c _ c c -  m u’ e c smi r u’nuc ’ nI  ~m r c t m e ’ t p lc ’c. l h t c t  w c c c t l c i
I ’  c c _ c  I c ’  l i t , ’  ccc ci  I c e  ccc ’ l i e  cc c ,

17 . i i i c , ’ c c  ,c it ~ ’ 1 u c c t i c c ’ d e c ’ , c I  l , c e i c i c l c ’ ,’_ I l c c c c i d t i d  ~ c i c c , e i c c c d c , ‘i ’liSli t ’ l l IN3
e I , ’ ’ .c e t c c , c l c ’  d O t e ’  i c c - , c c ’ I i ’, c c m i e l c ’ c , l m c c c c l c t u g  t c c ’ c e c c ’ c t t l c ’

i c e d  cv, ‘ m c i c i  I ’ cc c l , ’  l i i , ’  t i t , c l I ’c m t t t ’ i  cd t ) ,

1’- , I’r e ’ c c c l c - c I  e v e t h  ccc cc  i c e t e , ’ c ’ , c i c e c ’  , \ N  h UN ’ Ic c i t  , m i ’ IOShiI ’lIN ’ i ’ i l s i l t ’ f \ ‘ 7
.ciccc ~, ,‘.c l t c , d l i t d t t , i ” c , I , e l c ’  ,tttt l c ’ c ’ l c c c c ’
t i i , c l i t m t t c ’t c , c t t , ,  e c s m c e e ,  — c c - I ’ ’ c i c , —  I i ’ c c d t l c l c ’ ’.I c c c c c i d d d l
I ‘‘t ic m m d c l  c c c - ’.,

I’ m , ~~~~ 51S t  c , ’ ‘- , c c l c ’ c c t e m v  l i t , ’  e c ” .I c e ,c c ” e t c d l i i i , ” . l ’ i , l ’ c ’ l h K  I I I”l , l e ’llk
c c i  t i t , u c c c l e ’ c e , c d  c c - , ’  ‘ ‘ . c e c c c c c ’ I  i —  I c c - c , c c c  d i c e d

I ,  i ’ Ic e i c t  u ’ I c u - u ’ h  - 
I

l e e , c ; c e c - cc sn- sn c ,  ~~, e c l c ’ e c i c i c  d i c e ’  c c c ’  l ’ c ; c c ’ ’ .  l- ’ l , ’l’ c ’ l i l— ’1 I
c c c  r uc c he c ’i c , ’ , ’k ,

i t , I ’ sc cc mt l t d  :111 1 11 Ii ” .- ’ Ii , ‘, , ‘ i e ’ c ’ i  l i e , ‘- e ’ ~ i ’ —. S l  \ l I .  I l ’c, s i  ‘ c l i ,
c ’ . , , ’  m c c c , ’ , !  I , ,  c cm ’ ,t , u l l  ccc 5\ I I I N ’ ,
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tn ’tummi c’e ’ i l u u s h  c l e’uu t eeu i s l ‘ate’ t ui mc i - tc’ o ’ s ’ c - cl ’ u ’tic’ h SER’c’Ot ‘I’ l m n ’emc ’t ’diu t ’d’ imi ti ll - mu, I l i i ’ s’
sbiocm olc h  neet l)e ’ c - e e u i i i ) i n i e ’ c l , Ot hen’ h- ced s si i ) l e ’  c’ cc u i i b m i n t u t i c - c u i s  c m l ’ e m l c J c ’ c ’h s m - — t i m - c ’  i l l  d i ’ — t  t’ t otc’c l

‘h’muh lc’ 3

Simulating an Exist ing Course

Table ’ 1 I i s I s  t lie’ code’s c- cl Tmoble.’ I tog’c’tlic’n’ sc’it i’i act i s ’ i t  ic’s i qu !zt d ’s . b cc ui me ’ s s ’ m c r k ,
pc’rf ’o r mu m u n e’e’ c’be’cks I t h a t  in ight take’ p ltu c’e’ mit ti -ic’ c’mid c ml hi -ic’ d a y  in - i miii d ’s - l u l l

l oe ’k— ste ’p c’odim’sc ’ . T he’ t m ob l e ’  mul s o sb emss ’ s m i n i  m t ss ign m c ’u i t  ot ’ sci hjc’e’t t i i , i t f e ’ r  I \ ‘ p e ’ — lo

si m uc i l mutc ’  t his c’cm don ’se ’ mind mm s m i g g e c s t c ~ci c ’ m e m b imi to t iom - i  of ’ objc ’c’t ieee ’s to c’unplif y i ll ici t.

Table 4

Ass IGN ING SUBJECT MA ’rl ’ER TYPES TO SIMULATE AN ExIsT iNG LOCK-STEP (‘o[Rs~:

u S m u l c l c ’ c ’ l  Sec  ~Sl , cl c c ’ , ’ .\ ctc1 d ’ ,’~t t d I  c _ t i  S t , , t i
Oh i c - e - t i c c -  (, ‘ec dc’ ‘l’ eccc lic ti i , i  S l , ’ l l c c c e l  ‘l’ vpc ’  d i l e i c ’ , ’ t  cc’ I

I ‘FEs’FEQP I I ) m scus c ,m c t t i  I ) e- t i i e t uice l c’cc iccun  2 ) l ) t t v I
2 ‘i ’ES’l ’EQP2 I ) i s t ’mme , s l t c t u  Dc ’t i i c t t i e , I r c t l c c ,cut  2 I
3 ‘l’ES ’ l’l’~(~ I’ :! Dis , ’usa ic t t i /Dc ’ti ioc ucc trm c m mmmcc I 

~,,, 
I

t,,’R \ T e ( ’ I L \ l (  I D m e c c c _ t s s e c c n  ‘D e ’n i c c t c c c l r c c t t o n  2 (
5 t,’l{ NS SO, ’I IEM 1 D c’ t i i o t t i s t i ’ a t i o n  ‘P c ’m’ i ’ci rn ic it - ice ’ 6

Qc m mz I
I lome ’ svoe’k - 1

51:115 ’ ROI ,’T I Ot i ’vqu i pmet ’u m Pe ’rform an cc ’ 7 ‘
~ 

Dccv 2 7
7 I’htNeS (’IIESIl Dc’mciuist t’mu ti cmn i lPccri ’ccrtu .cnce c em i t

S !‘ilNTeS (’ihl ’ 513 Dc’n-ionistrmu tkdti/Pe’rO ’m > runmcncc- i I
9 I ’ I I N T c S ( ’ i l E N l  I Dc ’t i i c t t is te’ c ct toic  ‘ P c ’ e ’ ! c d c ’ u i ’~, c m c c ,’ c ’ 6 ~

10 [l (N Te ,S ( ’ h i E S t c D e ’m c cn s I r c mtm cn i / P e r f o , r mc mt i e ’ c ’  Ii
Qoci, I
I I cdmc’ wc d r k ‘I

11 S E R V R O  [‘12, 1 Oui ’o ’m iuj l mm e ’ ou t  Pc ’r i cdm’ mc unc ’c ’ 7 ‘ Dc c v 3 7
I I SEll  \ ‘ ROI ,’Tl , l Ou i-c ’qui p mc ’u ti Pc ’c -l ’e ir mm cti c ’c ’ 7 Ii

13 SE R S ’RUI ’’l’ I’, I ( ) m d -m ’ m i u i } m m e ’ u i i  Pe ’rl ’tct ’t i i m i i i c c ’ 7
I I  SERVROl_ ’’l ’ ’2,7 ( ) t i ’ e ’ m u ui pt~cc ’uit Pu -i’ iccr n i c t t i&’ e ’  7

l’i’ c c~ ‘c ’ c’s ( .‘hc’ck
15 ‘I’),ISIIPI{IN I Dj s c ’ u s s t o t u i i i ) c ’ t i i , e e c s i i - t t l c c c t c  2 Dcm ~’ -I 2
16 ‘I ’B S i I P R I N l  I ) j s e’ ius s i t c t i  i ) c ’ t i t c e c m s l  m c c i  c c c i i  2 7
1 7 ‘ lB S II  PIt I N 3 Dj se ’e tssut t t i  / Dc’mcmuisl rat oc ~ti 2
I s  ‘l ’i lSl i  t U N I c  Ou ’c ’m i o t i pmc ’nl  lc e , c , I e c r c t i , c n , , ,, 7

Pr cmg c ’e’ss Chc ’ck 9
19 i”L’Fe’IlKt Die , c ’moss tc t tu  I ) e ’ c i m c c c c , ’- i c ’ c e i c c e d d  2 I ) cuv  7 2
i i i  I ” i . ’ l ’ ( ’ l I K l i ) , s c ’ i c , ’, c - c c e n  1 ) c - u i i e c cc , -,i c ’ c i c e c c i  2

21 nN s ’1’~\ l~I . l ) i sc ’ mm ss ic c t i  l ) c ’ u i i e c c c , e t r c c t c o m i  2
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h i  I l l.  PLACEMENT OF TESTS

Sn nu ce ’  te ’ sts amid ccb je ’ct ive’s mire’ see c’ l oe se’l y m’ e ’I m o te c i ,  II  Is lr t ’o u t ’ n i t l y hc ’Ip f ’u l  ru - e c - C i l \  -

i m m g fhic’ cm lmjc’c ’tis’ e.’s ccl ’ mu i ou _ u -se’ t c c  dc ’e’idc’ lumes s ’  sI i ie l c ’mtl  mmu m ut-c h u ’ n’ s ’  ccl ti -ic’ cm ic f c’c ’t is’e ’s \ , d j l
be’ tc’ste’oi, Inu f~oc ’I , ISI ) c ’n l c ’eeci l’ , i g o - s t i - i c ’  c l m u n n i e . ’ n ’ 1c m i - l c e ’ c ’ i f ’s’ I c ’ sl c ’cm nite ’uu t sc ’h u ’n i Ito ’
_I I i e ’ C d l i e ’ s c’c m u n ’ se’ e ’e em l te ’ni t  . ,  ~es so e nt m i s  dul ) i c ’ c ’I y e ’ s hm is ’c’ ice’c’ni seque.’niu_-t’d , Ic-sls c ’ t d ’ t  icc ’
c ’ i o fe ’ n ’ c’e. l i l l  I l L ’  c ’c ’e i u e ’ t i c ’ e’ ,

lIthe’ c’me nit e ’not of’the ’ c ’ccun -sc ’ is kmiccs c ’ rt  iii eeril y to n ’ ee u g l t  se mis , it is d i f f i c u l t  tmu no imuke
ss’e ’ll- i n i lb u ’mi o c’d dc’c’isiomus abciu_ot the ’  p l ac’c ’mu m c’ n t  of ’ l i s t s , t un i c !  the’s’ should pn ’emhmuh ly l m e ’
cercu it tee!. if ’ t dd l mic’ s  b imtv e ’ be’t.’n see1 l-o !e’liI’ue’d ti mid se ’eiue ’t ic ’c’d. b ecs v ev e ’m ’ . poi n ts tot eec,’ bi c’h
tests ss’i ll be’ i nse’rtc’d c’mmmo be.’ c’h iee sc’nu - ‘I ’c’sh s c m i i i  mu f l i ’ c ’ t  t i - ic ’  c -ecu rse’ dc’sign amid t i - ic ’
I’e’sccun ’c’e’s, i i u u _’ Iud i n g  e’oun ’se’ t i m n e . ’, n ’ c ’ e u i n ’ c’d li - cr -  t i - ic ’ h e ’s l s  t h o ’ n n i — e ’ ! v c ’ s ,  ‘I’b’m is is pm u n ’I ic ’u-
lt in ’ls ’ i! uup mcn ’ t tu mit fbr’ I)c’r’fon -mnmun ic ’5 ‘ 

‘ ;t s  t h t u t  m ’e ’quin ’c ’ sI ue lc ’i i f s  ted use’ spc’c’im o l .  h me ’ n’ h i mo l c i -
c’oe st l s’ n’t’ sec!it ’c ’e’~ t in - id I c e  be’ ohsc’m’s’e’ci bs’ one’ mmm ’ rncmo ’c ’ skilled n’mutc’r ’s.

‘I’c’sts cmon ,mk o mufk’c’t th’ic’ way st ude.’nts pr’odgn -c’ss I hn ’ ou ugh I I-ic’ c’ecuu ’se’. c’ t i u s u l i d s m m r o t t ’
st ude’m its t I  be.’ ‘ ‘I in m i mimo tc ’ d  t ’r ’onii the ’ c-e c u n ’sc’, cm l be’n’s to- c ‘‘ n’e’cs’e’lc’’’ tb ircm u_ ogh prc’c’e’oi lo g
course m ’uo at c ’ri al I wmushbmeck I , cut hen’s to - c t t ike ’ sh it ’t ’i t ol n ’ c’mo’d i m o l  list n ’uc’t i cen ,  m m m i d  s t i l l
e e l  h e ’ t ’s to ski p som u uc ’  sub seq’ac ’nt n i umu tc ’ n ’ i t m i  e pn ’cet ic ’ie ’n i c ’s’ m i ds’ tun u _ ’c ’ c . ‘I’e ’sls pn’ ccs’ ide ’ t in
m c d m i m u i s t n ’mi t i v e  tool t b r - adjust ing ins tn - ue ’ t i mnu t o l  n’e ’se d tin ’ c’c ’s ti m s l udc ’t u t  i te m - m i s  m u n i d  ah ih
t i c’s: he’nic’c’. t h i s  ts ’pc ’ 0)1 tc’st is of’ pm urtic ’ultor imupcur ttim ic ’t’ il - i ~,I( ) I ) I A ‘I’ hi is se’c ’I i - l i
dl usc ’ussd’s c’c~ i side. ’i’t i t i c cns mobout the  p l m o e ’c ’nii c ’mu t anid dc’sc’n’ i pf cci i  e e l ’ I c ’ shs  t m n i d  t t ’ s t - r - e ’ l m o t —
eel mm c i u~ ’ u t  ic ’s, I”igu_i n ’e’ 5 sh ie ss’s the ’ n’ el m u tio n i  of ’ th ie ’ ti c’ c ’ usu me m ts de’sc’n’mbc’el he’re’ t e d  t i n ’

e v e - t I m  I I  de ’c ’isi u eu ’i e m - c ec ’e ’ss ,

I I h . A  i’ESTS AS FLOW RECULATORS

‘I ’ c ’ sI i -  t b mi l  mill i e-f the ’ was’ shude ’n t s  pn ’ cc g t ’ e.’ss t h n ’ mm u _ i g b  Ib e ’  c’ mmu n ’ sc - c m i i i  h imus’ o’ st r e c m t g
c’tli’c’ls c u d  c ’ e c u _ i l ’ sc’ sI m ’u c’ tc m n ’ c’ m i n d  r’c’so u n’ e’c’ n ’c ’quin - c’mu e. ’ mi fs .  ‘l’l us is ~c m u u ’ t i c ’ t i I t m n ’I y h ue’ c c l ’
I t ’s l s  gi s’t ’nu t ot ti l t’ c u d  ccl ’mu mn muj c en ’ sc’c’t ic u u 0) 1 the ’ coon-se’ su ch  m i s t o  i ) l oce ’k , I n- i f uu e ’t , i— h tueic ’mits
l ’r’ e ’o~u e ’ni I l  mt o s s t ’n ’ mmmi u c - c t - ic ’ m m d u u i i n o u s t r ’ m o t i s ’ c ’ d is’ i s i cmn o f ’ the ’ ceuum ’se ’ tee m um ue mthe ’n ’ so’he’no the’s’
r emiss  mmmi o ’ m o o l - of —bl c m c ’ k  t e s t ,  Somni o ’t i t i i e ’s i u u i l m c e l ’ t t m n t  te ’sts mon - c’ iniso ’u’I c c l  ss’i t i i i u i  mm b lcoc’k ,
ptun ’ti c’u l mun ’ly if ’ it is a l cen g oom u c ’ see ’ith d i f f i c u l t  suh ~eu_ ’t m u i m u t h c ’ n ’ ,

‘l e s t  s me s ’ e ’r  s m u i m i l  Io n’ s e c t  i mc nis  m m f ’ t’ cmun’ sc ’ c’onto ’nt c’ton l mols o m m t f ’e’e’I sI e. im ie ’ m ’if c rcc g n ’ o ’ ss l”ec u’
o ’ X t i I i O I d I t ’ , mi s h o i e l e . ’ m u t  m u i m u y  bt ’ n ’e ’oiuir ’e ’d to - c n’c’pc ’,u ( t h e ’  ini stn’ u_ u c’f iucmu d u _ i m - i n i g  tb - i c ’  r’e ’ gu l mun ’
In - mo i mo i n ig cit e, it ’ I - i c ’ f iu i l s mo c ’ r - i lc ’r ’ momi u_’hc’c’k. This c ’ tm m i s c ’ s h i r u i  h e m  b il l b ’l iin io i h is clm e- ’s
n ul mutc ’ t— m I I I I  t ( c  tm m k e ’ n u u e e n ’ e ’ of ’ f l e ’  in s t  n’ uc ’ t e m m ’ ’s t ime ’  to n ( i  : d h t o ’ m i t  ic m ni mu n i ch no l mmn’ o’ ccl ’ cml he r’
in st u - t i e - I  u o m n u m u l  r’ e ’ sucun ’c’o’s , sue_ b  m is e’Itmssn’oc-cnii sptic ’e c - in’ tn ’ m u i l u i n l g  c ’c i lu i cm l lo ’ n l t  , Sinui! t on’Iv ,
mil l e d li en’ st u m ! c ’ I u I  wii c c us mu l l ec ss ’ o’ol ted ski p sec t  i cmui s  ot ’ hhc ’  t o u r - se- c c li I lie ’ b t o s u s  cml h i s  t t ’sl
pen ’lien ’nnumini m’e. ’ Itm k c ’ s f i ’w o ’n - m n u s l  t’uc ’t u c c u i m o l  m ’ o ’ sc u um ’ c’c’s t l i m m n i  f l i t ’  : o v d ’ r t i d e -

A nu o n u te’n ’ m u u c ’ciimu l t ’ sifUmuticemi c ’m m u u min ’ i t - c ’ I h t ml us e ml m oi mo r’ gin u m ul in ui cccn ’ tmum ic ’e’ tier’ pl mun c uom ng
u im m n - iie’ I s’. ss’ioe’ni mu sle. id c ’n f svi ic -c p c ’ n ’h om ’uo s p ( ood n ’l ,~’ c cli mu l u s h  Is  g u \ c ’ t d  t’ c ’ uoi t ’ e h i tul l l d s t  n b c ’

t m e e n u e c t i l s u c l e ’  c c l  c ’1m os s ii ec ur’s cci - t i un ’  h u t u i u e ’  s t u d s  Suc h m o s s i g n i r u u e ’ u u l ’ - i i muv e ’  t o e d  c i u m ’ee’t e ’ I I ’e ’c’l
e c n u  I h i ’  st t oe l o ’ mu l  s pr’ogm’ess I i d l e  cmi g lo m c d l i  I t o  i’ i tis l n ’ ii e ’l dcc li , m i l l  l i c c u g iu  l iii ’s m mol de r —c ’ m i n t
ocic i l n c cn m ml bu oin ’ ti e’n ccni h i s  e e d i t  ‘ccl e ’b t i ss Ii nnue’ m u d  tout c I c e d - I ’ d - , ‘— c ’  l i i i ’  l cc mo o i  cent t he ’  d u d — I  m Ol e ’—

l e d ’ m uni c h unu’ — Ic’c ic ’Imc cn i m ml f~uu _ ’ iliIuc’ ” - ~“ iIhic ’c e m tm l ccl e ’ l m mss l’t ’ I l : e ’ e l i t d l  u l o s l n ’ u c ’ h u c c m u  u s tu i n ’ e’t u eic,
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Fig, 5—Relation of’ decisions described in Sees, III arid LV
to overall decision process

inc ’Iude. ’d in the t’e gu lm or O ) u t —o ) f — c ’imiSS du t  ic’s of ’ m it -i i n s t ruc t on ’ . h cewc ’s’e ’r ’, it should rio - ct
be im - icluded in MODJ A ,

TESTS AS TEACHING DEVICES I I I .B

Tests cani be mon integral pant  of t i - i c ’ inst  n’Ue’f i c m .  By ol e’t o ’r nuui ii i n g  wh c ’t b t ’r m l
studen t hm o s mmmstere’d the’ su_uhjc’ct. they e’ani pc’runit icr’ bl mmc’k h i s f ’urt hie’r it’ eei ~n ’ c’ss , is

discussc’d m i hces’o’ . Thc’v cmiii muiso n’c’imi fbm ’c’c.’ pm’e ’co’dir’ug imist r’uc’t ucu n i  its’ c’m i m u s t n u g  t ime ’  sill-
de ’uit to n’c ’vic ’see ’ ml in I ) rc ’pmm rm m t ic - in - i for’  the ’ test - A no l I bier cm ii i  be use’d as c i  i t i ~ l id  sf me ’ I m c c c i ”

f e e  d etc ’n ’mii in - ic ’ how much  ti -ic ’ student  a! r’c ’adv kn cmsvs tihoc u _ it  t i-ic ’ sub c’c,’t , s~’hm il b u s
mip t i lu dc ’ s  ,ire , or in S v l c m i f  p an’ti e ’ulars f l - i c ’  imis t  n-ti c-I Oh us e e l ’  is  n e d  u i u o ’ c ’ l u t u g  sI u m h e ’ n i f
n ic ’e ’d s ,  Inf’ormmiti oni f ’r’o-cm diagnc -cstic’ t o ’ s f s  I l u n o . I e s I s i  is i isc ’c ! mr - i  ~c l m i e ’u m ’ig ‘-I d l d l c ’ t i t s  i l l
dcutm r’:eo’s m i s we ’ll mi s in - i  t zo i l cm r ’ in i g  m m c s t r ’uc’ fhcr i  t o the ’ noo ’o’eis e e l  m r u o i u ’ : i m h t u m o l  s t m i c l c ’ r u l s

Fn’eottoe’nit tc’st ing can he’ par’tuu_’tul m i n’l y b uo’ lpf ’mm l li- cr’ l i ic ’  sI c i c l e ’ n o f  cc h cc  us I occ om r ly  n n i e c l  u~
sto l ’’ eh to - c ie’arro thc’ subj ect , I Icms’c’o’ve’n’, l ece c t ’r’e’e luo’nul le ’sI i n t c ~ e’m o m u  ‘— l e c s ’ , m l ets v m u I l I e ’  l i - -I n ’Ue ’
lion min d Ic ’ tu d 10 hocre’doni ss’ilh I~ sl t m u k i m i g ,  ‘I ’h o’n ’c ’ us mc joucuni t cm sc i iee ’i u flit’ I c e ’ e l i m c ’ c i e

c ml ’ tc ’s t ing us o p t i m u m , be ot tee dc’~e ’r’ n i i i n o e ’  pr ec ’uso ’I y ss h c -  c if rc ’d l c i i t  c’ ’. n i t

l i m r n i l m u n ’ i l s ’  ‘cs’ if h t he  sIil m I c ’c f m o i mul t e ’ n ’  mind  sI c u d e ’ n l f  I m u d l 0 0 0 L u l  c u l t
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l i l , ( ‘ ‘rE STS IN  MOl) iA

,\t lt’n ’ ho’ Il tis e ’nute.’u ’c’d sui cj o ’ c’t n o u m u t t e ’ m ’ ty pe ’s  l i e n ’  I ht ’ I i’ m i l i u l l l m 7  c c ic jo ’c ’ t i s  d ’ s , I h ue ’  l i — c - c

u c i c ’ n u f  l i t ’ s  t m - st s I l imi t  n ’ e ’ g ulmu tc ’  i -h o i m i e ’ u i t  p n ’mcg I ’ d - — s l i i  I ’ m h I l t  f l u e ’  c ’cm u t ’ sc’ :\l I I c - st s 5% l i e  ‘— c

resul ts  d m u n u  c ’ t i m l ’-e’ stude ’t i t ’- ted Ice ’ c l  u i u i m n m i h c ’ c l  l ’n ’ eeu ; u  I h u c ’  c c c i i  ‘sc’ mcr  l e e  I c e ’s m ’ i e ’  to l ctmrh m c c l i

ee l h ue ’ c ’ecmin ’ se ’  i l l u s t  lI e ’ i d e ’ m m t i f i t ’ c i  mol t i l i s  p e m o n i l ,  ‘I ’ c’ sh s  I b m o t  m l c ’ t e ’ u ’ m u u i m i u ’  t h e ’  c ’ e c n i f e ’ m u l  c c l

suh se ’t iue. ’uul  u u u i - t  m ’ u c ’I i o - c ni  h un ’ i n u c h s ’ i o i u _ i m o l s t u u i c ’n i t s  h u m u S ’  m l s c e  l eo ’ c ’ u t t c ’ n ’ c ’e i b o n e ’ , m u l l  l i u c ugh
1,1O1 ) I , -\ c ie m e ’s m u c c t  siniu u l af u ’ I Ins din ’e’u_ ’t Iv,

I mu 1 - c I m u l I  n h h g  f l - ic ’  lest sc’h e ’ du _ ul e ’ , hmo ’  ~u I m m m i n i t ’ m ’  s c - i l l  liil d it l i t ’ l f m l ’u l  l e t  c’e m l l s i m l c ’ i ’  s’, bmm u m
e ’tic ’h t e s t  s ee ’m I I c’mu s ’ e ’n ’ , ‘l ’Iii s ~-cr ’ e tv id c’s dir e ’c ’ t i m e n u  f u n’ m m s s i g u i m i i e ’ I u I  c c f ’ s u u m j o ’ c ’t n i m u l t c - l ’ I s ’ l u e ’ s
mi n d s~mc ’ c - i m ol  m’ e ’sceurc ’e.’s Ic - i jm mun ’ t  ic ’ imi m u u ’  tests m u ni ch  I i c n ’  l m u t c ’ m ’  i h e ’ I ’ i ’ — I c e I l s

The’ mn mmtc’m’ m m ol mc t e ’ sI  u_ ’mms’ e ’n ’s de. ’po ’m ids cmi its Ittil’ Iieusc ’ , I”ccn ’ t’xm u iot pl e ’ , mm t o ’sf c- m i n t  ice ’
u_ ise. ’el ted asse ss iuimu sfc ’n ’s’ of ’oh pe. ’c’tis ’c’s tm ueu g h i f  s l u i c e ’  f l - i c ’  Imosh  Io ’ s I ,  On’ , m s m h i s c ’ussm ’c i  t ’m u m ’ l i c ’ r
l i , f t 5 i , t e s t s  c’t i n i  he’ use d Ice  h e n c e . ’  n - e ’vit ’sv um l ’ e’ r imc ’ im ul  oeh j t ’c ’t ive ’s ttuug b t e ’mur l i e ’ r  i m c  I bi t ’

e ’t out ’st’. i Su c ’h t e s t s  mite ’ sm tln e . ’h  ui - i - ic ’ s  t o ’ rm u u e ’d  “e’n ’ i le . ’ r i cc n  n’e’e’luo ’c ’k s, ” I 1 Oi mj e ’e ’ l i vt ’s sel l Ii
suh lt ’c ’f m u u m o l f t ’ n ’  ts ’pe ’s i —~i mom - c’ e’s Ite ’e ’im i l ls ’  m mm nc ’ nu m ol m l e ’  ted u’ e.’Ic ’sI : i t  tutu he’ u _ imim i e ’e’o ’ i mtm u i c l y
d ’ X f d t ’ n l s i s c ’  le t  l’ e ’ I c ’ sI m u i m i n m ,\’ of ’ Ihu d se ’  ss ’ilh-i i u i g h e . ’ n ’  suimjc ’e ’t n u u m u l t e ’ n ’  t y p e ’ s ,

I dt ’ m i l l v . I t ’ st s s h e t u l m i  he’ htise ’d m e n u  mmbj e ’ c ’t ive’s , I mu l  if is p m t s s i h l e ’  h e r  mu le’st tee  c’c mv o ’r
n e t l u t ’  ccl ’ liii ’ e mh~e’c’t ire’s t m m u g b t  il - i t i - i c ’ c’ou_ on ’se’ i m u  mu d i n ’ e’c’ t sc’ mo y,  }“c er e ’ xmouo p le. ’ , mu t o - st m n m u y
m ’ e ’c l u i i ’ e ’ l i - i c ’  sI u _ u d t ’ n u t  l ed  s v n i t  bc ’size. ’ h i - i c -  c’olil’ se’ m u u t u t c ’ n ’ i z i l s  t i e  so i ls - c’ mu spc’e ’ i m u l  p r o b l e m ,  In
t h u s  c’ t k s o ’ , m o h i l  i t s ’  tue  s s ’n u t  hu e ’ sizo ’ is b e i n g ’ t e s t e d  mis mouu _ ic’b mis miim us l e ’n ’s’ mci ’ ohje’c’t is-c’s,
I ) om ug’ m t ue s tmc ’  p i ’e’te ’sts , c mli e ’ n ’ u  u_used let assig’m sludc’nts l o u  pm on’t i u _ ’ u _ ol m on’ t n - tic - k s c - cr ’ gre -cups , n i m mus’
mu Isee he’ d u m b  is’ i ru e _ lu meet Is- n- c’ Imu he ’d t e d  I lie ’ p r’e’e’ iso ’ cm cli n ’se.’ mmhjc ’c ’f i

111 .1) E l iMINAT I ON FROM THE COURSE
t1 m u fi e n ’tumi t u fe’ ly , th ’’n ’c’ is m m l n l c c s t  m i l e e s - m o y s  sc dni e’ miummi—ze ’ n ’ ot pe. ’n’c’t ’nt m i g c ’  u u f ’ I n ’ m on nie ’ e ’ s  w h i t c

e’t u n u i u mt h e e r ss’ i l l  mio mt I t iLis ’c ’u ’ mu gis’c’ui I n -m um n u ni g c’oun ’st’, ‘I ’ bu s  ~m o ’n’ c’e ’nut mmg c ’ de ’pc ’muds m ii i  t h e ’
d i f l i c ’ u _ i l t s ’  c l ’ t i - i c’ coun ’sc’ m u u , c tc ’n ’ im ui , t b - ic ’  mihilit s ’ of ’ ti - ic’ stu _ iml e.’ m ’u t s , m in d fb e’in ’ mu edlis’ m mti mur u ,
S e e t i i c -  e . ’ x mun iu i m l e ’ s  of ’ subject  t hee ’s , ap t i t u d e’ pr ’e’i ’o ’u _ h u i s i l t ’ s ,  m ind  c’I iu o ii m i mut ice n m’mute’s m or ’e’
sbet ees’ui  i l - i  l’m mhf e’ 5,

Stud o’rihs m o m - c’ s c cn ru e. ’t in u c ’s  c ’ l in i in t i l c ’d  l ’m ’ ecm u i  mu c’e u u n ’sm ’ ime. ’c’momise ’  cm l ’ sie ’k nie’ss , disci p l i t i -
mi t ’ s  p n ’ u t i m l c ’ nu i s , u n ’  c-c t l ie ’n’ noiimic ’mocl c ’t i iie’ l’ O ’ m i s e l lu i— MO ! )I~\ dc-cc’s micc t  s i m n u l t o t e ’  c ’ l i ro ’u i n m i t i emi i
f ’n ’c m n u t i - i c -  coon- se ’ mon y s v hie ’ m ’e’ i mut  atIc ’m ’ Ie ’~ls , ‘I’} u e ’n ’ef ien -e ’ , n i u t m i m u c ’ mu dc ’ nou iu _ ’ c’h i m ’ m i n i m o t i o c r o s
sh i c c u l d  I)e ’ in cluded eeee ’il b mic ’to dc ’inuc ’ e ’ l i i i i i n m u l  iccm s i f ’ tb ’ie’y m u n ’ e ’  I m e  he ’ e ’ oc ni side ’n’ e’d in - i  c’oun’ sc’
p l t i nin i i r ug ,

i~ i ,i~: RECYCI .ES TH IW UG H COURSE CONTENT

SI u m l c ’ m u l s  sv hce  o i cc i tmt c m n’ l  c d i i  m mii t ’ , eetm n o u i u i m i t  imm m litmus’ i-cc ’ n ’ c ’o i mu ir e.’oi lee svt u s l t ic muc ’k t imid
Im o ke’ I bum ’ o ’x mm no dili m u l c dli mmgm u im u , n- mit her I h m u mu Ice ’ c i i  u oi in cm ul c ’ oi l ’n ’ecno i tb - ic’ t ’ecu rsc ’ Ro’c ’ye ’l ilog
i s  m u c ’c d n t v o ’ t u u o ’ n u l  e i m ” ; i c _ ’e h un ’ tool j u ms honug l i o ’  i m o s l  n ’u c ’ l i c d n u  1mm sI um l o’mit d u e l s ,  I t  bo ’I ps l i - i c ’
u u i ~ I h u e -I e m r  l c c s t m u v  s’- u t h i n  ti - ic ’ c ’ c c e i r ~ e - o ’ i m u u t i m o m c t i m u n u  rmu to ’ , svhi cb r u m my ht ’ m o o h n u u i m i m s l r m u l i y e l ~
d l e ’ e ’ d ’ s i - t i t ’ ’c - s~’ i I i u e c u _ m l  s pc ’ mu d i nug  le e cu ,7 lo mm u n ’s- di em’ class g i s ’ m n c g  r’c ’ miuc ’ o hmul  i m n s t m ’ I i c ’f i m dui , m un o l
i f  il l S  c ’ - I h ue’ f meeemn’ c’b’ 51 umde ’ nu l Im u’ u ’ mul hi uig ~Pmie’t ’ li ur uo u m m s l e r i  uii ~ cli tlie. ’tulI f t t il ’ I s cul t he e ’ce um’ se’,

‘ c c c ’ I c  , c m i l l  c c : ’  I e : d i l l l l ,  u t m c i  I I ’  c ’, I

_ _ _  -~~~~~~-‘-— ‘-— ‘ -‘ - -—- — ‘ - ~ ‘- -‘--,-- ‘-- “-—--
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m t _ S  1111 l I l t : ’ ‘c c c , ’ , m l  l’t t c ’ t d d f  c , c c c l d c ’

l i~ ’ ; c e i c ’ t c i , c c c ~i i u u
: m , \ B l l u l : m , t i d m ; e m e m l  \ l i ’, ’, I , ’ ’m I e c ’ I i , e i c c ’ , \ ’ ,~~ m m m c  SI c c  I c c
.m , \ 1 l l l _’ I i m m ; m ’c l l , , e i c c c  i i ; c c ’ c ’ d c c c m s c d c , , ’ i  , \ c t l m  m m ’,
, m , \ l t i l I m m T : t l ‘ u I e c , ’ c ’, ’ S’e \ .’ c l , ’ t t d ’ , d d ; m e ’ c ’ , , c c c c ’ S e e m

, \ B l 1 , i d i , c I  i l l - d u e l  l ’lc ’ c - i c ’ e , c c i c ’  d ’ c c c t t l l m l c ’ e ’ St s i c - I c c —
I i  c ’ i e _ c c c ’ I d _ e d  I I ) i ’ — c l _ c ~
l’;t i m t d l m t u i c ’ t u l  ‘i i  I’ I . e  i — c c  e e c ,

‘ c m ’ acid 1,0 i t , e e i , i , ’ I l c - ; e , c i e ’ r c e c t c

c c c ’  c c i  a s U I c c ’ c ’ t ’ i t c d t i  t O i l i e ’  , \ i c ’ I l d , c c t ’s Q c c , c l d i  i t i ~ l’ , c ’ , c c c i i c c , c i c c , m t  I , S ( ~ I ’ e , S i I c ’ . , ’ e ’ l  - c c c ’ .

c c ’ , ’ d ‘, e ’t c c ’ c ’cui  I ’d t i ,  ‘u t e ’c ’ i i c m  - ‘,‘t c l c s1 I, ‘ce l t ic  c d e c ’ . i  c ’ , c  d i s c ’  m .5 c , , c d c c l  I I ’  ‘ c i  ‘ ‘ ‘ d c cc ’ i

sc’iti-iu u t  n’e’quiu’ing the pi’c’Pmum ’t i t io r i  eel  m i c l c h i t i m u n i m i i  c’c c I i I ’~~d ’  I i i , t l e ’ I ’ i , c I — . . \ I ’ d ’ e ’ s s ’ I I t i m l  ‘ - I l l

d e n t  mar t e n n  Ihe ’ c lass t h a I  e’nIe. ’n ’d t u t u ’ , ’  h u m s , I c c  ,~iumip Itlv t i t h d i h c i i l — t  I t i t  S d ’  t i d i ) I C — t

t ’u i m ’ n u l s  mi l l  mulc mt im , t ’ t i - ic ’ t ine ’ , ‘[‘h e’ d i s t m m l s t u n i m m ~~c ’ is  t b - i mol I ’ m - s ’s ~‘ l i u l t ,  I s i ’ I  , i  l m u n ’ m , m e’ m c c l  d c c c i  c c l

t i - ic ’ c ‘ U l ’5e’ s mut  i toe ’um ’ I m m n ’g, ’ ~‘ im st s  in t e ’r’ t ’t ’um ’ , cu l ’ m u d c h i l i m c m i t u l  i i l s l l ’ mis ’l I c d l i , m I  I e ’ s c e I i l c ’ d ’ ~ ‘ c — p c ’
c’t t olI’ c sI ude’nt tin nt ’m required. In bu t, n ’e n m t ’ d i m u l  I l i s t  t ou ch m e n  i s  1et ’ e t h m u l m l ,s’ n u u m m c ’h mI le  c c c ’

e ’t f ic ’ i e ’mit  t h imu n u ac’n’uss—the’—bi umuo ’d re’s’s H i n d .

SKIPPING AHEAD 111 , 1”

SI ude ’m t ts  ss’ho doe S’e’l’ s’ svell men  to le. ’~ t t u m m y  be.’ pt ’b ’Iu i  ml ted I~ e f d l ’ u d f l c ’ i c ’ t i c ’\ m uel ~ , o c m
‘Ibis c’m m r ’c, pn’ovide’ modd itiu nmol rnot i s’ mo tim - cu i f e e m ’ Ib c - t o h l e ’ sI ucie ’nu l m uuic l Ic-Ic- use’ b u n n t  I

uro m n ot e ’r’ c’stim -ig i u u s l l ’uc ’~ t e e n ,  mind it n’e ’lu e ’v e ’s s c c u u u m ’  i t t  Ihe ’  I l l e ’ s ’ - d i l ’ e’s d e n t  t n ’ t o i n t i c i t :  h e ’

“~u c t i I ’ s ’ c’s i ike n’ecs’cbing, ski pping is sin ip lc’ tc t u d m i u m n i i s t t ’ n ’  m i n d  n’ c ’d l u _ u i l ’ t ’s m u m c , m e h e l d t  i c m t l , t I

p n- c ’ no m ’mot ion ’i of ’ mm ut e’n’ ia Is.
MOI ) IA cannot s i m uhmute ’  pn ’o m fi c’i e ’mic ’y m u d v t u n i c ’t’ i h i  l i - i t ’  “th u d’ 5% m i S  tus  i t  “ h m l u t l i t m I c ’ s

re ’c ’ se ’ Ic ’s m i n d  lh ilu u’e. ’ s—i ,e , .  by s e ’ m i d i n u g ’ tot - i  i n id i s - idua l  s tudc ’n i l  h t m i ~’ k m e s c ’ r  c’cd di rsd -  n o t t u l c - r I
t i i  er dro ppi m’i g h ini  h ’r’otii the ’ c’e eun ’so’, MO1)I,\ e’m on tipl)n’m cxi n iim u te’ t he ’  t ’t f i ’~ l s cuf h m r m e l i c l e ’ n o -
c’s’ to ds ’ m un ie ’e’s , h ieess’ c ’vc ’m ’, i f ’  the ’ p l m m n i n e n ’  de ’s lgmum o te ’s h c ’tim n’ c ’ h m in id  o chj o ’c ’t ‘c c ’ — c c l ’  I t ’ m o r n u  t i e
e ’ s’e ’ n u h s  I c e  i-ic’ skipp ed . along sc’mth the ’ c’ate’gccrie’s mcI ’ sI u c l c ’ r ’ s whicc ss’ould sku h e t l i mit
This  u i - to ts’ ix’ c- ct ’ c ’ee!i ’ ’ ’ n i f  c ius ’ e ’ c ’ , .i h ic ’ m m l  ic - cr - i  t c n d  is I n’o’m utc’o l niic m’c’ full s’ ni VI It 2

OTHER TEST-REI~ATEI ) A(’TIVIT I ES I l l  u

‘I ’e ’ s h ’ -  C , i l b  d e ’ l l e ’r t u f c ’ e t h er  i n s l r m m c t i e c n m u l  m u c h  i ’,’i l  ic ’ s n m o m u o ’ l s ,  I ’ d ’ s  l e s s ’- t r u e !  , t

I mc ~u i e ’ s  ,\ n ’o ’s’ue ’w pr ’o ’pm ur e ’s l i i i ’  sI cuck ’nI fcc  I m i k e ’  f l i t ’  te ’sI ids’ i u t u s  t h u g  l u m t o o  ~c e  c 5  c r  I l i  i c e  I I

t m m f l t  J d c d l n i t s  cc l i  which he’ l i t m u s ’  ho ’ I cc — h e el c\ rd ’ s - mt -s c ’  is t i l i - , i u  mm m i n i  t I n e ’  d d l d l d u d m ’f u r c e l  S I c e  l I d - l I e

— —
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I l I e ’  — I  i m m l c ’ n t  ‘ - c - c ’ 11w ’ ’ d i l l — c -  a— _ e ss s u i t ’  I s  c c  - I t O  d u l l  t i l l  c c l  lice ’ liii hug’- l i t ’  i i t m  i u ’ , i  I t

t e e  I l l _ t i l d d d l i d I  l e ” — t ” s ’ d ’ S c ’ d  I t i m  m ’ ~~i l e ’ e 1 , 1 1 1 5  c i i l t i , ’ u i l l  l I i , m t d ’ l ’ i , t l , , d  i t i l : ’ c ’  d i i i ,  ‘ 1 1 1 1 1  c c l  m m m m u l t ’ I  I l l
e e l  l b i . d t c ’ t d l  I l i u m  ‘ m c  i ’ m ’ c , i l ’ l~~ e e l  t } o c ’ , ’ c c d i i — c ’ t l u t m t  l i m e ’  sh m i c l c ’ h i l  i i i , m s  l i t i s u ’  I e e l t ’ , c t l u ’ l i  m e l d ’

d c c c l  e ’ , i  t e l it im d I e ’ ” I t  c i  n e ’ s  Ic  ‘ss —

I c ‘SS c- t i l t  - , — - ‘ l i i i  I c e 1  m i s s e s ’ - l e e  i c c ,  ‘ c _ c  -d c ’ I l i e ’  I c - —I , I i  ic ’s t i m  i s  cm - m l d s  c ‘Ii dill

“c ’l dc ’ e llil t’ t i i t t - i  rOll i c d ht c c l  ,i — — i m ’ld t ’dI I c r  l ie dmu d e ’ - i u c l ~ II  .1  I c ’ s  h e sS f e e l ’ , d  c i  t u c , ’ e i l , m r  l u — I

sc i l l  l i e ’s c - i  l e e -  e’ , c i i , l t i , ’ t c - c l  i i i t i  i l l , I’ c ’ ,m d i l , d c  e l m ’ - —  i l i ’ . I r l i e ’ l u e e t i  I c u i l  I b l t t S  Ide.’ tu ssm 9t uu c ’oi f m m t

I t ,  c i i  i c  - i  u c i s  , I hu e ’ I t l , I I I  11, - i  “ i d e  c i i  m l  I c e ’ , i i  ml  m m —  t t  h e c t i c ‘ss c e r k  l c ’ m u r n  I il c ’s c u l l , I l c d t  , t  I’ d ’ s  1, 55

t c ’ s i c  ‘55 ’- c c ’c fi I 1 1 1 1 1 , ’ l i lt’ -t i i e l c ’ l i l I c e  i l — u ’  ‘-I c c c  i t u l  ~‘ c ” — c l i n d e ” — s i t c e t i l m i  mul s s  i s ” . Ice ’  c ’e m m u c i t i c ’ t c ’ e l

~hi 1 1 1 1 1  ‘— e ’ d c c i  U cc i  i c e — l I t  C l i c  en

- I I !  i c ~Ii u - u i ” ,i — c ”-- I c  c l i  I l l  55 I l l ’ ,’, t i l e  - I c  “ .1 1 1 1 1 1 1  i t :  ‘ cc i i  c i t  I l ie ’  l i e — I l I I ,  I c c i  c i i s,  l i s s c ’ s

h u e ’  I c ’ —l c s i t l u  h ue ,  e l m — —  c c F  u c u m l u s u m h i i , c l  — t u i c i c ’ n i  ( ‘ n u t  i c i c l e ’ ’ -  c ’ u e l i , m c e s ’ c ’  h ue ’  m o i s t  n ’ t i t ’I m c c m u m u l
1 1 1 1 1 ,  l I e  c i t  ci  t i l e ’  I c — I  c u d  i i ,  c ’ . c — c ’ h i d e ’  ‘-I m m c l c ’ I I I  -

- ‘ - e ’ I u s u ’  ccl i n s  e e l s  e ‘ l t d t ’ t i l  ‘cc I I  i - i l l - i c ’  i l l — I  I ’ l l ’ ’

h i t  c l i  I t c  I i n t o ’  sc i t  I c I t  ‘ çc c efic ’~~, m u l l  “I  i i c l c ’ t t h s  1 , 1 k  ib m ’ , t i i c — i  . 1 1 c ’  I - - l i  I c e d l e e  t i t l e  ‘ i i c i  t i l e ’
- I I  c—c ‘ e ; l , m  ‘ 1:1 I I I  I u ~ d i e ’ , c c - ,:. d c c i i , ’ —-  ccl I ic ‘ u r  l ee - ‘f c e r l u i m o  i i , ’ , ’  c u t I I b u d ’  I c ” — I

I I I  i l  \~~ I(~\ I \(  s I ’ I t . I Ft ’ I  \I~ ’I”l ’KU ‘ I ’Y IES ‘1,0 ‘I ’I-S’ I’S A Nt )
Ifl’ \ II- ’\~ ”~

I he ’ I s  c c ’  c c l  ‘-h i d e ’ , I nmu m uc I c ’ ?  t e u r  c ’ - — m i ti ci ic’s i , ’ss 5 i’- I ’ c ’ l t i t c ’ e l  l e e  i e m i h  lie d l tc’ c_ ’c ’ssa h’ u I s
l i e ’  ‘., d i t u c ’  .m  l i l t ’  - h I d e ’ , I i l b t i t l u ’ I  c c l  h ue ’  c e i d l c ’ s ’ t m s e ” .  e ’ c c s c ’ I e ’ e i  l e n ’ c’\t ih t i jd l t ’ , Ili’ -t t’ dle ’ I i , e t l

I r n bI t ’  c lld l e’e ’I i 5 c ’  e l - , t l c ’l  5 5 % i l ’ e l l l  u i  u m I t  J l , l  ‘ I - l u l l s  u m i e . ’ l m i m i c ’  , i  t l i t e t  d s , O l  i c e m u m u l  u n i t  c u l l

h i l t -  m c I - c  e u d ~ l e t  l i I i l l — , c c  ‘ I S  55 I t  I I l l ,  cc It ic _ li Is c ’ ci t - I ‘ I S  I su im to’e ’t i l d , i t  I c - i ,  I mu _ i t  tide’

me l , n c t  ltc ~i5 Ice’ he —I c d l  c dlb  i s  e t m o  i i i  — c i  ‘ t i l l s  I c c  e l ’  s m m l m ’ h  s 5 5 b 1 ’ H l m t , sc, hi c i i  I ’- ,‘ , mI  d c c i’s ’ S

i- i  I c e ’  I h i t  I c c  ( ‘ i c c i s e - c  -‘~ l 5 - h i t ’  ‘-1 i l c i e ’ n i l  I I i t m \  ice ’ I’ d -d im l u l l  I tde’ l’ u ’ lS tdd k u lee ss I Ime’ I t’ c c c ’

I i  l l - i , i l l i h l m ’ . u s i l l  m l ! , d r  te n t  cut t ’ e i t i i l d l i d u ’ t l l  c ’ . i l d ’ l e m I ’S I s u i i m ~ e ’ , ’l  I i b , o I I c ’ r ’ ,

i l t h e  d i l L  Im P u t ’  u u u , u s  h i t c c c ’  t h u e -  d e l d l c c d l ’ n t l n o t l s  t ed h e - I  l e t  rId “ e i s ’bt h u m  u t u s l m o l l m u t u e m m o  c i u m r u i t g  c ’ l t t s ”
c c ’ ’  I i ,  d i d ’ — I. h e l d  u S  I I I  ‘— h i d e ‘i -n I n m u t  I ‘ I  ‘ I b m ’  I c  ‘‘-I cdli 1 l t . u l  cd i c i e ’ e ’ l  Is c ’ c_ ’ eu m i i c i  Ie ’~4 l l  b n u o m u t c ’ l v

t e e ’  c I t — — c d t ’- c_ ’ , i l c ’t ’ , c l S  I i l l  t h u  c ’ t t ’ - u ’

I c ’ ’-’. m l e ’ l c ’ n i s u i m l c ’  l e t  ,Oc ’I c c ’ , l m m u h  c I t e ’  I d c l  I —  m d l t c ’ I I  f , c i ’ c_ ’ e ’ m l  e d I t  h ue ’ c ’ce lil ’ c— d ’ e . i e ’ s i g l t d ’ l ’
d c ’ , e l i — c ’  c c l  ‘-, c H i t s  ee l  I u , e i i m m l i t ’ l c ’ — e c l i l e ’c ” — , Is S \ I t c ’ l m ’ stuid i c-mu l I u e , m s l c - I ’ s  ce l  I t o — k  I c c ’ c ’ l e c i

b i l l ,  ‘ - u ” c - —i c c l e i i o i ~ c d l  Ic - I 5% n u t  I t ’ l l  I c - c - h  c c l  I - i—I s k hIm ds’, l o ’m l ge ’  ‘ I ’ I u is  tc ’ s I  55 m b el Ice

‘ ‘e d  c c  I c c l  2 ~ u h I d I m ‘ 1 1 m l u m u l  I ‘b’  tccr i to d d e  ‘ c t  u s e -  I h t m l  sc m ’ - comi c ,’ ee l c ’ , o l d ’ l e  d d i t ’  I t ) , S i tu ’

‘I t b i l l e t ?  i l — c ’ —  c f  f l u b s  I s l e t  - I O i , e c  icc’ l i e ’ s ‘ d ‘- - c c  mu rum I c o c o s  n u u  dl let ’ I cc ’ e l ,  m l  i t  11111 I cc I l - t u t u - i  m I l e
t h l t e . d  i c t ’ n m c ’ - — ” it nuuuu iumt u u l i l d e c l e e l ’ c c  —e l i — d e l  — k i l l s  t o t e ’  h’ e’ u l tui l ’ c ’di t i d l ’  n t i s k  I c ’ t ’ I m e l

i c ’ I i l  “ e m I t  j dld’ ’- i t ’ d ’  l o k u ’ u i  c c l  “ I m i d i t ’ i d h  m c l m u l u l s  h u e  l e c ’ t ’ l d t h ’ l l d  e l  u i i ~’ m u l  I , i ~ k — I~r’ c u i m m u I m l ~
I l i t ’  l c d - -I , c l e i c l e u , d d ii is l e e  phm in t inn II u m u l  I s  I ’  mu - e e’ u c m l m l m l c  ‘I c’ —c I t c ’ c i t i h u ’  c c l  I d e ’ r f e d I ’ t t l t u l b c ’e ’ I c’ sl mug

c c i  , c l u e ’ , m l  I t — I - , —— c c i  I . e  u ci  \ht 11)1 _ \ ‘ s e ‘ — 1 1 1 1 1 ,  m l  c ccl l i ce - c ‘ f l e e t  — c e l l  I c  ‘d li i t ’ d ‘ n t c c ’ c m l  ‘. f c c ?  I t’ .i ld m I m I
c ’ — , m I l d  — I l  e d ‘ — ‘ . 1 5  e ’ ls  l u - t i l l e d ’  I b e ’  ‘-c ’ i uu ’ c i ml ’ ’ , i f c c c , ’ —— ., m c  - m m n u l  ml  cs— I u tt umu l eel I’d’-

-e dO ’ , , ’ l c ’ e l i u l l c ’ l t d e ’ n d l s  t e ’ , m , ’ l e  , m h c c l t ’ r t u i d l c ’  lc ’ S c ’ l

“, ‘- ‘ I t ’ ,  l h  l l d c ’ l t I  c c l  h I d ’  c r c ’  I i u , u u t  c l I d ’  ‘ e t c  ‘ m c  t n ’s e e l  s u b c l c ’ e ’I m mu , m I Ic ’? f e e  0 I c ’ - .l j d e ’ n ’ n n i l l s  t h e ’
c c l  c i i l l c ’ ~ c ’ i t I  ‘ ‘ “ h I l t ’ t n t c - h  t i c  cc l” it , c ‘- d d m : : i c ’  I c - -I I d e d u n u h  i ’ e e c  u ’ \ , e I e i l l l e ’  , m l u - —I

i ’ d c u i t , e e l e d t d d ( ’ , c l e ’ cc  lt’ ~ ,~. u n ciI I’~ 11d b ! I c c  , d c i m l d b m b l s l e ’ u c ’ e i i c ’ c , e cc i l l I c I t ’ l l c c ’ .us i i t c ’ i u u c ’ n b l ” e

—I . c l i d  I , i i ‘ c t  I c c l  I t  i c  n u ,  c’ h e - — I 
‘‘

I d e  mm ’? c” .- I t i c ’ , “
‘, ci d i  I ’ d I b m :  I: I t ’ll m u l l  c’s - ci ui .  I c c ?  m ch ~ sc - r s

i c e ’ m l e e c l l i , c t d e e  , u t m c l  c d t ” . d l  ccmu h , m , h c ’ c ’ is I t ’ - l

— ‘ I c e  c d t ,  , , I e ,  e e l s  I ‘ d , d , , I c ” , d e  c c c l ,  ‘ I I ’ ’ d i c l ’ d e d ’ l I d ’  , d e c c e e c u c  c _ c l ’ ’., I ’ I ’ c  ‘ I  t i c  i” , ’ , ‘ c l i :



i )

~“e c l I h u ’ h 5  l h hi h c b u t l ’ e ’i’ o ’ n i l  c ’ c m t u — u c i c ’ u ’ t u l i c c r u s  m u f i i ’ e ’h  I h l u ’  tc ,~sd m ’ , h l l i u c ’ n I I  m e l  ‘ - e d u i d ’ d ’t b i l m u I h u ’ l ’  I s  i de - s

le d i c - s ic - sc ’-, —1 1 1 c m ’  I l i e ’ S  c h i l l  ime’  m i l l  i n t t c ’ g o ’ mi l  l c m u r ’l ee l
’ 

lust r o le - I m cc ii m ind nmumuv Ic e’ c’c emudue ’te ’oi

uh f l c ’ c  c - i l l  Is lee il b e. ’ o ’t m i i l l ( ’ I ’ o ’ nl sI uc i t ’n i t  n e e d s  I’ d d l ’  Icc’ I le ’n’ sI udie ’ l u l s , l i en -  o ’xt u m o i p lc ’ , mu
‘ c - S l e SS u h l u m ’ , i u t  ice ’ l i — I  t i u u m e ’ m u t m u l  l ’c ’ I i e ’ , ml ’ ” m i l  ccl ’ f l i t ’  i c t ’ n ’ l em n ’ m u b m u n u c ’ e ’ . n ’e’c ’m o l l m h u g  h i -  e ’ n ’u t u e ’ m ml

m o i — f m e ’c ’I-  1 cm l i i i ’  —I e u t i e ’ n u l  , S u c h  m u  ‘—c ’ ’ - s i m e u i  sc’um e.uloi I e ’  — d il ) j c’(’l n o i t i t l c ’b ’  1 ,5 - I- i c’ I cml’ 2 murie l  s~’ u u u l d
n’ i ’c i u c ’e’ i ’e ’ m I h i l h ’ t ’ I h b e ’ l i ts l u e n ’ I n’ m u u m u , m i u g  u ’ c ’ s e e i l l ’c ’d ’S sc’ u t l u ccu _ i t  l e e s u m i g  m u l l  the ’  h o ’nue ’ t i t s  c m l ’ t I n ’
I i ’ s  le sS , I e c c u t ’ t’ i ’ s h u j d l o ’ h u t s  m cu i g l u t  n ’e ’m l eu l n’ e ’ btemt h t h e ’  m u u t ’ n u t m u l  n ’ c’ h o ’ m o m ’sm ul  t i h ud muc ’ tu ,u t o l  I ml ’tle ’ —
ie’e’. ss’hum c’h ss ‘11101 result on - i m ss i gu i uu u c’u l t c c t ’ s i i i mj c ’1 t  u u b m u t t o ’ m ’ I s  pc - s I m e n ’  2 mind s~, -i , c - cr’ 11)

1 d m  t i - i c ’  smom dl c ’  l ’u ’ s ’ i c ’ss ‘ I c c  I m c ’ n ’ m b o i l  m i u a x i n u u u i u u  t Ic ’xi i -c i l i t s ’  iii l m u t e . ’ m ’  c i c ’ c ’ i s l d d l l s , it is mm d ’c ’nst uiule ’

t ed  m o s s i g h t  se’s ~r m m I m m l m l m n ’e e i m r m m u t t ’  suhj c ’e ’t n o u m u t t c ’ r Ivp es  1 m m c’m u c ’b h ’d’ V ie ’SV , \\ ‘ l t h  c ’ cenuto ’m i l
e l l s c ’ r s u h i c ’m u t i c d h i ,  l m o e n ’ t i e u n s  edl ’ I h i e’ I’e’5 ’ie ’5% ’ t h i c ’ni u _ m o n  he ’ cle ’le ’te ’o l f ’oc n’ st ud o ’ muts  ss’h’u um cs’ i l I  n iect
m u e ’t ’d t h c ’uu i ,

A lesh cr h ’ o ’s ’ie ’Ss’ ffl m u V  e’c m n t m u i i t  mi s uo im u nis ’  of t u e  I t ’l l  s ’ t t l e ’ i ’ , d e l ’ h d ’ s of ’ siub oj c ’u _ ’t mn mu t te ’ m’  m is
cle’si n’e’d: t Iie. ’sc’ ‘ cv i i i  g e ’n ie ’m ’m ul Is’ cemrn ’e ’sp cmnd t mu t I - ic ’  suhjc ’c ’t n i b m o t  te’n ’ c ’mutc ’gcm m ’ie ’ s cu t  the ’
om imje ’c ’t is - c’s I be ’s c’d u s’ e’r ,  .\ s cc - it h emb je ’c’t s c’s, subject u u umutt m’r Is’pc’s sh cmu _ u ld he’ m l s s t d l l c ’ m i  i n
tb ie’ ecn ’eic ’r in - i  cv bi e ’h the’s’ w i l l  ece’c’un ’ , S i n i c ’c ’ ~e Id )I )I,-\ e’XI)tuii (ls to t e s t  c u r  m ’ c’s’ie’sc’ c’ oc m i tm u i n’ i u i i g
sc’s’c ’r m ol c’ m m t c ’ g i c n ’ i c ’ s  eu l ’ su _ u hje ’c’t n imm t t e ’ l ’  i l - i t e m  m m m i o ’ c i ut u l  m i un u bc’n c- il ’ l c ’m m m’nimi g c’S’e’nts . uh ’ th e ’
pmort eel  ,b te’st cer r’ c’s’ie’sV I b tm t  de ’tu is sv i I  h to g u ’ c’ c ’ u t  t s  pe’ uef ’  subject m u im i t t e ’ n ’  s c , ill  be’ s’e’rs ’
shomn ’t  . i t  s too l s’ i smub l c ’  tem e’ombinic’ su _ u c ’ Im seubje’c ’t no mu t  tc’r type’s w i t h  si n iii ltm r sulmj e’e’t
m u i m i t t t ’ n ’ I s let ’s to s i m p l i f y  p lm u n n i n g ,  Th e’ rnmm st i m u i p m u n ’ l m u m i t  c’eiru sidt ’i ’m o t io n i  is to - c se ’ptui’ mute ’
suh lc’c’t m u im o t t e ’ r  type ’s tha t  n ’equ_ l ir ’c ’ s ign - i  i l i e ’mo ni t  Is’ oh i h l ’c ’re ni t Use ’ e mt ’ t m ’ m l umi i ro g n-esoure’c’s Ibm’
tc ’st oc r n ’c’s’ie’w ,

_ _ _ _  _
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IV. ASSIGN SPECIAL RESOURCES TO IV
OBJECT! yES, TESTS,

AND REVIEWS
a

F m gurc ’ 5, Se’c’ lI l A , shows the  r el ation -i ol ’th i s  step to the overall decision process,
i”cmr c o -c u r -se’s t h m ut  mire undergoing revision , lists cd’specimm l resources are entered in the
P lm in ’u ut Ins t ruct ion  mis t r a i n i n g  equipment .  II ’ steps 1-3 of ’ ISD have been applied to
(l i e’ c’dmun ’sc ’ . spe ’c ’itul resources wi l l  hmuve’ bee’mi entered 01-i the Task Descri ption Work-
sheet unde ’n’ :%u ’tn oil y Suppc - cr l  E !t’nue rm Is , li the course is new , MODIA can help deter.
n iii n i c ’ wh m it  m ix  oI ’ re mul equipment , t rainers , t ra iners  designed to u_each less t han the
f u l l  rmunge ’ of ’ s k u l l s , cur s imulators  is most desirable,

Ollen hundreds of ’ i tems of ’ hardware are i’equired to cot duct a course , but it is
und esin’m ob le to enter each sepmirate lv in to  the UI , Onl y those that are costly or in
short supply , or that  should be exp licitl y treated in p lanning for s’rn’ie other reason ,
should be considered at this point , to stove ’ unnecessary work for both the user and
the ’ computer.

The’ f u l l  set oI ’ rc’s murc e s that  wi l l  be neede’d should later be entered in MODCOM
scm tht i t  complete costs can be assessed, To reduce t he number of’ separate inputs to
MOI)COM , resource’ ident i f ica t ions  should represc ’nit a set or group of ’ hardware
items whenever possible. Thus , entries to th e UI should represent the aggregations
that u l t ima te l y  wi l l  be costed,

This concept is most easily conveyed by the example in Table 6. If ’ several
learning c’s-chits require essentiall y the same package of ’ equipment with but minor
differences , them - i  the basic pmickagc’ should be identif ied as o n e  hardware type and
the supplementary equi pment as separate types. h a n  additional unit oI’a particular
h ard ware type is required , then the prescribed quantity of’ each item within the set
wil l  be required ,

In general, instructional niedia should riot be considered sp~ciaI resources, mus
noted earlier, Media are considered in detail at later ~tt og c’s in - i t he design-i process.

Table 6

EXAMPLE OF’ C oM BI NI NG RE souRcEs

‘c c l i

h_ i c  c i i ,  ll c’ c ;ut i m ’ e’ti

\ , d c i c c ’  c c l  I I , c c ’ u i e c ’ , c i ’ c ’  S, t lI e- i tt I )c ’ ’,,’r l l u l c c c d i  ~‘c ’ i ’  S i c - I

I d , e ‘Ic t’t c c c i i i  I’ d d i i  ~~ l l  d c - e d  I ’ , I l l , ,  I’ e ’, c’ c ’ I
I d , c u ’ k e , c , c i t t  s c ’ I ’ — 1 1 , _ e s ’ , ,

ic ~ u’ ’., - i c - , I

h e  e e l  K ’ t  l’ c c u e l c ’ i i , ’ s t  I
I ) c ’ i l l
l ’ l ; d I  I I d  ,sc ’ i e . . ’ c i , ’t ~~e ’ i ’ ,s c ’ l
I ’ i t u l l , j c s  ‘, d ’ d c ’ S ’ , , l d ’ d t e ’ d ’ , c ’ i
I O ; c c ’ e c  ‘ c e O  l t c e ~ tt , e ’ l l , ’ I l  ‘,, ‘h I
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\‘. DESCRIBE STUDENT POPULATION AND V

COURSE UD1VERS IF 1CATION~
d

‘I’iic’ I c c u l m l u  to t  i e cni  u t  t n ’m t i  t ic s ’ s  cx pc’c’te’d to tmukc ’ the ’ course ’ mon - id the extc ’nt to - c sc-h - i iu _ ’h
d i i l feh’ e ’ i b t  mu PP i ’~ 

dt uc ’lie’5 mom -c’ p 1 m m t ied 101’ dif k ’re r i (  h e  pc of’ (item I l lS ’s htc s ’e. ’ flitij ot ’ c’fk’c’is
m c m i  Ce  d i i  I — c ’  l i e ’ s ftd hi - ‘l ’hi e ’ t m - c t t i l  n umbc’r of ’ s tudents  t o be’ 1, rm oi mied ,  the ii u mbc’r ’ c’n ’utc ’n ’ i ri g

I - ic ’  c’eeu h _ —c ’ t I  o em - ic’ I i  nuc ’ , g c ’ muc ’ u ’ mu l  sI rm it c ’g ies fb n’ ce mu rsc’ diven ’si f icm it i ein i , ari d the t rmuinc’c ’
c’ h i m u r ’m ie .’I c ’ r i — t  ic ’s m m h u  ‘ cv huic’ h u d i s  c ’t ’s t l ie ’at i c - cm - i ~‘i Il  be’ bmtsc’d se’t the ’ s t muge ’  l i mn ’ lat e. ’n’ spc ’c i l icm m—
h i m  ui  cc l ’ cie ’ t mm i ii— emI t lies-c’ c ’fl ’c’c’ts . ‘I’hi s sect icmri  pr’c’sc’nts considerations tb r  r u uak i ng  these’
i-crc ’l i m i  n m u r v  cle. ’e’ l sj u l i s ,  ‘l’hi e ’ir m ’e ’ lmot inn to ti - ic ’ o’c’e ’ n ’moll  dc’cision process us showni in - i Fig ,
I’; ’

, d L S C R j l i ’ c, ‘JOJ~ T I , ’ ~M TH I S

~‘j~~S L , i ,’ ’ — S i d  :

a c scc I c i  C’ ‘ :‘ , ‘ ‘, ‘ : ‘  —
‘i,

5(d ’ dS I i~~S5 Or T h ’ . i H I I  C A : ’

i _ I l  c i , mm : ,;~ ‘ : ‘~~~~:,  ml Sit , ’

i , l t t’~t c~,:s if ,’~
H: t s T : ’ -S -

‘c cci’ ’ ‘, lAcS d

“‘C ’,’ ’ i ’ JL C

S i S U , l i ’ i  Ts ” U L T A 1 L S  j
‘I

‘ I , ASS l i i i  id 50, 111 S I

i - s c u m  cesluedm i-

A’c S t  ‘c ‘ ‘ ‘, c i ? i , C ” ,  1151

Fig, 6-—Relation of ’ decisions described in Sec, V
to overall decision process

SUPPLY OF STUDENTS

Iii Tc’c’hni ie’ mil  Tm ’ai nii  rig. the  fotm i l  nunibc ’o- ot ’ s tudc ’u u t s sc’hoi must  gu ’m o d u _ u t n t c ’  l ’r’ c e m o u  mu
& c d l i  l i - c ’  i n m m gi s-eli PC’ u- iod cd I i  r o ut ’ us del en ’mi - i i l - i  ed by 1 he ’ Tm’ m u i mu I mug l m ’ e cg n ’ m u n u Uc ’ei Cii I’d ’

tu u ’n n l  - ‘e c m i n ’se’s iii w h i c h  mm large ’ i ’o u _ m i - i uhe ’ i ’ eef ’ st cude’ nils tmn’t ’ t I ’ mih b i c ’ d , em lIc ’n e’ c mm il  i n i u e m u s l s
c - mini usual Is iiia ke ’ bell e’b’ usc’ mdl  t rm m i i i i  rig i’e’s mum ’ c’e’s if ’ the ’s’ mire ’ designed cli f l i ’ I ’ t ’nl Is
f ’r’e m n n u  t hose ’ I b u m u l  m o r e ’  givc ’n infre’qut’ntls’ In s m u u m i l l  ne u n i ib t ’m ’s c mt ’ st lu cid- Il l ’- llt’lwc ’c’nu lb - i c ’—’ ’

e ’ ’ c I l ’u ’ h t l e ’ s  d c ’  l ’d e i u h ’ sc’ s t i n ’ whie ’h it us d i f l i e ’ e . u i t  t d m e l i d ’ ’.s wb ’m i c ’h cl c’ s uCc i scu l l  i t u t i k ~ h I l t ’  he ’sh
else ’ c - cf I n’ m n t t i u u i g  I’ e ’ — , i e l mn’ c ’e’5 Oni e’ c m l ’~~I( ) l ) IA ’~— rn ecsI m use ’ I c u l h ’ m i l u t ’ e ’s is l i mmu l  p l , u u m n m d ’ b ’ s c O I l

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
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I ’ m m l e u d i i s ’  o ’ s t i n u o m o t e ’  t he . ’  se ’t u s h l  is ’ i t y  ot ’ o’ t ’o i t u i m ’ c ’ i m i c ’ m i t s  Ib m’ t b ’m u i l u i n i g ’ b ’u ’s m m u h ’ u_ ’c ’s Ice ‘c’m u n ’ i m u t i o n s
ni I bi t t e c l t i l  h i u nuh c ’r ’  cul ’ ~l t i dc ’n i t s  t ee  he’ t n ’ m u i n c ’d, Thu_us, m c l t h i e m u g b  the’ tin - st dc’sign (Ic’—

—c ’ l - d h e . ’ e i  l i - cm’  thi e ’ I ‘I sh u o u i lo l  l n ’c ’m ot f l i t ’  nicest h i k e ’ l s ’  n u uui h c ’n ’ e e l ’ s t u _ u d e ’ n u t s  tee b ’  t I ’ m i i m n , ’d,
n ’c ’misee n u muh l e ’  s’m i b ’ i m m l  i m i h ~ ’- c i i  I b t I s  m u e u t u i i - i o ’ n ’  s h ecu lc i  m ol sce  be ’ m mn i mul s ’ z e . ’ c i  l e e  c ’ s t m u i m i u s b  the ’ t u l - c i l i t s ’
cd I lie ’ c’ e e u t ’—c ’ p 1mm hi m ic ’c’ e e I l l  t u l e e c i m o l e ’  Ice  s’ m o r ’ i m o t  icm r u s i i i  sI u ck ’nit  lu m m ed s ,

:\ l t b m c u _ i g h  ti - ic ’ t ec tm u i  i i un t i l me ’ n ’  of ’ hn ’ m u mu i e ’c’ s is u - cl ’ pm ’in i’o mu l’ s’ inii por ’tm mn ic ’c’ , tb-ic’ ‘cs’ti V in - i
cc -I nch t he’s’ cs - i l l  e. ’m itc ’r tb - ic ’ u_’oUm’ sc ’ m u i ~ mm l imos s ign b l ic ’ m ol :  t e ’f l ’e’c’ls c- in the ’ u_usc ’ oi l t r a i n iu ru g
t ’e’ s e m t i  b c e’ s ,  St u _ u dc ’ ni t  e. ’nt rv Is m m t l ’c ’ct c ’m i both hv the ’ ‘cc’m mv in - i  ss’b ic’h st udc’mits men - c supp l ic’d
1o t bu’ c’cmum’ sc ’ l ’ h ’e m nu  ecu _ n i - me l t ’  muc ’ t j v i t i c ’ s s u ch  mis l3tms ic’ m di f i tmu is Tn’mum u h ’ug. m en uothen ’
te ’c h i nu i c ’ t u l  u_’oUh’se’. c - cr’ ton ccpc ’ n ’m i t mg e’o u u i m u i m o u o d — ”—’a nd by t h io ’  ss’ m us ’  in  ‘cc ’hic ’b ’u tb ’u c’ c’our’sc’
itsc’I I ’ is c’c emidu c ’tc ’ol - :\ nc ct  h e’n ’ con r’sc’ feed i rig th i s  oem - ic ’ m m mv.  t ier  e ’xam up lc’ , gi- m u dum ot e ’
c’itiic’ r mihou_jt 21) i-I ude ’n’u t s e.’s’e’n ’s’ t svo we’e’ks or bc ’twc’c’n S timid 25 sI u d e . ’n u t s  on - i t i n
mos ’e ’b ’ m o g ’c’ of ’ c’s’c’r ’s’ tsv o wc’e’ks , I f ’  stu _ ud e. ’ m it  t u n e  bc’t ss’e’e’ni tb - i c ’ tsc ’o c’ e e u l’ se.’s Is h o t  te e he ’
cs’ mus tc ’d, c ’muc ’h of ’ t hc’se’ s i t  u _ i toh  ion - i s cc’ould im p ls’ m m d i t l ’c ’n ’en it proc’e ’dun ’e lbr e’nt d ,’r’ ing
st Ludc ’ni Is on - i to  t his c’cm uu’ sc’ ,

Otbe’ r Ii m c’to m’ s should mol s o be’ c-on ’isid c’n ’c’d, One’ is the ’ cv mo v the ’ c’ e e U t ’ sc’ itsc ’ll ’ ‘c v i i i  be’
c’o m u d u c ’tc ’ d—p i’ iu u i mu r’ i  Is’ ss’h t ’t be’r if c c i i i  be’ t aught  by l mmc ’ k—stc ’ p c - in’ ss’il I permit  sonic’
v m o h ’ m m m h l  I i f s ’  in - i  i ) h ’ mm c ’ u ’c’ss of ’ i nuc l i s ’ idumu l  s tudc ’m its ,  Lock—step imis t  ru c’tie nu requin’es st u-
oi t ’u ils to  ~d h ’i d g ’ I’ c’ss at the ’ smum e n’ m o t e in gn’e mu ps i - i l ’ l ixe ’c i size ’ : ot h ’uc ’ r mi ic ’t h- iods eel ’ Ins t  rue’ —

iucn  m miv mu l mes c’  s tuc ie out s  to pm ’ugn’e. ’ss tot s’m m n ’ v i m u g ’ i m d i v i d u _ u m i l  n- mi te’s ,  T r m u i n i n i g methods
limit  c ’ n uu _ ’o u r mbg ’c’ s’m ur’ i m ub l e ’ ~ r ’oump flow mire pn ’obm ob l s ’ h ii c di’ c’ use’t’ul Ion’ c cmu rsc’s dc’vcted

mu n ’m,~c ’ l v  l ee  I t ’ m ue ’b i imi g tc ’mom s k i l l s  Isubje ’ct rnm o t ten ’  cmbte ’goh ’y 7) . bu t t h i s  tac t ie’ us s i m i l a r
hi m I c  cc ’k.s t c ’ h m  i nist ru _ u e’ t ion i n s c - i f b r  m i s it n’equin ’es stude ’n ’u ts  to tbn ’m gn ’c-cups cml f ixed size’
E e c - t i  c l _ c- I n ’ moi  n ’u i mig  cm u n bc’g’i n ,

~culOI ) lA e’o n tm l imi s  the ’ l’ol l ocvinig ee l- it ioro s Ibn’ de’sc ’m - ibung st udent  mur r i v m ol s  mi t t he
c c c l i  I ’ sc C

I .  F’uxe’ci grocu p size’ munid tixc’d t i n - i - ic ’  be ’twc’c’n mun ’r iv t i i s  I in c ’ludc’s ‘‘groups ’’ of ’ mu
sin gle  stude n i t i :

2. Van’itebie’ gn’mmup sIze’ men -id vmuh’i mbb lc’ t i n ’ne be ’twc’e’n-i tuh’n ’ m v m l ls :
3, \‘m o n’ i ab l e group size’ tom -id tixed t i m e  between m on ’ b’ iVmo ls :
1, l’~ixe. ’d gn - d mu _ m p size mon - id vm u r im u b l e  t in - i c  betwe ’em-i a r r iva l s ,

, \ s  in - i the ’ c’ t mse ’ 0)1 ’ to tmm l  s tudents . the ’ muhil  i t s -  to exp lore  ti -ic ’ ef !’c’c’ts oc t s’a rimut ic - in - is mm - i
st e.ude ’n t arn’is ’ t ol e pt ie. cn s mon - i d
m o r i t i t  i d i h t s  svi t  fu rl cm p t  i e m n i s  is omc’ 0) 1’ MOI) lA ’s significment f’eatun’c’s.

Op lmo iu 1, P iann ic ’n ’s tui ight  l i ke  to tn ’s ’ vm ors’ ing  both the ’ gn’ou _ m p size. ’ mun i c h  t he ’  m u m ’ r i v m i l
i n te. ’n ’s’mml whi le ’  uu ’u a i n t a i n i i  lug the smon iic ’ total nun ’ubc ’r of ’ student enitn’uc ’s cver’ mm tixc’d
p en ’iecd . Suppccse ’ tha t  12 s tuden ts  enter’ the ccmn ’se. ’ e’vc ’h’ 31) hour’s iwh ich  is mi week
in - i m cm st t e ’c’h n i cm o l c o u n ’so’s e , 11 24 sI ud c ’n its c’n itc ’n ’c ’d c’vc’n’v 6t ) hour’s c - cr 6 studc ’nt s t ’s’c ’ry
I S hi uu n’s , the ’ 5 mm n i - i t ’  to ta l  e mit  r ’ n’mote’ wc-cu Id be’ m m i i  n t t o i  ned but th e ’ use’ cm l ’ I r t u i  ni l rig
re-see d  I c e ’ s  fli ight  he ’ s o n y  di lR ’r’em t ,

()~- c l t c m r t  2. This is like’ mu u_ ’i cm h in ’u mot io rm of ’O pt i ons 3 mou l d  1, 2 hut  p i m u m ine ’n ’ s  k tmw eon - i fs’
t i n ’  i dv t ’ l ’ m m c c ’  s i ze ’  o ct t he’ e’ni In’  group and the ’ aver’toge’ t in u c ’  betwec’n m o r r i s - m u Is. The’

i - c - ) I ’ h c , d c ’ e I i C c ’. c i i  c . \ , c c i i l c l c ’  c c l  s , c , ’ c : e ) e I , -  c i c i f i s  c c ) ,  . , I  i u e ’ e d ,T I ’ d ” .’.. leech e d u c e ’  c c c  lic ce c i i ec ’h l i c c c f - . ‘ e u e l ’ . cc l i , e \ e ’
I l i i ’  - i l  I

\ u i c u c l c , ’ i  t i c s ’’ I h i m t ’  e c h c u i c ’ i i .. ‘ c i  i ’ c ’ -. i i c c d i d f u_ l c d  lie’ d l e t t l l f e u ’ r ’ d u d c , l  i c i , u ’e l  nt hl te ’ etc’ ., i - i l l  c c c l  c c l  i l ’ c ’  l~t ‘ml i c
Ice



d u t d l  m d l i  ~i I I e u I m i t t ’ s  gt’ e ’ m m l e ’ n ’ v m m r i m m b u u l u l y  i l l  s t c u m l e ’ m u t  m u r r i v m u l  l - c m u t t e ’ r h u s  f l t o m i  O; t i o n  ~3 or 1
mis ss c - I  I m i s  ‘c’m o r i m m l m i l i t s ’  m i  icot h i l d m d n’ m u t h t e’ Ie.’n ’s tot ccnc’t’ ,

)l c t l u d t u  3, l m l m u m u r i c ’ l ’ s  c’st u n u u m u h e . ’  Im eet  Ii I hue ’  mu ’ c - c ’r ’moge ’ size’ c - cf I I-ic’ tin ’b’i \ ’ t o l gm’c eco p mon - id b ice s s
b i n’ I ’r e u u n  the . ’  m i s’c ’t- m o g c ’  tb ’ue ’ n i t i x i n u u m u i  t i mid  n u i n i n n u m u u  mom - c i l l-ic ’ spn ’e. ’m o d I , h” e mm ’ e ’x tunup lc ’ . t in
m u n ’ n ’o s’m m l  m, I ’ c m l m l m  nu n gh t  u _ u s u m e l i y c o m h i l t o u n u  m u h e m u t  i t )  s tude ’ni t s ,  hu t  s m m u i i u ’ l  U I i e ’ s  m is  f ’c’w mis :i
i c r  m is  t m u m u y  is 17 s t u _ u d e ’ n u t s  I l u i g i d l  he ’ u v m m i b m o i e l u _ ’  h i m ’ the. ’ c’e e l u u ’ s e -  I l l  t h us c’ m m s o ’ , t i - i c’ m i v u ’ I ’ m igc -

— t i c -  sc ’ m c u l c i  he’ 10 m u n u c i  ti -ic ’ I u i m u x m m o i u n l u  g’ n ’ imu p  — l / e ’  spb ’ c ’ m o c i sc’ e t u i d  he’ 7 I l l )  3 = 7 and
17 l I E  7 e .

‘ i ’I i e ’ m m  s’ e ’ t ’m i c ’ e ’ in the.’ muhmcv c ’ c ’Xmu m p ie ’ l ie ’ s  bmu l  f ’wto y  bc’t cve. ’e ’ni thic ’ mtux u mu ni tu m i d the ’
mii i  i u m n u m u u .  II ’ s u c h  is not the ’ c’m i s e ’ , one’ mmr m o d e’ of I hue ’ n - i u n iuhe ’u ’ s  should  he’ ad justed.
F’dcr  c’x m u n n p ie’ . suppcmsc ’ I hm u t  the ’ m ms’ e ’t ’ mugo -  si ze ’ ol’the’ mu m ’n’ivm il group is 10. the’ nun in ’m iu ni

Is  2, t imi d  tb ’u c ’ m ’n t u x i r n u n i  is 12. h l m u l f ’wm us’ bt’tsc’c’c’ni 2 arid 12 us 7 . not I I I , ~t 12 ‘ i 2
14 2 7. 1 II ’ 7 is e’ru t e’r’ed m is t i - ic ’ mi ’ c ’e ’ m ’mog e ’  g roup size.’ , ~‘m1Ol ) l A ‘ c v i i i  usum ull produce’

t e ’hu li’s ’ cI ’e e c u l m s  of ’ arceund 7 ‘ tude’ m uts :  only occasioti zulls’ sc’ ilh the’s’ be’ mis large mis i ll ,

a bet ter  t - m c’ t ic i n - i Ib i s  e’muse ’ is to a d ju s t  If -ic ’ spn c’mud . c’ b m m e m s i  ng S if ’ Ih e.’ e ’lJ ’e’c’hs
ec l ’ e ’ x c ’ c ’ p t i e c n m m i l v  im u n ’g c ’ m oo - id smi imoi l  an ’ r - i v m ul  g n ’e mup s an’c’ of c’emlie’c ’ l’ n me t’  2 it ’ onl y the ’ e ’ll ’c’c’ts
u I ’ mue ede. ’I ’m m t c ’ l s ’  l m u l ’ ge - m i h u d  s m m o l l  m i i - n ’ i ’ c ’m ul  g r o u p s  ~un’c ’ c m l  c’omic’c’n’mu . A spi-c ’mud of ’ ~ would ,
cml ’ c’c mu m i-c ’ , c’m t n i l  pn’cm mnu iso’ bet cs’ec’nu the’ I cc c , ext r’e ’n- ies,

In O i mt i e m m u  1, p lm umm c ’ n ’s c’m u n juggle.’ m o vc ’u ’m e g’e m i n ’r i ’c’ mm I gn’ oup Sl i t ’ m om d t in - i c  bc ’twe’c’n
m c r r i v m i l s  il - i the’ stunuc ’ svm iv m is in Opt i c - i n - i 1. but d i f l ’e’n ’c’ nt  comb imimot  iomi s  ‘ cc i i i  riot ge ’l i el’ m il iv
l’e’sd i  i t  in t b - i c ’  smum c ’ folm il emi t rv I -mote ’ hecmuuse ’ of ’ the ’  v m u r i m i b i l i t ,v im i er- i t r’s’ gr ’oup s t / c ’ .
Opt b emi ~ is m mli  e’xc’e ’ll em ’i t choice ’ k-cr’ s i m u l m o t  i n g  ho ’cv i n s t r u c t  ion m il nie ’thods t h t o t  n’ c’-
c]Ui n’e ’ gr o u _ u p in g m o t l ’c’ct the ’ t in - i c  ti ’a iruc ’c ’s n - i - inst  scu l l  bc’l’ore’ c ’n itc ’ri n - ig ti - ic ’ c’our’se’ svhc ’ n
I he’s’ an ise ’  in gm-oup s of ’ vmur u t mhi e ’  sizes.

Optio n 4, To u_ ’ht u n ’ae ’ten’izc’ the  inte ’n ’v m ml  bc’t sc’e’c’n gn’ou_up turn ’ is’ m o ls , MOl )IA needs
mon e’st in’o m o tc ’ oh the ’ muven’ mlge tim’n e be’tsv ec’hi th enu i t i n - i d  c - if ’ t b c ’  spre ’tu d eel ’ m o r n ’ i v t i l s  mun ’ cmum i d
this move’m’age. This m ul lo w s  p lann em’s te) s i n iu lmi te ’  tb - ic ’ c’miso ’ sc’hc’l’e’ sI e idc ’I i ts  an’ r ’ n v u n g  tot
the ’ school mit n ’ando m - i i s’c’m u it  u n t i l  a cimoss ol ’ spe’c’itic ’cl size ’ C m O I i he’ fim l’me ’d , It mols u m i l i mmsvs
p lan rm e ’n ’s  tee s i m u l a t e’ m m s i t u m u t i o n  in ss’bi i c’h i n d i v i c l u m o l  sI u _ m dc ’n ts  morr is - c’ mit ti - ic ’ c ’mmum ’se ’
tot rmindo n i i  b spc’c’i l ’s’in g mu gn’ou_ i p sh i m ’  cml ’ 1 and m i t - i  a r ru ’c’ mo l  ih te ’r’v m ul  as muppr o prum i tc ’ .

( ‘O (’R S E  DI V E R S I FI C A T I O N

~u 1Ol) l , \  ini c’ tmu - p mmm ’mutc ’s b ic th  ‘‘ e ’ cmr u i ’un’ n ’e ’I -i l m u d m i p t t o h i l i t s ’ ’’ t i u id  l ) I’ e ’ — P l to nui i c ’ d  a d m i p t m i h i l —
its’ l o b i s’e ’n ’sm t ict i t  ic - c r - i l mis tc ’chni c icuc ’s t in ’ t a i l c e r i n u g  instm ’uc ’ t i cm ni  to  stude’rit d m l l ’c’ rc ’nc ’c’s, ’
(‘ocn u_ ’ U r’r’e ’r it m u d t o p t m o h i l i t s ’  I t O h ’ s t e e  t u _ ’mu e ’b ’u im u g m ’m ’ue’ Ibicmd s I b m o t  m i d m u l u l  t h e’ i n l s f  r’ iucI b e n  l e e  lb - i c ’
m o ppm o r e nt  uic’e’ds of ’ the ’ stude ’nuts d u r i n g imist  n - u _ ic - I me - n i ,  R e ’cm ull t h m o t  dis’ c ’o’ si lie ’mc t i eem ’ u t s ’ f c ’ t ’ s

l c d pn’o v is ic - it - i ’ he’t i n’c’ the ’ c m  cmi h i-c ’ l i t - g i l - i s  - o l d  il l  ‘c’ b’c’ ru t  mu pp n ’ c m m i c ’ h - i c’s toe i rust m u _ o ct  ion tee  n ’m c ’c ’ t
nec’ds e m f ’d ihli ’ ; ’ e’n t c’m ul o ’ geun ’ i c ’ s  o f ’ st ud e ’n its , Bo oth opt ions  u _ t i n  b tm ’ c -c’ si g n u i h i u _ ’m i n u i  e ’Iii ’cts cmli
rt ’qu I i’t ’h ’u ic ’nts li - cr t rmui ro i i i g  re ’somun ’ce ’s ,

Why Diversif y?

l ) ive ’ r s i l i e ’ t i l i m um c - mimi impn’ ocvc ’ t i - ic ’ e ’hl icie ’nic ’ v c-c l ins t  ru _ ic - h im i n i .  h ’ e u i  e. ’x m o I I u i d l c ’ . m u i l e c s c  1110

,\ic u i i i c ’ i u u i c ’i l c m i t u ’  m l i i i ’  c c f ’ , I i t c ’ i — i i i e  , d i l d i i d  ci- d u e ’  c i i  t c l u e c ’l c il c e’ ‘ . 1cc ’ i C  c i  l , d u i  ccl  i c c — i  t i l e  c c c i i  , c  e p c , i , i c  ‘I
I ce let — em—c-cl r u e  L T d S d ’ I d  l m ’: c i ’u ce uuc, : c ’ \ e ’ i u i  e” I c e _ c d d i e m  lice’ ‘.1 c m c lc ’ u e l  ‘ I e e ’ e ’ I c c u ’ c u u , e u c e ’ c ’ c l m i t ’ i u u : lie ’ d i d ’ c e  l i i i ’  I c — c l  d i c e d , ,
, ‘ l , c ’ i d l  ‘ m d i  c ’\ u e u i p l c ’  m i - c  e l d u u l c i l l d ’ c ’ \ l , c u i , c , : e ’  I I u ’ . i e ’ c m i ’ I e c e i c  ‘t he ’  c c c i  i’ u’ cd t \c-c ’ Smel ci ccl \ h c m h m l , \  f c c - ’ c d l  c’ ’c, h c l l c ’ i h l S

L ,~~~~~~~ -- _ _



i t )

s fuu _ le ’n t s  to hs ’pmuss n - i m ute ’ n ’ imul s  the ’s ’ mo l n ’em c dv kh io ss’ iI c - C r c - m i s c ’ s  the ’ h’ c ’ smdu m ’c’ u ’s u i e ’ e ’ m l c ’ d t m m r
t o g ivc ’u le’s’c’l c- ct ’ l e ’ mun ’n i i n g oct mu o~ s’c ’nu body c-ct ’ su i)J c’u_’ t m u u t u h t e ’ r ’ , Re ’cb uum’ e’ n l ie’n l Is l i e u  ‘c’-
son r’ces can mu Is c e  be’ n’c’el ue’c’d ut ’ st u du _ ’ mu Is c- mu n - i pn ’u m c ’c’ed lb  rmcu _ i g h l b - i c ’  c c  mu u s e ’  m d l  I lit ’ i r c csu _ mu
n - mite ’ s. Or ’ p l m m nnc’n ’ s migh t  ‘m ’c’ m u i u t  s tude ’nts sc - h - icc an’e’ de ’ fic ’ue ’ n mt m u  n ’ c ’ mo c i m n u g  s k u i i s  I ce  I m e ’
taugh’ut c)m- m ullv m’athe’r’ thmu n i w i t h u  pn ’ i m i t ,  But  dis ’ e ’n ’s ific ’ m u t i c u i 5 5 1 1 1  m ) m d t  i n u i p n ’ ums ’ e’ t i - i c ’  c l i i —
c,’ic’ncv cml ’ in st  rue - t i c - cr - i  a gm ’ c ’mm t deal it ’ t i ’mc’ sI ude ’n its tin - c’ l)n ’e ’t I s  mn uc ’ h m u l ikc ’  iii  i i m e s h
u n  pm~ i’ tm u n - it re’s pc’c’ I s ,

‘I’hc’ l o tm u l  n uuu ’nhc ’r of ’ tn ’ainc ’c ’s sc-ho ss ’i ll h m u k c ’  the ’ c,,’m eu _ uu’ i-e’ is m u l s em i m u i p o n ’ t a n u t  I m d - C m m d i s c ’
diver’ s i l icm i tio nu incur’s to c’o~t e i tb en ’ for  dc’vc’Iop ing ’ ti -ic ’ luu mute ’ r im ul s  m ’equirc ’d c- cr’ O ur
ad n i i imiis t e ’r im ’og the’ diII ’c’n’c ’nt pn ’ocedun ’es for ’ d i i l ’ei ’c’nit stu _ ude ’nts ,  l I t h e  te t m i l  m u u m o u l ) e ’ r  of ’
trm iinc ’c ’s who w i l l  be treated duf ien’ ent ly l’n-oni t he  mm Vc ’ h’ m ugt ’ ii - smium ul  I i  5t iV le ss I h imi l i 11 I c ,

it mas’ cos t mi i emn ’ e’ to - i pn ’m )vide ’ diversification than  can he’ stove ’d ,
Fe cr MODIA to give p lannen ’s e ’stim ates ol ’ t hc’ i ’Ik ’c ’ts oI ’dive ’n ’ si hie ’mi l  i on men - i  sI ud c’nul

fl oss’ throug h the course’ mum-id on- i r equ im ’c ’mc ’mihs  fb r  t r m u i n i n g r c ’s oum ’c ’e. ’s, p l an n c’rs m u u c u s t
hmive ’ sec nnie idemu ol ’ the fi’action of ’ students tha t  sc - ill be’ tmough l in  e ’moch mm l ’ tb e . ’  o i i l l c ’ r i ’ I i I
s v m m y s , This sc-i!! ero sur’e that  sufficient resource ’s mire ’ tu l l oc mi tc ’ d  bc ’lb r eb monid Ice  c’mur r s -  c mU l
the chosen-i strategs’ ,

F i n a l l y , the fb r ’m of ’d ive ’r sification selected svil I dc’pc ’nd on - i time’ gmemm l s mm l ’thie’ s clu cec ci

Or-i tb-ic on-ic hand. ATU sc-mon -its gr’adumutt’s of’ mm P a n ’t i cU l m ir  coun’sc ’ mi l l  t I m  have ’ mu gis’ o ’ nu
les’el oh competence in the sanw ski l l s  t in - i d knowledge ’ , N  t o t  u r m i l  I~ . t h i e ’n ’ c’ w i ll  Ice ’
v a r imut ions  mumong graduates , but the policy’ us to expen’ud olil y t b io su_ ’ rc ’ s i eun ’c’e’s nec’de’d
to br im ig all gn ’adumitc ’s to mu cen’tmm in poi n t , W i t h  such mu pol ic y .  d i ’c’ e ’r s ih icm o t  i cmn p r i n u i m u r i l
inip n’os-c’s the eflicic’ncy of’ use of’ school-l’uo’nushed instructionm ml re. ’ s i eun’ c ’c ’ s On-i flu’
othe’r hand , in certain subject mm n ’c ’mus the’ school mzsy’ wish to c ’ncourt igc ’ tm ’ m u in ees t i
beconie as competent m m s they- can w i t h i n  mm givc’n length ee l ’  tin -ic’ cur  s v i t h i n i  e o tb i t ’ r
n’esoun’ce const ra ints,  Under’ th i s  pol ic y ,  di s’ ersif ication can - i also im l en ’d - i vc ’  the ’ deve’iccp .
merit mind application of’ the s tud c ’u i l s ’ cap m m b i f i t i e s , p l’o b mub l v the ’ mn me ’ .t s i g n i l i c - mo n i t  ol ’
mill ins t ruct ion ’ua l  n’esoun’ces, For exmum p le . a studc’nit who l imos showm ’u c’xc’e ’pt i e u n u m u l
t a l en t  in phot ogn’aphy - might  be given specimc l m i s s u g n t u l c ’ h i l s  to phologm’tip ii h~i i - e.- m ue ’t i s i -
I i t ’ s f o r  the’ local paper’, mind his m ist ru _ uc ’ t e c r  m igh t  lake ’ tin - i - ic ’ to-i guide ’ h in ’n in - i  t h u .
act iv i t s ’ . A l though  such an m m pprommch is nmut  r t cmw pmin’t mmf ’  o f i i c’im ol  ATI, ’ poclie’s’. it us
inc’ iudc ’d in “mlODl A fb r  gr ’c ’mutc ’r f lc ’xibi l  l v

V.B .2 Content Diversification

~c1O1)1A pros -ide ’s content  div c ’rs i f i c’m o t i o n u as mum - i  option sd I hmit  riot e’vc’i ’s ‘cI u _ u d c ’ r o t
w i l l  h mus’e ’  to - c be Ins t  ruct e ’d in ev en’s’  05 11 c c -I c - il ’ e’s’e’n ’v cchjc ’ct i c e ’ , A bo n i i i l  1m m ’ e ’xmin ip lc ’  c c l ’

c’on lc ’nt div o ’n ’s ih icmut u cu - i is t h ie  pn’ofie’ i e ’micv m i c ls’ mi ui ce ’ , mhs c ’ii sse ’ei in 111,1 ” , Of iu o ’r  t ’ e ’ m i s e m i i ~
t i e r  s k i p p i n g  or adding objc’ctives mine’:

I, fI e’l ping pocorl y pn’e’p;ire’d sI uden ts  make. ’ cm i i  h i i n ’  m l c ’ I i c  i e ’ n u c ’ i e ’ s iu ’ u l ’un m i t u m i i t ’ n i l m u l
skills etn -  knowle’dge ’ I h tml  th u ’  move ’n ’age ’ st ud e ’ni l  n i e m r ’ n n i m o l i s ’  h t i s  I u c ’ O c i c -  l ie ’ e ’ l u l e ’ r s

• I he c e  mu _ u n ’sc’ ,
2, m\Ilem sv in-ig he’ttc’r pr’c’p mur’ c’d stu dc’mils lee i-k d l i  c r 1  l e d l i s  c c l  I b i c ’  , ‘e e i m  r ’~u -  I l imit  I I i i ’ s

k n e w  be fo re ’  thc ’y ’ e ’ h u l  o l e ’  I 1 1 : , i  il h t g  cen’  l ouse  i tu c ’ kc ’ o i  up  5511  be em il c x  im l mc dl ru-
st n’u_mc’l ic >ni

:1, E n uc ’ mm u n’ :ug~ rug uu i een c ’ e ’m ip t ihl e sI u m l c  n I  s l e d  gee  ime ’s ’ ucmid  m l i m m u u  m u m  Ii i t i i - I c ’ t ’S’
1 AIio ’cc’ing le’ss m’mmpm m hl ~ i-f ui clc’ nl s l i i  ‘-kip di f ii e ’ul l s ku l ls m e n  k h u e i ’ c c  lo ’ulgc ’  n u c t l

‘‘“s e ’ l l t  m mm l l e e  i n - i l l  u m m l  j u c h  j c e l ’ fon ’n l u mut u c ’ c ’
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II ’ th ie’ I-clan nc’n- e’ho-coses 2 or 1 t’ron-i l i i  is l i s t ,  lie’ will need to - c dc’sigmomute ’ object ices
mm - i  I lie. ’ h musme ’ l ist  I limit cmi ii i)e’ skipped bs’ pmu r ’t ic’ulmur I vice’s ‘ c-if ’ students, If ’ ti-ic’ planner
c’ l t i u e u s t ’ s I c ir 1 it h f l m u 5  be’ rio ’e ’c ’ssmon ’s’ to add objective’s Ib m’ o ther  Is -pc ’s of ’ s tudents to
I lie d m 0 — I c ’ l i s t .

Method I) iver sifk ’ati on V.B .3

‘1 be ’m ’c’ m m m c ’  lw c svmu vi -  t i - cr  di s - e ’r ’sif ’s’ing tc ’m me ’h iu ig n -ic ’thc -cd ti - cr s tude ’nts sc’ith d i fb ’erent
c’ h u m o m ’ mu c ’hc ’r ms l m c ’s: t e ’tuc ’ li i ng tb - ic ’ satnue ’ l e ’mu r n ing c ’s - emits  in dm tii ’n ’c’nt wmus’s or tem u chin ’i g ani
ohmjc ’e - t u c’o’ by means oI ’mm difli’n’enut se’rues ol’k’arnming e’c’c’nits, ,‘\s mon c ’xm u nui p le. ’ oi’ the f i rst
tact  ic , s tude ’m ots  cc ’hmc read svt’ll mmoy’ use mu progn-mmn umn e’d text fin’ a learm uing event,
sc’bc ’n ’e’mus I biecs c ’ cc’ l’u cc hm u ’c’ e ’ d i f f i c u l t y ’  in - i rc ’mod i ug rum iv pti rt ici pate ’ un - i a recitmut ion-i on the
subject,

Sounc’ of ’ the ’ m’e’tisons Ion’ sk ipp im i g  ocr mudding l c ’ mi rn imu g  c ’ye ’mits n e - j t l m i , m  objectives are
that  be ’ttc’r studc ’mits mmus’ n-ie’e’d less oric’mitmut iou . r’e’vut’w , c-cr guided practice than the
tivel’mug’c’ studenit: poon’e’n’ studc’nts mmmv ne’c’d mu -ion -c’: c r umunuo d t ivmmte’d students mi-iay need
m ont ’  fi’e’que ’nt I t ’st i mug I han the ’ m m ve ’ n ’ m ig c ’

Procedures for Facilitating Diversification V.B. 4

E i lhe ’r  ‘‘ I m’ moc - k i n ’ug ” or- “group ing ’’ ti ucilitates divem ’sification by’ puttin ’ig together
studc’nts sVlidI  w i l l  be’ i n ’u stn’ucted s imi lar l y ’ , But even if ’ s tudents in dif l ’er ’ent tracks are
tmiught tb - ic’ sm mme ‘‘0-cur - sc ’ materials by’ the same methods, tracking in-i itsell’wihi result
in d ive m ’si l i c ’ m i t i i i m - i  be ’cmuusc ’ mu student ’s peer’s have mu pr ’om ounced effect on- i his learning
c ’nvir’ e m n m e n t ,  The dis’e ’n’si l icmut ion can be enhanced, howe’ver by’ pn’ovidin -ig di ff ’en’ent
c’onte ’ni t cm l’ usinig d i f ferent  nuethods to temoch the  dif l ’en’ent tracks , For exm u n p le. stu-
dents in one t rack may’ wor ’k mu lm ost entirel y- wi th  self inst r ’uct iona l  n’m at e ’ r im ul s, whi le
in th e  paral l e l  t rack the’s’ mmuy stud y- in convc ’ntiona l clmu ssr cmo ms an- id spend addition-

mol h c u  n’s in - i review tim -id re’pet it ion of ’ work mil re ’muds’ pn’ese ’nte’d,
Tracking ocr’ grouping can also kid I i t ate  dis ’e’n’siticmit ic -cr - i of ’ conte ’nt in - i I hm i t  a

p ar t ic ’u lmo r’  gr( cup on’ track of ’ stude ’nts might  study- tm spc’cial se’I of’cmbje ’ctivc’s As notc’d
e ’an’ lic ’m ’ , hosc’eve’r . there ’ should be’ suffic ie ’nt c ’ or n m cmn t ml i t s ’  c ut ’ ccb lec’t i s- c’s mu mo mg t i-ic ’
t racks o ur’ gn’oups tha t  toll cof ’  the ’ studen ts can be’ conside ’n ’e ’ol I c e  he’ I t u k i t ’  e’sse’nit im i l l s ’
t he’ smut - i - i c ’ course’,

Re’e’m u l l  I hm u t in - i  M ODIA ‘‘gm ’ouping ’’ m ’t ’ I ’e’rs to se ’p murmot  I r u g sI uml e ’ r u l  s m i f o  d iv i s ion s
svh cse me’mbc ’rs e’mo n i e ’hm mn i g e ’ f r o m  c rrc’ typo ’  of subjt’c ’l t n m ul  I c’r l i i  f l i t -  n u u  ‘xl  ( n-cnupi mi g
cmm n pe’rni-i it great e’r di vc’r’si f’mcm ot ion than tracking he’c’a use’ ti -ic ’ grcmu i- cl u ig i-I n : i t  e ‘gs can
he t mo i lcmm ’ c ’ d I ce  v m m n ’ ia t i cmns  iu ’u subject n muttc ’n ’ difficult y’ c- cr’ eith er- h ’ :oliuu ’e’i- oct ’thc’ C d u m m n ’ st’
In mm d d i t  m oro . t n’m me ’km ni g lecc’ks st ud erit s into i n v m i r i a n t  e i i c ’ i s i c m i u s , cc - lu k’h c one  h t m c’ c’ arm-
dc’si rm u h lt ’  pss’c’he ml c g ic ’m ol e’ f l ’c’e’ts , Group i ng, Ii em cc ’ c ’s e ’r . puts  g m ’ e ’ mml e ’ r  d e mmm ni d s  I h t i n i
t rac k i rig cc ni cc-curse’ ad n-i-i in - i ist rmit ion-i ,

T r m m e ’k mng pr’c’e’ l ude’s gremupi r ug .  si n’oc’ e t m’ mu e’ks mire inis ’ m m i ’ i m m m u t  t h i n - ec u gl icc e ut  f lu ’ c ’ d c l i h ’ —c ’

Gn’ c - c u _ mpin i g  dcme ’s not lmn ’ee ’lude ’ In - m u c k i n g .  h u t  since tn ’ac ’k im - ig is o ’ mus i t ’ r  t e l  I d l - m ’ s c l ’ i h e ’ Im’ m m e ’k
un i g sb’ic mu _ m lol be’ e’hose’mi II ’ i t w i l l  he’ use’d,

If ’ plaui ie ’ r’s ‘cc sb to c’ccnside’n’ t i t ’  e’ii ’e’e’ts c - ct ’ us ing d i t l ’e ’u ’ t ’mu t sc-Is mdl n’c ’sclun ’co ’s I c e

tea c h cl m fii ’m ’ eni l gm ’oups u-cf . I r acks  cm f ’ sl u d e n m t s  t i - ic ’  smun n c ’  cm bj o ’e ’ f i s ’ e, I hey s h iec umi c i e ’b c eeecse ’

‘I ’ e i n c c e c c c m . c u c c c ’ u , c u u c u u c c ’ c I  l c ’ , c i ’ c c c i m c ,:, —c-li i ,  c i i , , c i c et i c c — i  d u c c c : u , c i i m ’ .  l e d  ( ‘ c c u c d 1 c l m t c - i  \ — ‘ i ’ — i c ’ c i  lic ~ t u  c c
I d l e  e ’ d c i c e ’ d i c e d  . c c f , e i c i , c ) c m I c i ~ bl i c ’S v u i l l  lee ’ e ’ e c c i - , cc l c ’ i c ’ i l
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divc ’r’sitic’ ation c -cl ’ me ’thcmd , l”cc r’ e ’ x m i u u u p l u ’ . i t ’ u o u m o l c ’ u ’ i m m l s  l icu’  st’ ll pmuc ’ lh i g  sc - i l l  icc ’ u s c - c l  1w
be ’tt c’n ’ st ude’nts but mu m’ e ’gu imi n ’ i mis t  n ’u _ uc’tor w i l l  sc - i irk ‘mc t h u  mm s’ c ’m ’m u g e ’  i- h ud c ’mi l  N se ’pmu I- m i l e ’
gn’ocu_ mps c-cr’ t tacks sh culd be’ imidiu _ ’m ote ’d ti-cr those l e ’mur ’ u ’u i m ’m g c’s’e ’nut s I i i  m u luc w MOl ) lA to
c’oni ipu te ’ the ’ sI ud e ’m - iI load mon - i eac h set c- ct ’ m ’c’sum u_ mr u_’e’s

V,C CHARACTERIZING THE STUDENT POPULATION

P lmum inc ’n’ s choose’ trau _ ’king. co - im itc ’nt d ive ’n ’s i f i c t u t io n .  o n truethe xi ( Iis ’e ’n’s it i c ’mit ie mn it
the’s’ believe the tn’moine’es wil l  pr ’olit k’omi-i these ’ mip l)ro ti ches, They must  ti iso describe ’
the  s tudent  populmut ion  in tI-ems of’ the per’centage of ’ s tudents  h m i v i n g  divc’rsc’ cham’.
acte ’ristics , l i - i effect , th is  estmub l isbc ’s cmute ’goric ’s c- il ’ students for whom diye’u’se’ mop-
pn’omuches can be’ planned ,  For’ exmu mp lc’, i I ’ con ten t  di s ’c ’m ’sifIcmut ic - il - i  bm u s  bc ’e’mi cb m - c se ’m i mind
if ’ ti-ic st udent population -i hmus bec’n broken into tw cc cate’gon’ie’s , sIt u de’n ’uts  in on-ic ’ of ’ ti -ic ’
cmutc ’gor’ies cc - i l l  ski p con - item - it intended onl y’ for  s tudem -its i n t he  other , but stude ’nts in
both categon’ies may ’ s tudy common content ,  Fun ’t i ien ’ examples ol ’ the  u_ usc ’ of ’ cmutego-
ries of ’ s tudents are given shor t  lv ,

The’ fiu’st step is to e’stablish the ’ bm u si s fb r  cmute ’g orizin g sI ude’nits , .\I( )I)I:\ pro s-ide ’s
ti -ir -c ’e ’ o mptiom - is:

I ,  Ab i l i ty  Iup  to four  cmmte gor’ies l ,
2, Son-i-ic other’ chan’acteristic Itwo ctute’gon’ies only I ,

3, Both m ubi l i t y  am- i d amiott ier cI’oar ’actc’r ’istic (t b ur’  cmote ’got’ ic ’s 0 , 1) 5 1,

Ab i l i t y  is defined mis t i -ic comrupetc ’n c ’i c’s m’e’quir -e’d Id - c l c ’murn ti - ic ’ subject . I t is vc’n’v
di t l i cu l t  to measure abil i ty -  directl y- . but it may be’ mmppn’ox imtutc ’d im ’ u sevc’r’al s v m m vs ,  in
mucmudemic subjects, IQ tests approximate mubi l i ly ’ , t i l t  bough paper’ -mund -p e ’mici l  he ’st s c-il
aptitude’ in the  subject area are general ly beltc ’r ’ measures f ’or pm’edict ing trm uin e ’es ’
suc ’u_’c’ss in learning, Such tests rnemusun’e’ how well the ’ tr t u i n ie ’ e ’  htu s muln’ em idv lem orr u ’d
sk i l l s  t i m - id  kni ocs-lc’dge f ’und mumc ’ntm i l to ti - ic subj c’ct, Of lc ’n - i the ’ subtc’sts ( mn - i the ’ Ain’mi ’ian i ’s
Qwm l i f ’v ing Exm om inat ion i  more useful  me ’asum’e’s of moc ’mu de’n u i i ’ m o b i l i t y .  I ni nc)nmu c’ad en i it ’
e’ ecu _ u rs(’s , mne ’asu_ i u’c’s of visual . nri otor , or othc’r ts’po ’s 0) 1 s k i l l s  mm iv be’ i)e’tIe’ r surr cmgt i t es
lbr m o bil it y- . Fccr’ e.’xmompk’, dc’nt istry requires finge’r de’xte’i’ilv m i nd the ’ mo b il  its’ Ic - i dec
sniai I-scale’ work by touch,

Othe ’r c’hmirmo cle ’r’ istics t han  mo bil  i t s ’  l f l m iS’  al so be’ imp on’ f an t .  On oc ’ c - ct ’ flit ’ most ohs-i-
ous us thm ot the’ students ’ pn’evio us c’xpe’n’ic’nicc’ in - i am’e’mus e’lm use ’I s ’ m’e’lmite’d 1 mm ccuun’se’ wocrk
mmmv be widel y di fli’r’c’n I, For c’xmi mu pie , many  I na i mice’s cmi m whi z  lb rough 0m isle’
e lec t mn ic’s hc’c’ausc t hc’y’ h ave’ m u n ’ o ’ t m ds’ st udic’d it in - i iiigii su_ ’ho cc l :  c -ct hen’s m o t e ’  h i g h l y
tm(i(’pt il - i tb-ic ’ t’c~u mpmenut—or ’ic’rute’d pen t unnos ot’ o ’lo ’e ’l r um ic ’s u _ o n  li-c ’s I mc ’ c ’ m I lO se’  t ht ’v b om uv o’
wor ’ke ’d in ‘I ’ \ ’ r ’ c ’ pm um r’ 0 -cr’ r’un }o am u i radio s l m o t  io u s, S c i m m i c ’  ec t h e ’m ’  c’h an’ m u c l c ’ u ’ i s t i c ’ m  t e e n ’  cc ’h -iic’ii
d m v o ’r’ si fi c ’mit  l e er - i n i -i I ght  be desi r’m ible  ii 0.’ muge’ mm cd i-c ‘x. Older 1 r’m m ino’o’s mtuv ho’ le ss rc’spon-
s ic’e’ I i u mm n i  y’ c cu _ ungt ’n -  I ti ’ic ’t i icc ( i s t h a t  im n’c ’ sd ’n - it tb - ic ’  in st  m ’ uu _ ’t c m n ’ m is f lue ’ s e i t i h ’ c ’m ’ u t ’muil wi sdmmn n
ar id t u i mo s b-cc ’ more rui ee t i c’mitc’d to - c pursue idioc s,s’n-iu _ ’r ’m ili e’ in tl doe’s Ii - , 1) 1’ mm m li’s nm o miv ruec ’d
I c c  l t ’ min ’ni  d i f i ’c’n’e ’n i l s k i l l s  f ’n ’ cm n i i l i ’ n n m ml es  im uic i  in  ( l i f i i ’u ’ c ’ n l  o,’c c m i l c ’ x l s , Imm iri e ’ m m l m u m ’ l s ’  I n  sub ’
,l( ’c ’Is ( le ’ m uh i t u g  w i f h  m n u te n’p en ’ s e cncm m l r ’e ’ l t i t io r i sh i i c s  or’ t eo ’ r’sc enum ol scr ’c’ie ’(’s ,

Abi l i ty

‘Fl u e ’ s tuu r l c ’ u i t  i m c - c i- iul m t i icn i ~u m m u ’ c ice broken i l i l c e  is  t ii m ilOs’ us t i m t m n ’  e ’ t d I e ’ m ~c d i ’ l c ’ s  cc li I lo t ’
l u m o s u - ’ . of ’ m m b i i i t y ,  mis  ‘ c I u m m s s ’ u u  b m e ’ i ces c ’ :

—



mc ii i  ‘ c c ’ e e l  I i c ’  c c i
C ~~i c-e , dc , ’ cc - “ ( ‘ cl ‘ t e e d ’ S

2 s i ’
i- 5 I’
i - s  I - I

sc-b e’rc ’ ti - ic ’ fbI  Io c sc ’i m ’ ug de. ’signmutecrs m u p p i s

A As’c’r’tige’
S SIu ’cv
F’ F’must
5’ Slcmsv e’n’ tbmu n mo s ’e’rmmge’

I” F’m u stc ’n’ tha n  m ms ’ c ’ I ’ t i g o ’ .

The ’ eic’s ig m i tu tm m ’s mum - c ’ inte ’noic ’d us m h e r n o n u i c ’  device’s  c m lv m u c i e l  001 h ee l  m o m i i c ’ : m l  c ’  t h i C ’

t o v c ’ r m m g c ’  rmu l e ’  ‘cv i th  svb iicb e’mue’ h g roup sc ’ill j ul ’ e ig rc ” cs .  Rtilc’ is oi e ’l c ’n ’ m ui l mie . ’ d  l iv  l , il e’r unc t md ul

f ’n’orn ti - ic ’ us e -n’ , A sugge’ste’d , hosv e’s’e ’n ’ , m i h u i u l v  Is , m - .~i i m u oo ’ d  Ic - c i d i c ’I’ e ’ , i ’ — c ’  ic - r i d s ‘ l i e ’

spc’ct ru _ i n i  f r o m  S to - c F’.. Altc’r’ t i-ic’ groups mire’ c’be:sc’ri , tI - i c ’ u_ u s e ’ n’ l u t i s t  e - ‘ - I l  m ui m i l  e ’ t i - i c ’

pe’n’cen’mtmug e’ c- cl ’ s tudents  e’xpc ’ctc ’d to be in-i  e ’muc b group .  The’ c u — c - n ’  h imu s  ‘cc c c ie ~ l l e ’ x u I m i I i t ~ ’

in - i mum in i p u i m i t  in g I hi c ’se ’ pc ’rce ’m tmm gc ’ s munch rmute ’ s of pr ’cmgre. ’ss . F’i m r ‘ X mi  11 I d l e  - Os - l i -s IC  u r i c

7~~~ pc’rce’ nul dcl ’ the ’ sI u _ mde ’nts  tom the ’ S group  m um - id lm u t e ’ r c’st m nu tot  i mug I l imi t  t h u  us ‘ c u p  sc - ill

p r e c c r o ’ ss mit mir muve’rmige’ rate’, Ihe.’ user in- i  t ’fii ’c- t mmmk c ’s  tb -ic ’ gr’ c m u _ i j m  I c i e r  ‘ s e - i l l  m i s  c - i  m d c ’

studc ’n ls ,

Other Characte ristics

If’ sc en ic’ c ’hm u n’ m u c ’ t c ’ n ’ i s t l c ’ u u t h i c ’ r  I b m u n  t m h i l i t s -  sc - i l l  i-cc ’ f O e ’ h moi - is  I i in  i u n ’ ’ m i k l l u g  tb - ic ’

studc’nt p cmpu _ i lmo tiom i init i m c’ i l c ’d d ui ’i d ’ s, cu nu ls ’ die ’hotmmt iuous c’ m i t c ’ g e m l ’ l d ’ s  u u u m i s’ h- ic 5~_~-c ’ l I i d ’ e i

F’on’ e’xmun -iple’. if ’ mic ’c’ is i n u l o e m n ’ I m u n i t  mo hu’ &’t i k p o m u m u t  shecu ld ho’ e’bm ist ’mu be ’I em ’ms winch-i

stueic ’nts s c i l l  h - it ’ c’ l mi ss i l i c ’ o l  mis “yccu _ mn i c ” mu m - id m ol mce v e ’ svhie’b sI d i d l e ’ I i t S  svi ll be’ c’iti ssi lit’ el mi s

nu e ihi- ve c urlg e t hm u t  is , eu ld  I , I n - i  i-m o n u i e ’  c ’ m i sc ’ s ,  su_ue’ h ms sex , to mi mi l u _ m rmu l Ii t ’e ’mik pee m nit m il m’ e’:ody

e x i sts, ‘Flit ’ cisc ’u ’ muss igm i s  mu mr ie ’ m e . mm u uc ’ c ’ iu dt ’ 1 mm the ’  i’ h m u m ’ m i c ’te’n ’I s I l l ’ c ’he mse.’ n such mms

l e e  de ’s i cn u m m l t ’  st u_ ide ’n i l s sc’it i pre’s’ious I r m o l t u u l i c  i l l  c ’lc ’c ’I r ’i c’m i l  c’ m g i r u e ’ e ’ r i n u g

Both Abili t y and Another Chara cteristic

If’ ti - ic’ c’molc’g’dml’ ic’ s mun’e’ hrxmkc ’ni do’cs’n Os’ mi e’c m nuu hu n im il i t c h c c l ’ m o bility mi m uc i  m u t u e e l l ’ ic ’ n’

c’htur ’toe’Ie’n’islic ’. tlmt’ ti -cur’ c ’muhu’ g me h’ uc ’ s sheisv n hx’l ec ’cs’ scull be’ l im l’ h u c ’ d:

( ‘m u l e ’ g c c r v II )

I S I ec cs e ’r  s t u m d c ’ m u h s  cc i l h o u l  t i - i c ’  e ’ i i m u r m dm ’tc ’r l st i e ’,

2 Slcu ’ms’c ’r ’ s l t u i f e ’ I I I s  ‘ms i lh  h i t ’  e ’ i i m i n ’m u c ’ l c ’ n ’ i ’ —l ii’ ,

~l l” t i s l c ’ l ’ s l u d e ’n i t s  sc ’ mf h i c u d l  t h e  C b i u t ’ m c c ’ l c ’ u ’ i ’ —l I c ’ ,

l’’m i ’ - l c ’ t ’  sl m i e l e ’ , u l —  s c u l l - i  l b  e ’ i i , m I , c e ’ l e ’ I ’ l s l n c ’

\ ‘- ni fl ue’ c ’ m d s e ’  sci u c - r e ’  i l e m l u l s  is t i - i c ’  e e r i l y  l i m o — u —  t e n  e ’ , d I d ’ t t d l r h t m i t i i d l i ,  c ’ e l h e ’r  f l u e ’  s I c c c ~ u ’ n

i c r  f b i ’  Iios l e ’u ’ gu ’ee t m j m m m l  h i - - I b u e e u m g l u l  c u t ’ m i s  u n c c I u u e i u i i _ _ ~ I l - i c ’ m i s d o  e t c  i -I u e l u ’ n u f s

N u d I c ’ I l imi t  m o l t  b i e no g l u  up I c e  l e m u i  c ’ t i l  ‘C c e r i e  ‘~ c c l  n im u lIl y m unich I ‘ccc c c ’ , I c  - m : e  c r u d ” - me l mi l iect her
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e’ b u m u m ’ mue ’ l c ’ r u s l  mc ’ m m iv  be chose’n , mit  m ost f i m u n ’  In - ic - c l  e ’igb t I e’m m tc ’g c en - i e ’s m u mmy’ be’ ci t ’ sigl ’ m u l e ’ u I
c’ i e l l u i ) i l i i l i g  bot h mubi l i t s ’  mun ich  munc i t lu e ’ n ’ c’hmu r’ mu e ’te ’n ’i st  it’ , ‘I ’bi i s l i m m o i t m u t i o m u  u_ ’ e m b uuc ’ s ab ej u t
pn ’i m u m  m r i l  s- Em e ’u _ ’ti use ’ i t se’e’ mu - i  e’el u m u l i  kc ’ Is - It limit t hue ’ P n ’ccp oi m l  ion mm I ’ st U ole ’ n- i Is ‘mc ’hio cc ecu Id bee ’
in - i  c’ mu c - l u c - cl ’ c ’mgbl e’mute ’g cem ’m c ’ s could  be’ ct-i t i mn mi tc ’ d  be ’fb n ’e ’hz om o d mu c ’c ’ u n ’m ol c ’ l s ’  c ’nough to Ice ’
mmu e ’ m i m u u n g t ’u l  tumid  Ic c m ’m ’u iu iu n i u i z e ’  e’omiupu tc ’n - n ’e ’qui m - e ’nii c ’m uts.

i lmu nmuc ’rs might sc’muu t to e’omisid e ’r - / i cn m ’e o’ t h mu n fOur cmutc’gorit’s bmise’d I - c l - i icot h m m bi  l i t
muri el  m mno tbe ’r  e ’hmurm o ctc ’n ’ist iu _ ’ , F’or e ’ x m umi’ u p le ’ , it  n i i ight  be’ ss’om’lh ’mc -bii le’ to dis ’e ’n ’sif ’s- course
c’u d n l e ’ r o t  un  ti -ic ’ smor ue ’ ‘ m c m i v  l i - cr  t o l l  fb st e ’r ’ sI u_ i dc ’n’u t s  but  in d i f l ’em’ c’nt ‘ mc m i i- f O r  s l mmsc ’ t ’r
sI eidc ’nts ss’bo dc m it - i d dc-i rio -ct hmu’m’e E.E, t n ’ m u i n u  ru g. \I ( ) l ) l , -\ per m i ts  t h i s by m u l e c w i n u g
p l minne ’n - s to spc ’cifv t ic ’  smu mu c ’ c ’oni le ’nut di s’c r ’sif icmut i d - cm - i sI r m utc ’g y ’ f O r  botb’ u the ’ h ost e r
s tud eui t s  w i t h o u t  E ,E , t r ’ m u im u ing  m u m - id the ’ tbs tc ’m - sI udc ’r its w i t h  E ,E , t r m u i n i n g .



NOTES
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I ) I\ ’ERSIFICA ’fI ON V I.B

II ’ l r ’ m u c - k i n i g, e’c m m u t c ’ n i t  d i v e ’ n ’ s i f i c ’ m m l i e c m u . on’ m u ie ’ Iheuol  d i vc ’u ’ s i f i c ’m u t io n i  base be’eni m di —
e m o t e d . s e c u l u e -  e. i c ’ tmi i  Is ccl ’ t bie’i r t ipp i  ic ’mut ion tm - c  I lie ’ con n- sc ’ mi re  spe’c ’ r h e’d nie’xt, Othe’rwise,

t i - ic ’ mise r u _ l c ’ l i nu c ’ s i nus t ruc ’t i e c m u m m l  po luc’s’ her o ’ mo c ’li ls ’pe’ of ’ subj c’ct mn mut t c ’r  c- in’ comb mnm m i tm o n
cc l ’ ty pe ’s .  Evc ’nu if ’ dis ’c ’rsi l ic ’mut ic - in - i is riot con tc ’mnp lm i tc ’d , m l is t u d s ’ i s mmbl c ’  fOr  the  p lm un iner
tee r’ e ’ m mef t i - ic ’  r-u c ’xt k”ms’ p t i rmugrm u phs  c a re fu l  Is Ic c u _ u nidc ’ n’s t m unid the ’ opt ions m m v t i i l t u b l e .
F~c’u ‘m u l l  mu Is ci  t bat c’onic’ur’m’c’nt mudm u p t mut  ion I vm u n ’ im m b l c ’  pm u c ’ i t ug ,  f Or e ’ X m m ni i _ ol c ’ I cmun be pro-
s’I cl e’d ss’bc ’the,’r ccr riot m u ie t hccd  dive m’ si f i c ’at  ic -c r - i  hmu s he’,’lu chosen , mis mi -  i l i u s t  n ’mitcd lm itc ’r ,

Tracking V i .B , 1

F i r s t .  t i me  user imudic mu me ’ s  ss’bic’ h c ’mute ’gorie ’s of ’ s tudents  more ’  in cvhich trmo c’ ks.  At th is
p e i u n l ,  i t  is mm good idemu to che’ck the ’ pe’n ’c’c’ntmiges of ’ s tudcnts  in emuch category’ against
tb - ic ’ e’xpee ’t e’d e ’ntn’v g roup  size ’ l e e  m muke sur’e t h m u t  each t rm u ck sc -ill con ftain enough
stude ’mit s to ) be ss’on’th the  c’f !’on’t of ’ pn ’oducing the n’equ ired mate ’r ’i m m i s mind manmu gin g
the ’ tn’muck , For’ e. ’xmum p le , it n i i gh t  be wa stefu l  to p lan mi tn - muck for  10 percent of ’ the
s I u _ i d e ’h u l s  if only ’ lOs tude ru t s  were expected every my uor ’u th ,  In this c’mmse. ’, these students
might  be ’tter’ be gm ’oupcd w i t h  others cc-ho had suff ic ient l y s i nuu i l m u n’  cham’m icteristics to
be’ tmuu _ igh t  in - i t i -ic’ smume sc- t oy .

Suppose’ , fOr exm ornp le, thm u t  the percentages of’ students in e’m ch cmutegory’ mire:

d’ clc ’ctcme’v ID ,Sm uc le ’ m im ‘lv pe P e ’r e.’ e -i iu T e - ct mil

S le , ’.v N u e r m - E , E .’l ’N ( Cs
2 ‘Slow ~:j ~:m ’~~c ; 12
:u Fmms t N c n - E , l- , ’FN C 0 2

Fast E .E. ’I’NG 15

If’loO studenuts will enter the coun’se every month , it might  be remu sonable to plan f Our
trmucks , on-ic fOr’ emuch category of s tudent ,  The smallest tr’ack. slow E,E , ’i’NG, would
them contain am-i average ol’12 students, certainly enough tojust uI~ mu tn’muck tailored
to ) the ’ir abi l i t ies ,  1l’ onlv 1() students enter the course eve’rv n’nonth , the smmuliest trmock
would u sumu l l v  be empty, and the etfom’t that went into design ing it would Imc rgel y’ be’
w m os t e ’d ,

Content Diversification V I , B , 2

P1 m m nc’rs spu’c’ i l ’s’ content  divers i t ic tu t  ion by choosing tI - ic ’ ombje ’ct lye ’s , Ie ’sl
n e - v i e ws , tin - id cn’i t i ques that  emuch cmute ’gorv ot ’ s tudents  w i l l  i -k n p .  ~‘m1 mus t stude ’nt s w i l l
ski p cchjectis-e’s t h m m t  more ’ added ’ t’or the  ne’c’ds of ’ special s t u d e n t s , such m is those ’
inte ’n id ed t mm re ’rne ’dimit c ’ e ’ntrm unc e dc ’ficic ’nic ies c-cr t e. s t imula te ’  pm or ( i cu l a r lv  m - ib le stu-
de ’nts , Onl y’ mu tOss ’ s tud e ’n fs cc - ill  sk i p i ml hc ’r  objective ’s . sue’ h m is  those ’ ( O m i t  sonu’ shu-

t. de ’nt s m m l r e ’mudv k noiw or - t hmit  m ore t o e  dm tl i c’ul l I m u m - id  no d e ’sse ’nut imm l  I f imn ’  c- ct hc’r s tuden t s ,
St ude’r mts m m iv  ski i- c mon - i c ’n t I ro ’ ohje’ct icc’ h r  cxc Is’ pmur t  cml ’ It , if ’ i f include’s n-ic -crc ’ t h a n

one’ Is -pc ’ ot ’ subjc’c ’t mmm l te ’ r ’ , The’ lm ut tc ’ n’  c’hoic’e migh t  be’ mmm d c II . f u r  c ’xmom upl e ’ . sI ud e ’n t s

i c i c l e ’ , 1  c c c ’ s  ‘ c u — I c . I c’ c i c c i i l ~ ‘ l c J c ’ e I c  c c ’ — , ,  m d d i l c e l  le t’ c c l c l e’c t d I c e  l I c e ’  lc , ’ . i c  lu sl  c_ c - -
c r c I b u e ’  I ‘I ‘ I ’ l c c ’ u ’ e - f c e c ’ c - , d l  c ’ c d l m c ’ e i I , i r l ~ I l i i j c ucr’ n u l i r  h u e  I m i ~’c, , c l l i cc e ’ c cc m~t l i  c , ecc l e ’ , ’ - ’ h , c i c e t c e i m t  d l  l I c e ’  e c 1 e  I

c - de~oc ’— c’ c l c c c - i — c i c e ’ , c l c c c i c  c u d  c c c i ’  h l i c e m i i , l i h  l Ime ’ cc c c ~ hi r Im , ’  cle’— c i’ ct c i l e e c  c c l  e u t c l m i e i _ t  d c c c ’ , l I c e ’ ’ . i d d  11c c ’  c c ’ , c c , , ,

I c — I  c c l  e e c ’ , ’  — dilcil i ,m c Ic e cs  d l  l c d  h u e’  I I I c e  u u c u m c , e l  St e d d  k — I  c c c l —  , d t’ t ’ c i d c c  d c c l  I c c  I cc - l ie i c c ’ e ’ I c  h o d  c c l  I I d e ’ ’ . c ’ c l , ’c c — e , e i c —
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cc loom O t i s , ’  m l  d ’ s  m e l t —  m ’ \ I e c ’ r i e ’ I m e ’c’ ‘cs - i ll - i t i l t ’  i - t d c l e ’s ’I r l c ’ e ’ l l  c i h u l S  I l l  l i t ’  n’ t’h ll in hiic’ eI e e l  c ’ s s c ’ m u l i m u l

‘-I ~~~~~ 
i mu t i l e ’  mc ‘i ’I edl ’ rmm m mh i c e’ o ct m m l u n ’ e ec ’ c ’e i mu I ’ m ’ sUimjc’c’I rru m ml I ‘ I  I \ ‘ jmc ’  I c c l ’  2 c i c o u l  d i m  l i e d  n~ ’o ’ch

t I e  l I n t e l  i c e ’  II  d - ’ l i l m I e ’ ’d - I l h l m u l l c ’ n ’ I 5 ’ I ec ’ s S_ I l l
,\ t~ l 5  e l I  e ’ , m l e’m 4 m i ’ d , cc l  i- I u _ u c i e ’ r i t s  c’mmn u  s k i i u  mm I c — I  - s c o t  Ii mIs mms s eeel m ult ’m i r’c’s’I t’s% tom b 1
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Fig. S—Decision process fOr method diversi f ict ot  ion

to shorten th i s  p n ’cmc’c ’ss. i”cmr c ’xmu mp ic. it ’ o n l v  mu 10cc’ l o ’ m i r m  i r g  m ’ v o - n u l s  hmuve ’ mu p tm r t  m c ’ u l m u r
subject mu’ t o t  I c r  type , it mmiv be’ ‘mc’ mu ste’ f’ul  tm - c dc ’sign an e’nU ire ’ls’ dift i ’rc ’nt t ip lmreum ic’ b f i dr
tc ’muchi n g those events, Thus . M Ol ) IA  al l c sv s the  use ’n ’ to specif ’s’ I h i m u t  b u c  s v m u n t s  ti - ic ’
same’ policy’ to be’ f ’ollowe’d lu - i tc ’muchi ng mu pm un ’ t icu l t u r  Its i c ’  ol ’ subjcc’t mm i t ter  mis h- ic ’ humus
al rem i dv cstmub i i shed ion’ ane mthe’n’ tvpc ’ .~

The “Same’ Polic y ’’ cmpt ion should be’ used cc-it h cmu u t ion hc ’cmuuse ’ ml can lead tb - ic ’
user in mudver ten t l v  te) app ly mu te ’muching mi ’ieti ’uod Item mu lyp c ’ ol ’ subjc’ct ma t te r  for’ svh ich
li e’ t i ’e ’l s t h m u t  method is i napp r o p r i mu te .  F er  examp le , temuching me’thods tO r ty pe 1
subject miim i t te ’r  ‘m s - ill riot include guided prmuctice of ’ ski l ls , which us o f ten  use’d f’or
t t ’muchin g  Its- pc’ 9 subject mmuttem’ , The lemist n’isks ’ corr’e ’spomndences mire ’ shown in Tmub lc ’
7 , i h it ’se ’ 0 1 0 ’  pr’ e’se’nted in descending om ’dt’r be ’cmuuse the UI musks fOr teaching nie ’thod
t I e he specifi ed in ascending order of ’ subject m atter’ type . Becmuuse of ’ the pccs s ibmi i ty
ot e ’ntrmup n i ent  by’ the “Same Policy ” option ,  the UI immedimutc ’ly disp lays the ’ re ’sults
cc l  Is mupp l i c mut i on  so-c thmut  the user can see’ sc’hc’t her it mmuke ’s sense. I f ’ not . he ’ cam i fio n ’ge o
u_ mi - c ’ c- cl ’ th e  opt io)n ,

SPECIFY TEACHING METHOD \ ‘l , I )

P1mm ne’rs sice’e - if ‘s te ’moch I ng me’t hod by deti n-i i rig s ix  chm u rmu ct e ’n ’i st ic’s: lc ’m o r ’n o i rig e’ve ’ni I
type ’, t eaching fOrmat . te mm e ’ h ing agent , sect ic - in - i size’, mive ’ n- t m g t ’ t in - ic ’. mum - id t im - i - ic ’  s’m u r i m u b n l i -
Is’ . The’ dc ’t in it i on of ’ c’muc h c’hm u rm oe ’te ’n’istic ’ is repeate d below to pros-ide ’ t o e ’onil c’xt fOr
the’ c’flSU I n g  d iscussic -in - The l’u ii in - i - i p 1 icmot ions of the’ first li - i re’c mu n’c’ t n ’e ’motc ’d next ,  F’em II
t r em it mc ’ni t  of ’ thc ’ imu st three must be’ de f’erre ’d , hocc-c’ver, be ’e’mruse ’ fOr m i gmvo ’ mm l c ’m cn’ ning

—‘ tt ’ l ic e’ ’ c c c ’  l I m e - . o c c c e , J c l  l i e d  Ie ’ cc el Ic e cc Icc e’cc ’ , e I  c u c , ’ cc  u c — c ~ i c ’ d i e ’c J”ec , ’ c ’ \ , e e u d t d l c ’ . cc c’ c ’~ i c c d d d ’ . c ’  1 c c - e l  J cI’ ee ~~r ’ ii c
, e m d u c , c I Ice ’ bc- _ cc I t d u c ~ _ uC c ’ucl l c d  — 1 1 1 , 1 , - e l  u l e , d m t e ’ r  u s  i -  i ‘ l u , -  I I c co l I  l e d  e t - d ’ immcl I I ,c— I eI.uummce’n ’ i c c  l e e k , ’ ‘-c h Ic
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Sio i c i , ’e ’ I  ~c t c u l S e m , o l l , c r  “ , ‘ 1 1 c c - I S  c c i  S i i m c e l , o c ’

\ I , o i ! c ’ c ’ S e l l d c e ’ c ’ i  \ t c c i i c ’ c ’ ~‘~I o l c m ’ ’ c ’i \ l , d l  c c ’

I ~‘ i c e ’  I I’’’

I I I  m 7  1 ,

c c  I
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e. ’vc ’ni t in - i  u sc ’c u _ u e ’ n uce ’  c - if ’ e ’vc ’nt s fOr  te.’mm e’hi i rug mu pm m r l  ic -u Im or c’de u _ l li - c’ cmb l c ’c ’t ive ’ ,
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c ’x lc ’n it tom cvh uc’ b it  is e’xj ) l ic’ i t  ft 51 r ’ u _ mct ure’e l 1 mm i ru s’ ce l ve  I lie.’ si u _ mdc ’n t t imid  muoim u i mt
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I ’p ’e ’sc ’, u to , l I em , o  I)enucnoslrcl tldcro , In t i - ic  m uL u o m s ’ e’ sequence , the first learnitug even-it VI,D,1 ,a( 1 I

in - i t n ’c md u _ uc’ e. ’ s t i - ic ’ stude ’r t to - c the  skil l  he wi l l  be expected to n-iaster’, This introduction
n u igh t  inu c ’l u _ u d c ’ mu m l msc ’cussic o r u ot ’ the role (ml ’ the ski l l  in the job fOr which  he Is being
trm inc ’d mum - id points of ’ mmujor di f f icul ty -  in - i pe r forming the sk i l l ,  It could also inc lude
to d e . ’mu iouust r a t ie - c n of ’ the ’ sk i l l ,  accompanied by a discussion -i ol ’such points. The impor-
t an t  fO atun’ e of ’ the  prese ru tm it ion /demonstr atuomi  is tha t  it is an intn’ oductor s’ learning
es’ent d u r i n g  which the student does r uo ( ac tua l l y  perform the sk i l l  he will  be learn-
I ng.

The pm ’e ’sc ’ntm ot ion ;denionstr atio n i mm uy on’ mmi v not elicit  actis-e student interm u c-
t ion by poising questions at crit ical  points or directing at tent ion to special features
c m f ’ the ’ pc ’rfo n’n ’omunce , This depends on the fOrmat  oh’ the instruct ion ,  which m s chosen
l mol e ’r’ ,

Prc ’se ’ntmut ieem u dem onstrmution learning events mu r’e more l ike l y to he’ needed f ’cmn ’
teac hing comp lex classm ’oonui skills (subject matter t s p ’ s  5 m u m - id 61 th m o n fOr teaching
simp le’ classroom skills (subject matter types 3 an d 4 1 , Such learning events are also
rnon’e ’ l ikel y ’ to be needed fan’ less able or Ie’ss well-pr’ epmun ’ed s tudents thmu n for better
or more’ muds -mum - iced sI cudc ’n uts ,

( ; ns i oh ’o/ Pratt U t  oe/ ’ S/,’i u s ,  Dun’ing It he’ next  hcmur ’n  ir u g event type  in - i ti -ic ’ sequene’e’ V I  .D .1 .a( 2
the studcm t r’e’e’c’ iye ’s l ’c’e’dbmuck c -cu - i his per ’Ibrmmun ce mus he pe r fo rms  the sk i l l  he us
le’mun’n ing , ,‘\ stude’ni t cmi work indc ’pendent ly if ’  he us pt’os’ided wi th  a step-by-step
rne dc’l c- c t ’ what  the ’ rc ’sults c - c t ’ his per fOrmance should be at each stmoge ’ :  t ha t  is , it ’ mu
s tude ’nt is won’ki n i g in idep ende ’n t ly ,  he.’ us no -it necessar ’il y’ in tu t u unguided pr muc ’t icc

p st’s s i u m n i .
Guidc’d pr a ct ice ’  of ’ sk i l l s  is memr’e ’ l ikely’ to he.’ needed IOn ’ tc ’m u e ’him ’mg commp lc’x sk i l l s

lcmmte ’gO ri es 5 mind 61 t han  (Or s u m p lc’ s k i l l s  (e’mmt e ’gorie ’s 3 mon - id -II , Less able ’ or less
sc-el I-prepar ed st uo lc ’ni ts  mm mv pr cm hil  f rom le ’mur’n i u g  e’s ’e’nits c-cl ’ ti - ic ’ guided prm m ct ice’ type ’
Ocr subjc ’c ’ t ma t t en’  mi t he -c t h lc ’vc ’I s u t  d i f l ’m cu l ty .  ho mwc’s’c’r’ ,

I r m g m u e / e - e/  i’roo e-tli ’e ’ c ;/ ’ Skills , In  t h i s  tb - i t ’  sI ud e ’n it os s um p l y d i r ’e’cted to - c prmu c ’t i e ’t ’ VI 1) 1  , ml( :11
id ’ i -c c ’u’ Ii c n’n i the  s k i l l ,  II ’ th v n ’t ’  is lee dhmu ck oc n t he  c i u m m l m l v  oi l ’ hIs pe ’ n - Om m ’rn m m mi e’c. it Is
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S I

- ‘ p n’ m e v i de’o t mu lI c ’n ’ ti - ic ’ !)r ’m o ctic ’c’ sUssim ) ni is f in n sb e ’ m i .  U n g u i d o - c i  b dh ’ :oc ’t ic ’m ’ u .s u i t l e’r - i u _ i — d ’ c i  t e e

te ’m oc b s k i l l s  t b tu t  u ’c ’qu_ m i r’c’ mu l m o n ’ gc ’  moo - i - i c - cu _ un i t  of r ’ e ’pe ’n i I i s - c ’ db’ i l l  t O o’ n u m m o s l e ’ n ’ \ ’ , such mi s t s ’ p i n u g
ocr se. ’nd ing \ I min ’sc’  e’ecelc’ , mun ’od ii - Ithc ’r ’c ’tOn’ c ’ p min ’t ic - u l mmr l s ’  mupp n ’cc~mri t i t e ’  li - cr ’ sub)c’e’t n m u m o t t e ’ r
in ’ i c’m i t c ’ g e i r io ’ s  :3 mu m - id 1, Studc ’nit s rn mu y mo lso nc’c’d u n ig ’uidc’d l) n ’mcc ’ I I c e ’ m m f L ’ i ’  t hey  hmive ’ l imed
m u sc ’ssi ee l i of ’ guided ~ I mm ~’tic’e ’ in sk i l l s  1 m m c ’mutc ’ge -cr ic ’s S mind  6 it ’ I hu e ’ s c ’ on ,e~ pt in ’t i cu _ u l m u r l y
e h i f f ic ’ u _ i l t  to I emu m ’n , t f ’ guided pn ’muct ice e’s’c’~iIs h mu ve ’ bc ’t ’nu e c u m o l  ted i c c i ’  u rueo r c ’ tobl e’ st udc’nols,
m u se ssio n - i mef ’ u _ mn i ,,tcuided pr ’muct icc’ on’ c’he’c’k pn ’ muc t ic ’c’ I e ’ i l he m’ ol ’ wi - i i c’h nuu i g h t  lit ’ h m mr u - i e ’we c rk
should be’ i n c luded see l imit  the ’ sI uck ’nts sc’ i ll l imos _ c ’ m m mi oppon ’t u_ u nity lu - i pb- mic ’I i cc’ the ~k i l i ,

Vt .D, 1  ,~‘( 4) ( Sc oo p / ) I , i e ’ m t m , s S n m , t c  ii t h i s  ty pe ’ of ’ I e ’murn i rug e. ’ve ’nt - mu smu mul  I gn ’ o mup of ’ s t uden t s
emi gmogo’s jr-i m m m i t  ,-r’ muc’tivc ’ discussi em n of’ ti-ic’ s k i l l ,  ( n’oUp ohiscussiomis will mie r m n a l l y
101 Ic-iss’ lc ’mi r’ nin g o’S’ c ’n i ls  h i  cv hi ch studcm ’uts ’ cppor turu  iti t ’ s to ) I r i tc ’ i ’m oc t with o’mic’ h other
mind ,s’it b an ih i s t rUc’ I u e r  imm i ve ’  be’e’n r ’estu ’ict ed . suc’b mis pr - c ’ sc ’n i l mot ioe n i fdc ’n iuo rusl rmu l ion .
ur m g’u_ui de ’d pr ’ m uc ’t m u _ c ’. on’ homiie’wor’k e’s’enits,

( ‘i n’o u_ u p ci O s c’ u _ i s ,S meim is u_ u sc ’ a gr ’oup in te ’n ’mu ct b o o  lO r m mit . svhic ’ h o s m o l s ce c’spe’c’itol f y uut—
able ’ IOn’ n’e’ s-ie. ’w mum - id c r i t i que ’  Ie a r ’n ’oin ig e ’vents , ‘I ’ m - i k5 ’c’p t rm u ck of ’ t i- ic purpo se ’ i 1 ’ such
e.’v e . ’mi l s ,  the “ r’c’vic ’,s’ ’’ or “cr ’ i t i que ’’’ dc ’ sm gh imo t  iccn ,s m - e ’ ta m m ’ue d,

To ir - i su _ eu ’e tha t  the  dm s c - c us s i e in  is p r ’educ t i c- c’ i o u  te ’r ’mu ’u s oh ’ l e ’ mur ’ m u ing ,  it is m oss m irn e ’ d
tha t  an i n s t r u c t o r  Is m olsvmo vs the ’ tc ’aching mo g e ’nt fOr the c’vc’nt, But to i n s u r e  t h m i l
eve r y  student act ivel y  p au ’t ic ipm utes in the discussion. group discussio n fe ’m i rn ing
cs’ents should be p l a n n e d  tOn’ groups of~ smuv. Jo r’ R’wem’ stud c ’rul s ,

Group di sc-u_ u ssions more u se fu l  ft cr’ t eaching  a l rn cm st  mm iv type ’ of ’ subjc ’ct mmutte ’r mit
molcu i o st arm y paint in the ins t , ’uic tmonai sc ’quo ’nc ’e, it is be. ’tf e ’r. however, t h a t  the ’s’ be
co )ndu _ ucted ci f ’ter ’ ti -ic ’ subject matter  h m u s been introducc’d b ti -ic ’ h in ’st learn jr ’mg e.’ve’nt
in  th e. ’  i lusl ru L’ t m e m i i m o l  sequence ° se-c t ha t  the  s ludem - i t s  w o l l  hm u vc ’ something t e. discu ss,

M cms t  stud e. ’nts enjoy mind pr ’ofit h ’n’ cni g r o u p  disc tu s sumcm ’is , but ti - ic ’ im i s t  ruc lor nc’c’ds
, .imo ’c ’mal ski l ls ,  lie mu ust leisure It h m u t the group doe’s not sI m ’ mo s’ f ’n’om the ’  s u h d , (e’ c ’l , t b m u t
the  eiisc’u ssiom dc-cc’s not rush ahead of ’ m m m i pan ’t ic ipmunt :s un d cr ’stm um -od ing ,  thm o t  t i -ic ’ c i
d iscussion is not monopolized by the mor’c mcggre ’ssive ’ s tudents , mon - id t h m u t  c ’muc b s tude n t
is encourmuged to ) cont rihutc ’ ,

Somn i t i m e ’s  th e ’  characteristic - s oh ’ the subje’ct matter utse’ ll ’ de’tc’rmiiine’ ss’hethcr

group disc ’u_ u s siorn s would be ben ehi cimu l , Students n imo y ho’ e ’nu ih mor’ r ’mu sse ’d imi discussio n s
of’ e ’l c ’rnc ’ntmir s’ subjects ( l i ke  reading mo n-id tu r i th r - i ’u e’t i c c but  p , i r t iu _ ’ ipmutc’  c’r ’ut husimust ic- molly ’

in di sc’ uss i e um is  of ’ niom ’e’ conuip lex subk ’c ’ts such o mis s v c ’ m m l  be ’r f e m r o ’ c ’ m msl  i ng  oc r’ e’le ’ct r cu n iu _ ’
c’ i n ’c’uitr s

VI .D •1 •a( 5 )  ( ‘hec k Pro0 lic e’, A lear ’n mn g  o’ve.’ n t  m s em l ’ I b m  is I v 1 m m ’ i t ’ it us r - i I c ’ u I e i e  ‘d 1cm c’hc ’e ’k tI - ic ’
sI ude ’ni t ‘s n mu mo s lc  ‘v of ’ the ’ sk i l l  hut  dec’s our-ct di n’e’c’I lv mmll0e ’l Ii is pm ’ccgu’c’ss in - i sc’bo’d ui he’d
i mist ruc’t ion, S~ ude ’n its sc-ho f O i l  to check pr’tuc’I i c c’ e’ s e ’mut h umus’ , bec,s’c’s’o’r , lit’ r’ c ’oiuure ’d Ic c
I m o k e  m e dd i l io na l  u ’c ’nued ial in ust r ’uc’liori cuts i d c ’  cit r e ’ g u l mun ’  c’ lmoss hour’ s on’ lee  dc -c n ’c’ m ’m i c ’ d i mm l
hcnrmc ’work m oss ig m urnc ’n ls .  i ’t ’his is not s in i iu l t i t c ’ eI  un - i  the ’ RI , \I , I

‘F lue ’ e’hc’ck pr ’muc ’ l i c e ’  is mu u~c c l ’uI device.’ fu n’ u r - i mu i n utmu m ni n - ig m cc l is’ mo ti o n i t e d  lo ’ min ’ n ,  It  m u l s d e

h e’l l~i- t h e ’  s tudent  IOc’ u_u s m cm i the ’ e’sst’nt imul lc’ mut nrc’s of ti - ic ’  sul’eje ’c ’l mumid  I b u s  l m ~ems ’ mdc ’s
c’Iccsu re , Be’c’muu_usc’ ccl ’ t h u  is , e. h e c k l - i n’ mme ’I icc’ m miv’ i)e’ hu uueru’ et h el s-i ’ t h mu ru n ’e’s’ c-sc hc’t’ocn ’e’ mu

licm’ numm l lest ,

The’ f ’cmn’ miumit  cml ’ b e mt h  o u l i g lu i d e ’ d  l drm iu _ ’l ice timid chec k b ract e d o ’  I t ’ m i m ’ n i n n g  e v e n t s  us
mosslilne ’d to be’ ‘‘

51 u i —i d e’ ’’ cur’ ‘‘ h u e ’ l Imit lo c h - i ’’ I e l c ’ l i m n ’ c i  l m u t o ’ m ’  I he ’c ’m u iu se ’  n i c e  g u u i o l m n u i ’ c-  is

Vu Ic ‘Ic ( ‘umei l c i  Is’ 0 l i cc nm c e ’ cu ’ c i ’ ( ~ I ’ ’ . c r n l m i t ’ ’ ’v , ’  leO

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  --
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s’mde’oi m/u,’o n m,t pn’mic’tic’e’ m m c l , he ’nic ’e , t i - ic ’ l i s t  ru c ’t mie rm m s  r iot  nu i c - c d uh ied  d u r m n i g  p u m m e l  ice ’ on
It he ’ d m 0 5 0 5  of ’ s tudent p e ’r l or n im i muc’ e ’ ,

II u e ,mo e -u u’ci,’k , , -\ iis typo’ ut l c ’m or : i i ro g  c’s’c ’n it e’x e’e’pt se em - i - i c ’ i ou subject matter’  c m o t u ’ g e e - V I  , I ) ,1  .al c ;~
n c ’ s 7 - I l l , g roup disc ’u_ ussic n u ,  i - cr u _ ’ r i t i qu _ u c - l c ’m in be’ messiguic ’d li - cr  hon -ic ’ studs’ . t he r eb y
s t i S  I l u g  h I u i i s I  c - cl ’ t i - ic ’ t r - m u i r ; i m ’ og i’ e’ s d d U  I- ce’s n’c’quire’d li -cr sc’iuo’u_iuIe’d instruct ion, Al though
bo emuu e ’ sc’ cm rk m uc’ tum ul l s ’  i nic - lu _ uoie ’ s  othe r type ’s c - ct ’ l e ’ mir n i  m u g  c ’s’e ’n -its. beeme’sc-ork c’s ’ c ’m u l s  tire ’
mm cc l  ( i u f l e n ’ c ’ m u ti mo t e ’ c I  h i s’ h ’umic ’ t j c cmu  he ’c ’mocuso ’ the ’s’ do ni ot d i r e c t l y a fF ec t  a stude ’h i l ’s pI’dd g m ’ e- s—

m i  se’i ue ’ o l u _ m he’d inst  n - u _ oc t uccuu ,
‘l ’ s% ec  , i s l e c ’c ’Is e.e l ’ho ri’uc’ cc’om m ’k ten - c ’ i m o i p o n - t m u n t  l i - cr’  p l m u n i n u n i g :  ( i t  ti -ic ’ c’ies t oI ’ pre ’pan- m u t m c cmo

tumid  pn ’ ces ’ us m eu n oh ’ the ’ s v i > r k I u m e m e k s , s t c m m i v  guide ’s. f i l m  s t r l l o s , mind l i m o ’  l ike ’  that  wi l l  he ’
u_ us ed l ’ccr h u _ m m u’ue’sc’ork m m s s i g i u m u i e ’ u i l s :  t i n - id 121  ss’be ’Ihen ’ the  m u r n e c u m u t  o f t  ime. ’ mu 51 ude ’nt must
sp o ’n l c i  d i l l  h -i c crn c ’cc’un ’k urumoc ’c ’c ’p tm ob ls’ l c ’m i gthc ’n s  t i - ic ’ I n ’m u i n u r y g  e h m i ’ , . Both e i f ’ t i u o ’ sc ’ l i ’ m u t u n ’ e.’s
ti n- c’ u io ’ n ’us ’ e’d I ’m - eo n - i - i r u pu _ o t s  hv time ’ l , so ’r spc ’c ,’i fie’ iu l l s ’ . se ’Ic ’c ’t io n i met ’ t o ’ m m c ’h i n g  f ’ocr ’n mm u t mind
Ic’muc ’h iunug ; e g u ’ I I I  m m -i d sFm c ’c ’i hi c ’ mot  ion cmh ’ t be ’ t o c tm o l  pn ’ mc p eun ’ tmecmi  mol t I- mi m in g tin - i - ic’ t h a t  can he ’

ci  I m c c ’ mi te. ’oj toc h m c mr i t ’ c c - o n-k I ,

, \ I  t h i s  p m o nt  it I s  in ipon - tm c r ’ u t s i n n p hv 1 mm n u cm t e . ’  I h m u t  b oc nu i e ss ’omr’ k c’mm n n’e’F m l muc ’e ’ min i  o c r

m u l l  I- c r ’c ’sc ’nil mit  me - cm - i  d c ’m n e.m n ist  r mu l ion type ’s of ’ l e ’ mor ni u mu g c ’ve ’nts and mini s ’  cml h er type ’  of ’ Ic murnu
O ii, t ’ve ’r ut hi - cr subjc’c’t h uumu t tc’r cm ml e ’gd  I u _ ic ’ s  be ’hee ~ 7 , e ’xc ’c’pt gn - ecu p d msc - us suouu  mind c’r i t  iquc ’
bt ’c ’m iu se ’ t he se’ n’e ’ q u _ m !I’ c’ t i - i c ’  tc ’m ic’im i m i g m o g ’ e ’ nm t l o u be’ tor i  li st r ’ue ’temn ’ , “l ’ho ’ l i i m c r ’ d- l e ’mun ’nnrug
c c c i i  I i- , I hm u t  u _ ton i  he ’ ( im mm e’ in - i iu on noe. ’sc ’eer ’k , the ’ l ’c’scN ’u’ I r tu i  mu mug r’c ’ seeu _ orc ’ c - — , i n i c ’I udi  rig sI n-
oi c ’ n ut  I i  rime. ’ i n the ’ c’ lm i ss i ’ m e e m u u u ,  sc’ i I t  he.’ re. ’c~ct c re’d, E’,’e,’r’s’ in us tu’uctcw u s— ‘,c’-~’moro ’ , k’ueo ’cs c”, ti ,

I l imi t  s lud c ’n it s  sc -h - ice t in - c’ le ’ss m m h l u ’  on ’ 1 m e e e c n ’ f ’ , n i iom tiv tu te ’d  u um i s ’  go ’’ l i t t l e ’  i o u _ i l  c - cl ’ b ec uuoe ’ s s’ e e n ’k
sm g n r - i ’m e ’ ru t s ,  ‘I’Ii u _ us , nu u c ur ’ e.- l e ’ m u n ’ h i m r i g  c’s’erit I s  pc - s s c ’ i l l  be ’ chosc’n f i l l ’  i c ’ i m l mic ’c- n iuc-nul b c

hccui c’svon ’k li - cr be ’ttc ’n ’ steudc ’r its I im mon i  IOn poorer’ studc ’mits
It m i um m s ’ he’ usefu l  too h - mite ’ I c ’min - r u o nu g e’s’e’r’i t l ime’ s t i cr ’ t h e m i ’  mu ! ’ ’ , i l m i b - c l h i t \  I c c  n’c’p l m ue. ’c ’

m c ’m u t by b ce mcwem n ’k ,  Usi n g m mnl s ’  a c’ n ’ i le ’ n ’ ior m of t ime ’  dm ’ gi ’ c’c ’ of I i i I e ’ ’ , l c ’I ion o’ e ’c~u u u ’ c ’ e l  s c - i th
limo’ Ie’muc ’hi rig- mug’e ’mut - ( ‘ ven t s  Iii ii~ h I  he. ’ m ’ t ut c ’d m n It b- ic ’ hi - c l  losv i r ug ecr ’de ’r , be’g’ i mini rug  cc t i m
l i i i  se- n i c es t  h ’ e.’ ImhtO c ’c’ t ob le’:

t i i i , t d m l e i e ’ i l  Im n ’ mi u _ ’t iu _ ’ e ’ sub jec t  eiu m ~t t e ’n’  type’s  tt - (

1 u - t ’ sc ’h t m o t  menu ‘l)e ’ m i ’m mmns l  m m m l  cm li  m u l l  sui ) ,jc ’c’ l mmu lten ’ l \ ’ p e ’ s

Rc’s’ic ’sc ’ I sui ’mje ’ e’l m ru ot t e’ n ’ typo ’s I - h
‘be ’ck I n ’ muc t ice ’ subject n uu m ol tc ’ r  ts’pc ’s 1-6 1
;u de’d Practice ’  s u b j e c t  n iiatte ’r Iv  em ’~ t b -h I

)t c ’ m e u m ’ se’ , the ’  eer ’oIo ’r ’ de ’pe ’r ’ud s emn u the. ’  e ’n ’ ite ’n ’ imi u_ ise ’d , 55111 I i  l c l m i u u h u m - m ’ ’ — 5% c u l i l c i  —‘c he st
( ‘ m o p - u ’ sh cc u_ ild he’ l m i k o ’ n u  n - ic - ct  l e d  mi l l c me ’ mitc ’  sm r B u _ me ’bu I ns t  i d u c t  I e c u u  l e o  b o c n o u e ’ ’ cc ec u _ k I b u m o l  t ho ’

tc i t m ul  t in - i t ’  bu_ud gc ’to ’d Fem r ’ horr e’sc’ou-k us e v e - r d  ‘m u ’ ’  r u .  ‘l ’be ’ I I I e e l  t o l s  ii emuu u’w im nk t i m id u_ n e l l

h om nm c’cc’ c n n ’k t i n u u t ’  Ocr’ c ’ccn i l m m n ’ i sc d nu  l eo  mus ’m - cid t b u s  o ’ n ’ n ’ c m n ’ ,

I?e ’ h’d e ’m u ’ , 1~e’s’mc’svs mmn ’e ’ i u tc ’ mu oi c ’ m i I uc i ir’ c ’i mi ne’  l i - ic ’  sI c u m l u ’ n l l i e n ’  m i n i  u h co ’e m n u i l  r ig 1051 m u n i c h  \ ‘ l , 1) , i , t ul 7 1
m ol s v t o s ’ s lcn ’c’c’o’de’ II , ‘I’b - ic ’s - mi n is’ i)c’ oho cmmo ’ ni l i-ic’ o ’l t ussr’ ieecn u i ee l ’  lo in’  bu en i i t ’ c sucn ’k  m unich  n ium ly  I -cc ’
di  n’ c’e ’t c ’m l ims’ t o n i c  m m l d l i n ’ m d l e n ’ u m u l  e ’ te ’ mi o ’hin g t mg e ’ nu l  m e.I m i n i s ’ t i l d l m r’ c l p n ’ u m i t e ’  I c  d m ’ I m i m i l  IS ‘ \ 1 e ’ \ 5 ~~ sc i l l - i
suhp’c’t n m m m tto ’ n - Is cc’s :t ; m o l e ’  l i ke ’  g u i d e d  lcr ’ muc ’l mo - c ’  m o m ’  u~i c: i o i e b c ’ d  p u m m e l i c e ’  — u ’ ’ — — i i e l i s

‘I’e’ .—cl , ‘l’his l v b d t ’  cm l ’ l t’min ’ uuunug cs’c’ m it os s o mui o h m un ’ I c c  c h e e k  1,1, 1 l c d ’ , m i n d l I m o ’  s t m l h i c ’  \ ‘l , l  ( . 1 m u
I d o l  ioe ris t in - i ’ m ms’ m u i l m o l m l u ’  fo ci’ i t .  ,-\ s e l m — c u sse d c ’ ; i l ’ l l c ’ l ’ , i t  I s e ’m o l l e ’ e l  e c u o l  s c d l m m m l ’ m o l e ’ I \  i c e ’ e ’ m u u s e ’

cml i t s  spc’c ’ m m m l  ‘ c e l l ’  r u ‘ e ’ g i u l m m l i n i g  s t c m n l u ’ n u t  I en ’eu c m ’ u’ss

L ‘~~~ ‘ —.~~~ --- __ _ __ _
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Vl.D.1.a(9) (‘rlt ique , In a criti que the instructor goes oven’ the test w i t h  the studen its;  the ’
format  is group interaction , and the teaching tiger -it us mil wav s the ins t ructor ,

As wi th  the assignment of ’ subject matter types , p l m mnormc ’ rs  Iu umi y  choose me m os’ Sc’-
quence of’ learning event types appropriate to the subject mm utter m mm’ m d re ’pe ’mmt son e’.
iI ’de ’sired , The sequence assigned is the sequence in which the ’ student wi l l  pn ’ogrc ’ss
through the learning events, Generally, presentation/demonstration , guide’d prac-
tice , unguided pr’actice , and check practice would fOllow in tha t  order ,

Table 10 illustrates some of’ the many possible sequences oI ’l earning event ts ’pe ’s
t hat may be chosen fOr’ teaching subject matter  type’ s 3-6, This example invoke ’s
sl em w . average , and hOst students , The homework events rep l ace or supplement the ’
even ’mts shown in the Ief ~ column ,

Table 10

AN EXAMPLE OF LEARNING EVENT TYPES FOR SUBJECT MATTER TYPES 3 — 6

Student Categ mrv

Learn ing  Event  Type Slow Average Fast

Pr e ’sen too tion/D emo )nstra tj on  X N N
Guided Practice X X X
Guided Practice X
Unguide d Practice X Homework Homework
Group  Discussion X N
R e v i e w  X N
Review Homework
Check Practice X
Test X N N
(‘rd im o u c - X X

Vl .D , 1.b Subject Matter Types 1 and 2

Ret ’er to Table 9 fOr the learning event types that  mmi v be’ chosen-i fOr these 5UI)j e’Ct
mmu l t e r  Ivpe ’s. Because’ they do not concern skills , learning event typc ’s having to do
w u t h  prmu c ti c - o ’ o f ’ s k u l l s  mur e inappropriate . This leaves us wi th  pre sentmutio n/ d c ’n - ion-
—I r m o l  u c e n u ,  homework , check prac ti ce, and rev iew learning events ( in  addition to gre-cup
discussion , test , and cr i t i que’, to which the foregoing discussion mipp hie ’s herd ,

VI I) .1 h( 1) Pn ’sc’,1 Icz ( ouon/ J ) e ’ nu m cr u , s l ra (j or n , This type of ’ learning es’ent presents fhct s  and
conce’pts 1cm the ’ s tudent ,  However , th is  doe’s not me ’mun I hat t he’ s tudent  must be
passive; the ’ present mutio n - i mmu y include d r i l l  in rc ’calli rig , n ie ’nuomri zi ng,  re stomt ing,  tin - i d
exp la in ing  the subject. This is accomp lished by om ppropri oute ’ spc ’c if iu_’ o utio m n of ’lOri nat ,
di scusst ’ ol f~~rth e ’ r below ,

VI . D , 1 .b( 2 )  ( ‘hec k Prw ’lnc- e ’ , This sc’ecul d be’ s i n u i l mur  to - i the ’ d r i l l  mind pr’ mu cl ice m u s l ee ’ c ’t s  of ’ the ’
pr ese ntmut loin /dcmonst r out ion type of ’ event , but probabl y shortc ’r ,

VI .D .1 ,b( 3) Hccnnm’Ie’cerk , I ro’se’ntmut iccn /dc’monstrmut ic)n l ea rn ing  events  m i nt ’  pri n - i - ic ’ e’ ;um ’m di dm ut t ’s
(Or homework lc c r  subject mat  ten ty p e ’ s  I t in - i d 2. pm m rt Ito l~u r’I v Ii or t h e  hel l t ’r sl i m e i c - u l l  s

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



I~e’s’ ic ’sc mo n - i d  chec k pn ’m oe ’l ic c ’ c- mu m - i mu se -c l mc - g i 5’ e ’ h i  m o o  i u e m i i e e - c s  e e i ’ k  m u !  n u d e s t  c u l /  o n u s - I  n’ue ’t c o m m
Is I b ios  ts ’pc ’ ccl ’ su_ i hjt ’c’l n o i m o t l o ’ I ’ , i l  d e s i r e d .

-
‘ l-it ’ i ’u c ’ i i ’ , ‘ l ’ Iu us m ’ e ’ct u r ms n u m i tc ’ r ’ um i l  tm’ c ’m ut e ’e i m o  l o i ’ e - se ’ u i l m t i m c i d  d o ’ m h l e e h u s l m ’ m i l i O m O  m u m ’  honiec ’ \ ‘ l . D _ l ,b ( -l

550  em ’k m’ S ’ e’ l i  I s ,

Stibj ett Matter Type 7 \ ‘l D l  c

Re ’ l ’e’ n ’ to - i ‘i’m ib le ’ 9 h o e r ’  I l - i c ’  I c ’ t i m ’ n u u i u g  c - v c ’ n i l  t \ ’ l ec ’ s l i m m i t  m nm us’  be’ o,,’h ose’ui ti-cr’ t h u s  s t u i e , ( e - s t

rnm u t te ’ n ’  ts’pe ’ , w h i c h  i m i v e e l s ’ e.’s Ie ’ m u m m u  s k i l l s  r ’ o’c 1u _ u i r ’ i h u g  t i - ic ’ use’ cml spe ’c mt ml r ’e ’secun ’ c ’t’s ~ u r l L ’e ’
it Is riot possible ’ I cc  l ) n ’ m i e ’I ic ’e’ t c ’t i l i u  s k u l l s  s c o t i u c e u t  gu i dm m mice ’  I m u t  the least . guudmm n ie ’t’ os

p i’ ee v idc ’ei by te ’m m mu uu ut u te ’ s m . u _ m n u gu _ um de ’ d  l m r’ moc ’ t i c ’e’ is n m c m t  mo l m p n ’ m - c l mn ’i mut e ’  b t ’n ’ o’ . Ut h er cs  st . m i l l
l c ’ m u n ’ r u i n u g  e’s’e’nl Is’pc’s mu l e’ mupp lu c ’tu icle ’ .

/ ° m ’ e ’ s e ’ ;mt c o t o o c e u  l ) u ’no cur o ,st , ’ c o t m e e m o .  ‘l ’I’ oc ’ n icest  u _ u s u m u l  cv m cv in - i  sc’hic ’h I t ’ m u m l m  s k u l l s  m i r e -  Vl,L) . 1,c ’ ( i t
i m u t u ’ eec l u_uc’c ’d is thn’ o e u _ ogli  mm d e ’mmcns ln’ t m t i o c n  by o u r c’ c - cm’ se’s’ t ’r ’ t u l  instr ’uc ’t on’s , se i n iu c ’t mmi uc ’ s  sc ’ m t l o

tb - ic ’  m u ssis t munice ’  e ct ’sI c o clc ’uu ls . m is  mu e ’ee le ’d, Time ’ m ust r ’ue ’Ic on c ’xp i m omn is  ti -ic ’ k ’mut tO i c ’ s  c ml ’ the ’ sk i l l
t imid  ~mc c i h i t s  c c u _ mt c’nit  ie ’mu l stc ’p s mis the ’ e i c ’m ’ncenist u - tot ioo m’ m proceeds , Of le . ’ni  ti - ic ’ be’tte ’r sI u-
cl e ’n - iI s  m i re ’  usc’d mis m m s s m s t t o m u t s :  the ’s’ r i um m u n i t  im m i s ’e’ mu chm m nce ’ Ito pratt ice ’ the ’ sk i l l  migm ol  ic
hc’c’m iuse ’ t l ’ lm ni u i t e ’ d  m u v m i i l m i h u l i t s ’  of ’  time. ’ spc’c’ i m u l h ’ c- ~-- emciI ’c’o’s n ’equin ’c’d. l’lu us , i)e ’Ite ’n si u_i-
cie ’m ’u ts  hi - im i5 ’ be’ c’nigmuge’el in -i ss’i-imut is o’ssc ’ I i t  o mu l is - guide’d pr’mue’Itice’ of mu l emim s k i l l  sc’ bil o ’
tbu t ’ uu ’  jmt ’ c ’h ’ s t i l t ’  cc b sem ’vnn g mu l mr ’ c ’ s e mutmut i omn - i  den’uuonistr ’m o tion - i ,

A h t e ’r’noti l  I ’ , c - I s  - m u pt ’c ’ so ’~i Lot j ell : demon ,’ct ma t  ic On mol ’ t h i s  type ’ could be’ r’c’e’om ’ele’cl 0 1 mm

ti - ic’ muppr ’ocp n im o tt ’ c’omniiunicmut mo - in - i nuic ’eiiu nii mum - id g’ivc’ni m i s homc’sc’c -crk c - cr in - i  sc’ buo ’ c i cu It ’d
Inst r u _ m u _ I  i o mm , This is time. ’ mc n ul y -  ty pe ’ ot ’ l e ’ m mnnu i ng  e ’ve ’ni t I hmut  Ic ’nids u t sc ’ ll ’ t o m homc ’work mm - i

u i u j c ’ c ’I n ii m m t l c ’ m ’  ts ’pe’ 7.

Nout  c’ I im m m t ti - ic ’ pn ’esc ’ntmut iom /de ’m’m ’uonst n- met ioc n i de’se’rib ed m i l i c u v c ’  dccc’s not n lo ’ c’e ’s sm i n - i  I s
I e ’ mue ’h h ue’ k nuce ss ’ lc’dge’ I Oue’ts mm md c’onc ’e.’pts It h mut suppecrt  ti -ic ’ p e ’n lo rmi imu nc c ’ ccl ’ t i - ic ’  I o’~i mu
s k i l l ,  e.’spc’e’imu l Iv ii ’ t im mut  limos bee ’ni cmu ll ed out as mm sc ’pmon ’ m m t e c)bje’e’t icc ’ .

(;~ h o / eu!  P , ’cmc ’tic ’o ’ co f ’ S k i l l s ,  This is the  t yp e  of ’ l c ’ murm u un g ’ e’s’u ’ nut  n’uccst c c c r runm o m n Is  \ ‘l ,l ) .1 .e’ ( 2 )
muse-m i  t i - cr  I e ’muc ’h m tug tem o m ski I Is ti mid wc mu l d usumul iv he’ provided tom c’ve ’u ’v e m i t  e ’gc e n ’\  ccl
sI ucle’nit -

(; i ’c c o ip  l)isc -mcs ,shec rn , Gn’oup intem’ae’t io u will i n - i e ’ s - i tmoh l y  I muke ’  p l t me ’ v d o u nin - i g  tbli ’ u ntie ’ \‘ I , 1 ) .l  ‘c t  2
ticc’ cml ’ the ’ sk i l l  - Temim sd l~cn ’it ique’ n ight be nimide ’ lime c r - c’ e’lI i’c’t ice ’ . iiocsc’ e’ve ’r . m l to

s e ’pt m m ’ m u te ’ s t ’ s s t od h i  is pn ’ovide ’d d u r i n g  cc’hich t he’ te ’ m m m u discusses i ts  os c’n - i pc’nl ’c c r m u i m u n i c ’e’ .
i c ’ n t O n nuu m mnic c ’  n - i ight  be’ n’êcon’dc’d fOr’ t h i s  p U rjeei sc ’ , mis us dc - c u - ic ’ on lt’moe ’him og s h oe d -Is

‘ h e c k  Pm-m t ic - c ’ . Be’couusc’ ti - ic ’ use’ u - cl ’ spec’ 1 m m I n ’c’sc cmi net ’s us r’c’qu I n’e’d, c h o c k  1m m -tic -I d c c ’  \‘ I - I ) ,I  c )  - I f
h umus’  u ’ m mr’ c ’ I y’ h i t ’ usc’d iO n’ t e ’m mm sk i l l s ,  ‘I’e ’tims h mic’ i nog d i l l k ’u l t  i c , — m m mv get sc m n m u e ’Ii i m e ’ m i t ’ l u m
f ’ r - eom iu t h i s  t vpe ’ oil ’ I em m u - ri I mug c’ve’n t , ho sc’e’vc,’ r- , th u  m ul I I- ic ’ n ’e ’sm m t m n e c ’s r’c’q cmi r’ c’d tin - c’ j cost m l it ‘ci -

I lme , mu e ’ no ’ m c rl, ’ , On l y’ pr ’e ’se ’n itmut b i b  e i t ’ m o i c c i u s l  u _ m i t  d c l i  is mu l d l m n ’ e m l m n ’ u t i l e  hi ’ m ’ b i c c n i m e sc ocr ’ k  un VI I) , i c )  5’)
I c ’ toe ’ i m i u i g  lem on s k i l l s .

lo’e ’m du de , , -\ n ’ c ’s u s c  cc - i l l - i  sub j e c t  mi imut t c ’ r ’  )\‘~-ce ’ 7 us mm g u _ mmolo ’ci j cn ’ m u e.’ l u c ’ c ’ So ’ s - s i e m ni I t c h ’  t hc ’ \ ‘ I , l ) ,l , c ’iFe(

I ‘t m nh



r

m S

\‘n E) ,1 cl Subject M m u t t m ’ r  Types S-It )

‘ l ’b i i s  s - u _ objec t h u i m o t t c ’ r ’ m u - ive i lve ’ s  m n u u h i s ’ m c l u m m l  s - k u h ! ~ n ’t ’o~t u m m ’i rh g  t h e . ’  d o s ’ cc l ’  s pc ’ ei m ii  I ’d ’ -

scc u r ’e’c’s : m u l l  t\’pe. ’s oil ’ lc ’m u n ’ r ’m in ig  e’ V m’IiIs m i l d ’  tu i ,m b e f ’de p b ’i m ole.’ . I I~c ’h ~’n ’ to  ‘l’ m o i m l e ’  9 . i

V I , D , i  .c ft i t  /° , u ’~e ’ Futc u ( m c , ~u / ) e ’pp u con ,” m/rozIu c oeu  , ,\ s- ni s i u h i j e ’ c ’ I u n l m o t t c ’ n ’  tc’pc’s :1-Fe , t h i s  I ’ m fet ’ oh ’ h d ’ m i f ’ l l ’

tog e’ve’m It in - it u’eo du c’ c ’s h ue ’ sI ude’ hmt h oc t i me.’ s k i l l  hue ’ u s - e’xpc ’c ’te. ’cI I cc  u u u m u s t e n ’ , I’;s’t ’ mu s c ’Iu e ’ m i
o u 1 c ’  l i-ic ’ l mh ’ cmdu _ o e’t c i i I m t ’ h ’f i on ’ h n mum m c ’e’ is i l m i l d e e b ’ t m o f l t  , ml us c ol l i ’ nm h -i c ’lp i ’o.u l In  hmc ’g ’ i r i  the ’  i h i s t r u e ’—

t iccuumul  sc ’qu _ i e. ’h u e’e’ sc - i l l - i  m u pn ’c ’ sc ’ ru tm u t i eemu — c i c ’ m u u m i r i s t m ’ m u t i e u n u ,  ‘ftc’ s u g n u m l i u _ ’mm mu t  h ’c ’m u t u r’e ’ if  sue-h

mm m i e ’ v c ’ iu t  us t h m o t  t ile’ st u_ idc ’n t dccc ’s n - ic - ct m’ e ’ m 1 u _ u m n ’u ’ o l iu ’ c-c’t t o c ’u_ ’o ’ ss ( e m h ue ’ special l’c ’soUl’ c ’ d ’ — .

10 c’e’do’d te d  pe’ m b  ( Of ’li -i I I - ic ’ sk i l l  li - cm’ I bums  e ve ’ ni l  : I lie. ’ ml c m ii con - i si n ’ m o t  ic - cu - i  cm en he’ re’c’e m n ’cle ’d t i m n ’
e’lm us sr ’ e o e c u u i  i h u s t  m ’uc ’t d i l l  ocr’ hm cme ’cc ’ mer ’k ,

\ ‘h ,D. 1,eI ,~2) ( ; u i i e l e ’el lu ,ilc , I i c ,e , c o/ Sk I/ I s .  This l~~l c ’  ob ’ l e . ’ m o r ’ h u m i g o ’Ve ’uOl  is p t u r t i c ’ u _ u l m o r l y m ippr eopn i -

m i t e ’  l ion’  te ’ mue ’ i u i u i g ’ s k i l l s  un - i  sc -bie ’h t h t ’  pr ’coc’c’ss c l i- ce. ’m ’bo m ’m m i m - ie ’c’ is u m u p e e r ’ t m u m u l  I s u _ i f i ~ec’t

u u u m o l t e ’ r ’  t s ’pe. ’s 9 m on - id  11 ) 1 bc ’c ’mu cosc ’ i t  n i mo y  be c ’ ss e ’m utimu l I l imit  e’tu e’b ste ’li m i  t b c ’  l ih ’ edc ’ e’s s let ’

c ’mm n ’ n ’i c ’dl out  p o- mm pc ’n ’ls ’ , l t ’ m c n l v  t h e ’  p n ’oc o! u _ mc ’ t c c l ’ I o c ’n ’ f i mr’un m or uc ’ e ’  is i m n l c m m n ’ tm u n i t  ‘ s u b j e c t  n’u m u t t e ’n ’

t v  pc’ Si , it mi n us ’ he’ I mmes s ibl e ’  too in - i  k ’r ’ t he.’ sI u_ue.ie. ’nt ‘s pe ’ n l i m nn rum um ’me’e. ’ ss’el I e. ’n oc u _ ig h - i I ’redm i u cc’ l imi t
he. ’ t m n ’e udu _ m c ’es I l imit  gui olo ’d çn’m m cl  m c d ’  se ’ssoeinus mine ’  nu d ut  u ’me ’c ’dc’d, I ,c’ss mil ) le ’ stu c i c ’nuts pn ’c m h i t
umumest  l ’r ’o m mn g’ u_ omd c ’e.i pm ’m uc t Ic’e ’ . hu t  if ’ l cu ’ed c ’c’ss is e.’spc ’c ’ im mll y im u up m m n ’tmunut . e.’vc’ni lce’tlc’r’ s t U —

o le ’ rot s  n ui t iv nue. ’e ’d i t ,  Time ’ d c ’c ’isim mn tot ( b u m s  ~oc cinih pr -em b t ub lv b u um ug ’t’s c o o - i cc b c ’ti’mc ’ r’ m e nd h e r
cc ’b - i ce mn too e o u i u i t  gui clc ’ei pr ’mm c ’ t ice’ n ’ m i t h e - r  t h a n  cc h e ’m ’e’ to i n c l u d e . ’  i t ,

\ ‘I ~j , i , e . t ) 3 f  I ‘ , u g i m i i l i ’ c l  P,’coc ’ luc - t ’  ee l ’ S k u l l s, t r u g u ,o m ei e ’ oi  l m r m i c ’ l i c ’d’ is o i l i e r - i  u_ mse ’d to tc ’moe ’b s k i l l s  m u
cc h Ic - i - i  m u m u  lv ti - ic ’ p r o d u c t  of pe ’r ’O er’mn um umice  is- inupo e’lt o n t .  bc’c’t ou ~ e.’ i /mo ’  st udc ’nI  5 pc ’r ’bi o n ’-

m u - i t o  mu cc ’  ii ce ’s l i d  cIt im mu s e ’  to ) be’ emh sc ’ r ’s’ e.’d tee  lie ’ j u_ m c ig c ‘d . I t  is u - cm in - I t  ic - U I  m o m - I  v use’l ’u _ m I sc h-ic ’ re ’

s i u u u p l c ’ . n ’e ’p e ’t it i s’ e’ s k i l l s  tom - c ’ he ’ir’ ug t m u u _ u g h l . su _ uc ’h u mis suchde . ’u ’ i m i g  m in d s muh ’e’l v s c o r i n i g .  ileoso ’-
e v e n’ , mis  w i t h  su_uhjc ’o_’t nu n ut te ’n ’  c’mute ’go cn ie s S mumio l  6 , s tucl c ’m ’m ts nm - i mu y- m uls o mic’e’d u r - i gu ide ’d

h m m ’muc ’ t  ic-c ’ t o t t e r  t hey’ imm uve. ’  h m ud mu s e ’s simmm ’i eoF g’u_mi e.I e’d prmuc ’t ice ’ in - i  s k i l l s  tb mut more . ’  p mur ’ t  ic’U-

l m u o ’h- m i i b l i i ’ u l t  t i m  l emon , l ” i n m o l l v ,  ih ’ guidc ’d I - in ’ m uc’ t i cc -  e ’ve ’nu t s  im move ’ bc ’e. ’n eer u - i u t tc ’ d  I On’ m m m n ’ c ’
t u b u l e ’  ~t mod e . ’ n u t s , mu se. ’ssi een c- it ’ un - igui dc ’d pr ’muc ’tic’c’ con check pn ’ muc ’t icc ’  sb ciu _ ul d be ir ’m c ’h e ude ’ o i ,

VI  , l ) .1 cl)  I- ) ( S’uc u i j o  !)j , su ’o,s ,s I c o ; o ,  ( r’ o tu p oh sc ’c i s s i e ouu  cc l ’  i r l u h c e c h ’ l m i u i t  p o i m u t s  im ’m pc ’ r bie n ’nu tun - i c ’c ’  c’m m n m

‘—i m i e s t  i t  t i le ’  ehF e ’e’ t i v e ’ l v  h i c r ’  h’e.’v ic’cs’ . I I ’  e ’m m m p l ic ’ m mt c ’ d h oc ’ m ’ h t i m ’ n n t o n u e ’e ’ , su_ o c’h mis  t r ’ t i e ’k i n - ig  mu
h ’ m o c b m m m ’  I t i h ’ m,~e ’ l ,  is i ce ’ im ’ mg t muu gl - i t . It nu - i i ght  be’ c c ’ccm ’t iu c c ’b il e ’  tom m ’e’u_ ’ocn ’d st ude’ n t  i e e ’ n ’ h i c u ’ u i u t o m u c ’e ’
( icr’  c ’ f ’ i t iO h u ( ’  m u  g. m- u - i to h )  discussion , ,\ l i e st  sl u _ io le ’m i ts cc’ ml h pn ’ me i mm e b lv  b ce ’ nm c ’ l i t  In - men u gm - coup
m h i s c t i s s i e m n  c - cl ’ s k i l l s  m’ e ’e.~cii n ’i m i g  spc ’c ’imul r ’c’sc u _ mr ’ c ’ e ’ s ,

V I ,D , 1 el) S t  ( ‘l i e - u - I t  /‘m’ l u u t i o e c , Th is is m u u_ mse ’I ’u _ m I  te ’e ’ h r o u e j u _ i c’ h u n ’  s t i m m e . o l m m l  i no g  s e ’ l t o ’n ’ut  i qo le. ’ m i n d
c- c ’ s ’ i  ecc’ - I t  ~- i n~-c~’ ides m m e ld it  i cin mm I p1 mm et ice ~ mis  ccc’ h I . sc- lime’ im pe mci r ’e’ n ’ st u _ mole ’ n - i t s  mi - i t  u\’ n e t

\ ‘ b . i ) , l _ d ( G )  J / u d , b h e ’ d c ’ ce l’/t , Oh u l  pr’ e’se’ n u l t i t i m c n  ‘dc ’hnee rus l  n ’ m m t m e e n u  1 ,5 100’s ccl ’ i n - i s t n ’ u c’l i e c n u  t i n - c ’ m m i m l e n ’ ud —

I mn ’ i m o l o ’  l ’mmn ’ l ui m nu u ’ cs ’ cer ’ k in - i  t t ’muc ’ho r u g  i n u d i s ’ i d c i t i l  s k i l l s  r e q u i r i n g  spc ’e’ im ul r c - s i e dum’ c’e’s

VI I) .  I c i t  7 t Re ’ l ’uc ’ I d’ , A n ’e. ’c- ie ’cc ’ w i t h  su_ i hje’c’t r m m m u t  tc ’n ’ t y p e ’ s S - I t )  us l ike ’ mu g im uh’d ç o rm e e ’t lee d r

m u u o g m o i d c ’ d  pl’mi c ’l iee ’ s c ’ s s u d e l u :  it n ’t ’o )Ui n’ c’s s~oo ’c ’ m m o b  h’ c ’ s e eum ’ e.’t’5

VI .D .2  ‘Feo uchin g Formomt

i ’b ot ’ dise’ u _ m o S s i g h i s -  to t m ’ t m c ’ h i h i c  l ’u m r ’ r u - i m m l  Icc  u ’ m m c ’ im l c ’ m m n ’n i u i g  e ’s’ e ’ni l lv j co ’  t ’cc r e ’ m m e ’l’i suh j~c’t
m n m t m t l e ’ r  h v l m e ’  i mmnud i  e ’ mm c ’h u sI t m o l m ’ n i t  gn ’ u c u m ~i ccu ’ I u - moc k c , R u ’ e. ’ mu II I h tml  tc ’ o uc ’ iu mmi g  h i u n ’ n i - i m i l  el e ’ sc ’r ’ u t ie ’ s
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time. ’ s cmms  m n sc’ b o ic h tb - ic ’ in s t ruc t ion  us exp l i c i t  lv sI ruc turc ’eI too u r ’m s’o lv e time ’ s tudent  me n d
tu d mopt  l eo hi s mic’e. ’ds u s  ml  u.s ~c m m , m ~ m o n o ,  F’con t l’ue p un pc mse.’s oi ’p l t u n m m i i r m g. ~eIOl ) IA recognizes
t ic- c’ l ’u u u d m u n n c ’n t a l l v  e l i lk ’m ’e. ’n - i t l O rnoum e ts :  g r o u p  untc ’m ’ mic ’It ion , s imp le’, n ’e ’ci t mm t m o r u , rc’sponse-

i~mmce’el . m enue. i  muelmu p1 ic c ’ , ‘l’ be’sc’ mum - c ’ show m in - i  n’e’ I mi t ion - i to ) l e ’ mu n mu i ng event types in Table
I I , A bnic’l’ de.’sc’n’ipl iOfl  0)1’ c’much lOhloe cc ’s:

(,O’m d h l j e i n t c ’r m c m - l i c e n m :  A c~i’ ect up c - if ’ s tucle ’nts discusses the. ’ subj e.’ct niatter in-
e’ rm 0 c’ It mc’ e’ is’

Si nip /c’: The subject t u tu i t  er is f ) l’ c ’5 ( ’l)  I ed rn de’nuc,csust rated to th e  sI ud en I:
t he’ 51 ude. ’zu t is di mcc l c’d he - c pe ’n’t ii n.m- i-i  -

Ue ’c’ i b m c t i e o , m:  ‘l’he.’ s-I ude ’r - it is u ’c’qu inc ’d Ito respond oc’e.’rt ly d u r i n g  t i- ic ’ bust ru e—
I i m r ’u to i m d i c ’mu l e’ whet hen he’ u _ um ’i d e ’n ’ stmunods , n ’e’m(’niubc ’b’s. on ’ cm on u pc ’rhonm cc’ hm ol
h - i c ’ is supposed toe be.’ l e ’t or’n i nug , The.’ te ’to c - iu ing mug ’enit  n’e’e’e’ic’~’s mind proc’e’sse.’s
th e. ’ si u de. ’m it ‘s m ’e.’sponusc’s,

! c ’’~/ d m e i m s e ’ - ; m d o e  ‘I l :  ‘l ime’ r ’ e. ’ c ’ i tm u l i c m rm him n ’n u ’o mut is tm o kc ’ n u or - ic ’ s tep f ’u r ’ t im e r  in tha t
time.’ m i m I c ’  mut  55 ic- h the ’ in i s t ruc t ioc r i  us gi s- c’n is nn m ot c ’h e.’d l u - c t i - ic ’ rm u te ’ tot w h i c h
‘-I mu d e ’ I m l  m’ c ’ s p ee ius o ’  in dic ’mute ’s t h a t  t }’ic’ suhje’c’ t us be ing l e ’mun ’ne ’d ,

I c / u  j i t  l e e ’  - ‘I ’ be ’ rc ’spc nise’— I )m u e’ e.’d b imrn n m i t  us t mo k c ’ n c - in - ic ’ ste’p t U nIt lu c ’n un - i t limit t i - ic ’
c i c i f e ’ t i j  cc l ’ t h i e ’  u m ’ ms t r ’eoc ’ t iom ’i i s mu h sc e  tudju stc ’d to s tude ’nu t  nie ’c ’ds m c i i  th e ’ b o m u s m s  of ’

‘-I i i e i e ’ u i t  l’ c ’ s h i m m h i s c ’ S .

Table 11

P F :RM n ss mnn.E T t :A c - n I o N u m  F’oRMA’r s FOR EAcn L E A R NuN G EVENT TYPE

‘t ’e’ ,u e ’ I o i i o e t l u  e r l l i , d i
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di ‘d O

rai i cce m N \ N
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Influen ce of Student Capability on (‘hoice of Format Vi ci .2 mm

-~ts i u io p lmc ’ d  by- I l i e - se ’  dc’s c ’n ’ipt l ec ni s. t i - i c’ r u l e r - m i t - I  i co n  cml ’ l i - i c ’ i r i s l u ’ t m c ’t 00d m sc u l i m  t h e ’
s l uc l c ’ru t  bc ’c ’cmmne s nue cn’ o’ ii u g h i s ’  sI r om e ’t ur -e ’oi us ccc’ jmneom2rd’s s demsc ru h u e  l i s t  I ’m’ oe lh i  ~m l m i i e l e ’

_ _
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t o o  m i c lti ~ot i S o ’  di ’ i u i m o l s .  Si nu c ’c ’ lu ’ s - s -  m ob m le’ mo b ’  Ic’ s-s ~c’e’l i— p n’ e ’ p mo n ’ c ’cl ~t i i d c ’ n u l  s e m - i d e  -u’ m ul I s n i ce - u i

r n m e n ’t ’ m o s s m s t t m u m c ’ e ’ , c o o ’  su _ u c ’iu “ t o u o b c ’ m u t s  f i c u ’ h u u m o l s  t u e s v m m n ’ ci t h ue ’  m o c i m u l u l  i v t ’  e’ niu i tune’ lli ce l’ d’ o’ I l e ’ c ”
l i c e ’  t h m m m n  t i r e ’  h i u r l u u m e l s  t m u s v m u r ’ d  I hue’ s u i i u u c l c ’  c r u d ,  E ve ’o t i e r  l i - i c ’  m u v e ’ l ’ mo i , c -  m i h i d  m o i c o c s ’ e ’ m u v e ’ n ’ m o ge ’
sI uc le. ’mot. h ut’ n ’c ’ s l o ou h ms o ’ — pmoc ’e. ’dl m m m c m i  m m m i m q m t i v c ’  b i c n ’ h n m o t s  u _ m i m i  n ’ c ’oitm c ’e’ ~ii c’ 1 1 1 1 0 0 ’  I’t’d lui l ’e’m i f o c i

l t ’ m u i n u i u i g  ‘ l ’h - i c ’ u ’ e ’h ’ecr ’ c ’ , m o l t  i u o c i o g i o  t h e ’  m a c e n d ’  h ig h l y  sth - uc ’ tun ’ c ’m b I i im ’ n i u m u t s  t in - c ’ c’ mu n soci c ’n ’ m o i o l c
lim c ib’ e.’ e’xIce’m sis’e’ t e d  pn ’c’ p mu h’ c’ , t i m c ’ i r ’  c - d o s - I  n u m m o s ’  l ee ’  de ’l ’m ’ m o y ’ o ’o l by ’ mot h ue ’ o ’  s m o s  u o u g s  mu c ’ m m l u i ’ se’ s

tim m u t gI’mu c l u _ u tut e. ’ lmo u ’e c ’ n u u _ u n o u h t ’ r ’ s  cml ’ s-I u e . i c ’ i i l s .
l~c ’tI e ’ r ’ st u c h t ’ n t — m e l

_
c -  e o l t e ’ mu mu ’ o ’ u t t o tc ’ c l  h _v l i m o ’  s t c ’p —hcv— s to ’ ~o m o l m p r ’ o m moc ’b cub  m i d m u l o t i s  c ’ o u r ’

b’e’~~jOo chI’ ~d ’ ’ b O t ec ’e ’ci i n i s t m’u _ l c ’ t ue cu i  t i m m o t  l imos  hm c ’ e ’ mu l om ’e’I mmo b ’ t ’ei 1c m ’ m iv c ’r ’m i g e ’ d o n’ b e ’lcc sc ’ — m u s ’ c ’ m ’ t i g o ’
h c ’ m m r ’ n u c ’ u ’ s - . ’I ’ buc ’ sc’ I on’ e m i m l m ’ n i ~ c- m i n i  lee ’ t mvce ic lo ’ ob ,  ic y mon - id  l m or’ gc ’ , i f ’ m m u s t n ’uc ’o ue in m m l  h u i m i t t ’ n ’ i m i l s  m o r ’ c ’

i m t e ’h ie ’d le o t i - i c ’  i m m ’ o g b u t  si u _ u e b c ’ i u t s -’ le ’c ’ c ’ l ,  I n i  b l i c ’t , I he ’s’ l ike ’  I cc  cm u lo . tu _ Oe. ’ ss  u n n t m g m r u m u t u s ’ o ’ l s

pre’pm un ’o’d I ’t ’spoio se’—p mic ’e’ e.I m o m ’  t u e . i t u i u l  is - c ’ c’ m m u _ ou ’ so ’ss oi’ o ’ i j m m u n ’ t i c ’ t u l m m m ’ l c  t 1 ’  I m u l I c ’ r ’ i  t u moo l  e ’ m u l c d \
be i n g he ’d tee e ’ x i e l e in ’ c’ sub t l e -  p e o im ts I lu csve ’ s’ c ’r , t h u c ’ v  c ’mo n mu muke . ’  dci cc- i l l- i o’c’ c ’ nu i m m e o m r l v
u m m ’c ’ p mom ’o’c i ino stn ’U e ’I i co nu mu s i m u i l o h e . ’  l c m r ’ m u u m u l ,  i h i - i j e d i s i l o g  cc ’b titc ’c ’ e ’ m ’ st rtoc ’Iur ’c’ t h c ’~ r - ie ’e. ’d 1c m

l e ’mu rn ti - ic ’ n r u m o t c ’ r o m i l s ,  ‘l’ i ue. ’n ’e . ’ io or ’o ’ , h i u r  l i cs v- l ec t i e i  c ’ecui’ st’ s , t i - ic ’  s i n i u p le ’ f i u r n n m i t  nu m uv  be t h e ’
o t I s - i  c’ c es t  Is’ chi o ice. ’ heir’  tb - i c ’  h o t t e r sI u el e ’n u l

VI. D,2 .b Influ ence of’ Subject Matter  D i lh i cu l ty  on (‘hoice of Forn mut

Su_ o hjc’e’t m m m t te ’ r  us d i b l i c ’u l t  icr’ c - m u s e, pm m n ’I I s  dc ’ pe ’ n io huuo g co n sI uci e ’nul  c’ mm i om u h i l o t s  mm m ci
l m n ’c’l mur ’m ut uu em i I On’ t i m e . ’  cc-curse.’. Tiut’r ’c ’Ii ir ’c’, ti - ic’ smunne’ muo ’ gmuniu c ’mit s - cm umu he usc’cb 1m m c l u r ’ c ’c ’I l b - c e ’
c’lu ec u c ’e’ oif ’ b ’u er ’mium its ti - cr’ V m l O ’ O d d U s  5 u _ i io , (t ’ c ’t l l u m i l t e ’ r ’ I s  c - s- li umo l us , h i or’ pmdcdn ’c’m ’ Sltuui c ’liI s limo’

s i u m i ~-cle ’ m m m o d  h ’ e’c ’ i l m o t i on  l ’c c m - n u u m u t s  mob - c’ Ic ’ s-s t d b p r ’ u u p h ’ i m i t e ’  l ion ’ n muo un ’ c ’ c h l l i c ’ u l t  stu im j e’ e’t noomu t l o ’r’

t h u m o m u  t h e ’ s ’  tun e’ l i - in -  o - m o s m e . ’ n ’  suhj e ’e ’l n i m o t i c ’ r ,

V I , D. 2 ,e ’ ( roup Interaction For nu at

‘l ’he ’ en - coup im i t e ’ n ’ m ’,c’ t i e o ru  l b r ’ muum u t  m o i m p l m o ’ s I c  - l c ’ m un ’nu l rog  o ’s ’ t ’ n it m— em l ’ t h e ’  g n ’ ce u_ o p Oii s e ’Usso d i m - i .
n ’e . ’ v dm ’ ss  - muri e l  e ’ r ’ i t id l u _ ue ’  t S  cc ’s m i rud .  m i s n oe. ’nut i e onc ’d l e e - t e e m ’c ’ , us I l - i c ’  e m i l y  l imn ’ n iumo l  m m p j cn ’ o c p u ’ u m u t c ’
l oor  gm - oeu _ q m dise ’u _ ussio - cni ,  ‘Fhc ’ l ur es mund c’ou u s ce l ’ u _ m si n ug  g n ’o c i i p  disc ’m u ss i cc n s l ion’  c’ mu r ’iocus Is-pt ’s
oul ’ sc ,mb j e ’e’t n u u m o l t e ’ m ’  t m mu o i  s t u _ m d e ’ n i t s  i t n ’ c ’ m m t c ’ o i  mr - i  \ ‘l , l ) , I ,mimSi . c’121 , tumid  d i d - l i d  mqi~clv d u n ’c’e’ll v
I n I lie ’ gr ’ icu _ u~,c I r t e ’r ’ m ue ’l ic o n - i  h i o r m u i mm l -

‘l’ l ue ’ g m- ec u _ o l e  i n i l e ’ n ’ moc ’ l loin - i  l imr ’ nuum mt  os m m ss t un o c ’c l  1cm u ’ o ’c l u _ u u n ’ c’ t im - i  i n s - I  n u c l e o n ’  mis t c ’ tu e ’ I i u u - i g
,m m4 e’ id l Icc I c r’ uc v i o ie ’  l b- ic ’ m e ’ c ’o’ss m o n ’v  di n ’c ’ e. ’t m mmhm mm n c i su _ ih is l mu ni e ’e.’ le o l b - ic ’ clis u_ ’us s i m or - i ,  It m i s d o

n ’ e ’ e l t i i r ’c’s l ime ’  se ’c ’tioi n i size ’ tee he ’ l m m n ’ge’ e’nn cou_ ogli bin’ b ecromo lido’ gr’coup inl ent u c ’I m o on - i l u - c make’

I ml mmc ’ m ’  I i uu ’ e e bm u i i l y ti - ic ’ n u l h u i n u o u r n  muu nu u b c ’ r ’ cul ’ stuc le’ m its in ti - ic’ gn ’ccu _ o p simecu lol i)e’ t hi re e - c  mi nd

smuimol I c ’mic o u _ u g b I mu i ris - un -c’ I i m m i t  e’s’e ’u ’v sI u c l e ’ nu t  l u _ i  I h u e ’ g r o u p  I mm m n ’ t i c i l ) mutc ’ s  mie ’ti c’ e ’lv mn - i  l i m e

ci i s - e . ’i l ” s i c e h o  i j cn ’ meh m m h i s  t Ime ’  n i u m u x i m u u u m u u  nu _ omn hcc ’ n ’  i n ti - ic’ group should hut’ t c ’n l , 01’ u _ c - c U r s e,

I h u c ’ s e ’  r i m o m n f i c ’ I ’ s c m mn o hc’ m ol t t ’ r ’ e ’ d  c m l  b c ’n ’ c cmm ,c’ . but  p l m o n i n e’n’s shoiuld he’ muwtun ’ c’ I h tml  c l o c m n u g
..do u i i ; i c  c i m m n o m m u g c ’  t b - i c ’  c ’ll ic ’ t m c ’y i - c l ’ t i - ic ’ gm ’ eou p i n u l c ’ n ’ mue. ’t i c On  li mr ’nu imut  - i ’h-ien ’c’ cc ’i ll h-ic ’ scomm a ’

‘ m o l e - e c U  im e ’ l sc- cs ’n i  n u u m m x i n o u c m u n i  se ’c ’tico n su m ’ m o m i e l  l i - ic ’  le ’ri gt h cc l ’  t i - ic ’  gr’ m mcm ~m o m i t t ’ m ’ mu c’l c m i .  m i s
n muoor ’ e ’ ‘— I i.oci e’ mit s c’m o ro Ice’ mo e-I i c ’o ’ ly ’ i rm c- cc lc’ e’e.l m d l  sc - cr - i - i t ’  b oo m - il in  to l ee n gc ’m ’ di se ’uss m ocn t u m o r - i  In - i

c r u d ’  I h m i l  is —. h i e d h ’ I u ’ l  lim o’ n i ummxmmh 000 um u of ’ te ’ r o  is racist mmp ~mn’ mo ~m m’i m m t e lien’ mu sb’u ccn ’ t (lise ’ui ssucemu ,
m c l - c  I h i  u nu mite’ — men’ lo ss-

.1 ) ,2 , oi  S inuu i ml t ’  F’m , r m ,m t

‘ l ’ ( i i ~ is I b i e ’  t e o n ’ u u u m o l  m uI r i cc ’  h u l k  ue l ’ e.’ce noc - en i l  m c c r m m i l  u u m s l r’cm e ’l I d d h l  l , c ’ e ’ t i u m ’ e ’ — , e i c ’ i i c e e b u ’ ,I

I i c u u ” — \ t  I m u c u c k s , 1 1 , 0 1 1 1  h g  I l l n r u s , m i n d ~l icb ’ b o n ’ c’se’n i lt o l m uen i ’ — m i -  o l n u i c u s l  m i s s  mc umi  I b u m s

- - -~- - - -— -—~~-—~4
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t ’c o m ’ n o o m u h ,  It us , c- cl ’ cc -curse’, possible’ lion - r’t’c’it tu t i ec li . u’ u’” _ I e d d id ~~d ’ - b o ,me ’ c’di , cm l  , m e l , o ~ i I 0 5 0 ’  I h i — b  I d l e ’

h ioe n leo ooc’e’Lmr’ du_ m r ’inig m ust n’ue’ticmn un - i sini -ip le ’ tmmn ’ mm u m m t, b- cut t h o u ’  I h O m i t ( ’ m ’ i m m l — , k’c’t u _ o n e ’  m d c  l u ’ — ,

c’ l moss c c h ’ g m i h u n z m i t i o n i ,  mun i d SO ( iti mun ’c ’ r i c oh e x p l i c i t l y  “-m r’ ou c ’ t u n ’ e ’ ml eon ’ l f d d - ~~d ’  eur ~
d oc
~ e - ~

M0I) 11\ n’meeds Ici e’muptuo’e’ ti-ic’ c_ cost oil ’ oie’c’e’ l c m p i m m g  t i - i n s  s-t r d oc ’l d un ’e ’ , n~ o I  b o o - I  h b i , o n u  l o u  die-
sc ’m ’ m b me ’ mu c ’u_ ’un ’ m il e ’ l ,v cc’im mut cc- i l l  tmuke ’ p l muc ’e’ in - i  tb - i c ’  c ’ l m i s - s b ’ O d O d l l O

‘l’e’m u e,’ im ini g m ogc ’n l t s  m e ppn ’c o pr - imut c ’  I On’ t i - ic ’ sm n u p l t ’  t i e n ’ n u imm l  m o n - c’ I b u c ’  l e ’ m m n ’ n o t ’ r  m m m d lb - ic ’
i nstn ’uu _ ’ton ’: tb e ’m -c ’ ten -c ’ rio - i in iuc ’n’ e ’n - i l I i m i i i t s  c - c m - i s - ot t co m m —.i/ u’ . ‘l im e’ u i e ’ t c ’ r h i u i m m m m l  m mm i i t

cs’iic’tbc’n’ ti-ic’ se’c’tion is Ito c ’omiisms t c- il ’ comic’ stuo lc’no t e o n  5(1(1 u s - u m m l l s -  is  ictm s-t ’e.I c o r d  I l i e ’

m u v m u i l m u b i l i t v  m o b ’ t e’mic ’hi ing mo gc ’ i u t s  ari d the ’ e- mo pmm e’II c ol ’b ic ’ i l i t im ’~, n ’ tmt hoc ’ n ’ t h i m m r u  c u r - i  n’ u ’ o ’ ) c l i n’ u’-
nui e ’nm ts of ’ the ’ s imple f On’m m u t ,  A l t imoug im t i - ic ’ s i n h o p l e  t i c n ’ r i u t m l  us e’ e c m m i n i m m o m i l c  ,o— — c mc ’ d , o l d - d l

cc’ith lock—stc’p in usl n’ u _ m c hi o n i .  e’ve’n t h u s is n - ic - cl u huiu o ’ n ’ e ’n on l nu  lb - ic ’  mh - ie ’ l b i ecd  St uu d b d - h e l ’ -  70 , 05

proceed met d i f l ’e’n’e. ’nt n- mute ’s mu n d es-en con - i du t l i ’n’ c ’n u t p t i t h s  tbum ’ cough i l l s - I  n ’Uc ’t uceh i  h O

hOu ’mmut ,  mu l th - ioug im oth c ’n ’ h i cn ’mt i ts  bo c ’ i l i t t m t e ’  t h e - s e ’  I s  P~’~ ucf ’ c- m m n ’i m i h i l u l s  , l o m m r t k ’ U l u r l ’ m  t i e r

time ’ less able ’ 51 ude.’nit -

On e’ r’e’muson ti -ic’ si m ple’ fO r ’m i immt us use’d is t h mmt It r’o’olIu i n’ c’s n i u i u u m n m m l  l m r c ’ p m i u , u t  ‘ I I  c t

coun ’secc’mure. A lt imc i ugh  mu f ’u l l— b l oc c’ n l e ’ ssoe nu p l m mn u  is eo f l e . ’ n i  pn ’ oo c ’ i ob ec l ,  mm g m m m mm l I r i s - I  r d o ’ t i m

cmi teach e fF ec t ive ly  by’ mud l ib im in m g l ’r’ c-cm ske’tcimv nico le’s , ‘I’h is m m m i v  he’ t i - i c ’  i c e ’ — t  e’h e mie .s ’
if ’ the c’ourse us given rarely c-cr to - c on l y  mm 1kv stude ’muts  mcr ms s u i m s t m m n u l  u m i l l v  e. ’i i ; unug e ’ c l s - cc

f re quent  Is’ t ha t  prep mur ation o)t c ou n ’se. ’ccm m n ’o’ ms unc ’c’o ino on c ic’ mm l ,
Inst ru_ie’tion in simp le’ fOr’mmot us mmppn ’ o pn ’ immte ’  li - cr’ mmn v ts ’pe ’ u _ il ’ l c ’ munmu un ig  c ’s- em - il t ’x c ’m - ’pn

gre - cup dm se- u _ u ssmceru , guidc’d prmuct ic - c ’ , mind rncist lOnm s cot ’ u n - igu  ide ’ci pr ’mo e ’ t l u _ c ’ , c’ luo ’e. ’ k p rm e e ’-
It ice ’ . am - id Ic ’st - ‘Fimc’ I most  I hn’e’e’ ge ’ne ’rmul lv tin - c ’ in - i  ime ’n’ e ’nut Is’ in - i the ’ n ’o’c ’ it  mmt inn t i c r n n t m t  c c ’m l b
the  exception oih ’subj c’e’t matt e ’r i n v o I c i n g  comp lex s k i l l s  i t v p c ’ s  5-7 mi n d  i s o s s i h m l v  8 - l i ) , ,
F’or practice ti n-id test in - i such sk i l l s  it is of t en - i  suf li e ’ ie ’n u l I cc g ivc ’  the ’ s lu dt ’n t  brot h
di re’ct ue ins he’b ’ore he embarks on m e t~ibi’l s’ prol rmme’to ’d s- o’s su emho c l ’  i nde ’pen( lo ’n l b o ( ’ r to  on-
mmur -ice. This would be mu simp le lbrmmut cc-em -it ,

I,e’ss fr equen tly ’ . the s imp le f ’orn at n -iight be used t i c el orc ’e ’ t d r i l l  s e ’ s s u e d m m s  on - i
unguided practice in -i subject mat ter  types :3 and 4 m e n d .  i c ccs s - I h Iv .  5- 10, I l l- it ’ s tud c ’n - i t
cvc u ld be expected to pros ide his own-i d r i l l  s t i m u l i ,  i l m m v i n u g  the ’ studc ’nl sc ipp l s  bios
ciwn d r i l l  s t imu l i  in unguided practice ’ encourage’s tb - ic ’ dc ’ve ’fc mpni - i e ’n t i - cl ’ d i s c i p l i n e d
s k i l l s  in in dep e ’ndent stud y.

The’ siniple fb rm m ut is oft en i m p l ic i t  in p lans  lion’ rc’c’le’sc In n i l ees l  c ’ m o s e ’s ,  t h e ’
instructor  Is expected to devise the content cif ’ t he’ re ’vie ’sc- s t ’ss i ee hl  mid bu ccc ’ , So cnu -ic ’ m m m s ’
n c it ’rc ’ l v re ’pe ’mut the  preceding Inst n ’u cti om ’o . w he ’nc ’mi s othe’rs m u mm y ’ usc ’ th e ’ ccpp e cu ’l u n - i l l  v
to he’I p t he’ students und en ’stmund what I bu o ’ v have’ Ie ’murned i n i ti - ic ’ to tme l  ccmle ’x l cml ’ t he’
course’. This suggests t h m ut  n ’e’c-ie ’sv l emurnmng e’ve ’nts cm-i n be m us vmu l umu i i l e ’  t o m - i d m n u l u ’ g r m m l
to the course mus m mnv c-it her type  and t hm u t pr e ’p lani n ing  their  content  m nud t io rn u imi l  ru mm y ’
he’ de sirmub le ,

Recitation Format

Recall thmmb t he  n’c’c ’ i tmm l  io ni f O n ’ n uu mm t mm dds tI - ic ’ l i ’ m mtu _ m n ’ e  t i u m i t  th - ic ’  s t ud c ’n i t  us n ’eo i u _ u in ’ t ’ m i
to respcond coc-e’rtlv mit sc-cr -i -ic ’ po On ut in u t h e  l uustn ’ouc’l io o n too inu d i c ’mil e’ wh uu ’l lie n’ h ue ’ u _ unmo l e ’ n --
s lmmn uds  con - r’ c ’nu me ’nu u ime ’n ’s cc - l imit  F i t ’  is suppccse’d to - c l t ’  le mur ’n  lu g , m mni m i (lie’ l o’mmc ’hu u n u g m mg e ’n o u

rc ’c’ o ’nvc ’s ,u uud Pn’~c’c’S~t’~ the ’  SI t i m i e ’ n i l s ’ n’ t ’s~u eeh is e ’ s -  in - i scon uut’ cc mm _c - u ’V t ’Ii  I iuoc tm gi u u - icc I mmm n’I ic -ui

l m m r  too l cc l i  us pru ’~m lmmnunmc ’ d  to re su l t  - Rec ’m lmmt moe n u us tm b m l o n’ e u I om’m mm lc’ b e n  mill I c  Ide’s o c t  Ic  ‘ m m n - n i  u li e
t’vm’nm ls - . e’xce. ’pt gn- ouji dus c ’ u _ m ss m u unos t in - id c h i t u o l c u c ’ — It us Ibic’ l i - i c e s - I  I ’n’c ’e I tm e ’nul Ic uu s - c ’ m l  l c c n ’ m i m m m l
for unu guid e ’d p r m ut’Iie ’e cp a r l i e ’ t m l a r l v  ti -cr’ d r i l l  in sumb ,t c’ u_ ’l nu umm tl e ’ r I s l et ’s 1 mun i c h I timi d

-



pme s sib l 5- 1 1) , c’Fue’c’k I)n ’muc ’t ice’ , t imid  tc ’sI , A Ii ung une lc ’d prmuc ’ t ice ’ . c’bue ’e ’ k prm ic’ t ic’u’ , c - cr t e ’st
e’s’e’n ’m t l i - i cc ’hie ’lu s t i n - i u l i  m i l d ’  pn ’os ’udt ’d l ’n ’e ’c~u _ i e ’nIl y - . m i s in i mu w r ’u l t t ’ r - i  n u i u l l  i b o l c ’ ’c ’ i d d e l c ’ u ’ Ic ’ s - I ,
Os on r - c ’ c itm ut icon - i  l ion - m a tch ,  Or . m i t  he ’ s tu _ ide ’ru t s ’ p e ’ r l on ’nu- i m mn mc ’ e’  mus t l ’n ’e ’c iu c ’nt ly be’ obst’ns’c’d
din - e c t l s -  by’ m u m - i Inst nuc ’tecn ’ el u _ u n ing  I h i s  type ’ c - if ’ e’s’e’n t , tb - ic ’ l i on’ nuum ul  is c ’ q u o s m o l c ’ n u t  l i i
n’e’e.’ i tmmt  ion - i .

‘l’he n ’cco tte tiom nm tOr -numot O ,s c’e ’n ’y ’ s im i la r ’  to ti -ic ’ su n op le’ lO,’mmmi un - i  I i omu l  t h e r e ’  is - n om
pre’plmmn-inue ’d . e’xp l iu _ ’ it st ruc ’tun ’e ’ IOn midjus t i nu g ti-ic ’ in stn ’uctio in u m n  ti - ic ’ l o t u s - i s -  ol ’ t h ie ’  sI U-
dc ’nmt ’s n ’espormse’s, I’~cc ’itmu t lomi c - tin - i mu hs o be’ pm-e’se’nte. ’d in - i m m i v  n iu e ’d o u_ a im , l”on ’ e’xm mn i  pIt ’ , Ii ’
the  i n u s t r u e ’too nu r ’c ’eluir ’c ’s mm f i l m . oluest ion s or die ’ecti c)n s to tb - ic ’ s tud o ’n t  cmun h-cc ’ ins e- r t e ’e l
cc’hc’n ’e’ ap pe ’op ni mmte ’ . li - cl locc ’c’d by m m pmouse ’ to give the SI ud e. ’nI l im e. ’  to n- t’spe-cuud be ’bone ’
ti -ic ’ pn ’esentmut ioni proceeds ,

The’ r ’e ’citm ut io u _ u f b rn - im u t  hmu s rio - c inhe ’r ’e ’rm t in n up lie. ’ation of ’ loc’k—stc’p instruct ion- i ,

• V I . D.2.f  Response-paced Format

This f O r m a t , mu t t e ’ n ro p t s  to mm u tc h time ’ m ’ m ute of ’ ti -ic ’ m o st  ruct io n to time. ’  b - t i le . ’  mi t sc’hic ’ h
the ’ stu dc ’nts Ie ’mu rn o ti - ic subject. Time ’ r ’cquun ’em a e ’m -it tOn’ intc ’gnmut ing  t Fm e. ’ n i g h t  sI imi iu l  i m mh
the  r ’i ght tim - i - ic  and wi th  th ’ue n ’igh t b ’n ’c ’que ’nu cv to f~oci h i t mi t c ’  l e ’murni n ug u r m c ’n’ c ’mu se ’s ti - ic ’ u_mt
of ’ cour’se’sc’mum ’ e ’ development because des’c ’lopmc ’nt require ’s spc ’c ’imu l sk i l l s  mum - id tmuke ’ s
lon gen , Un ’ol ike ’ the sin- i p lc ar i d n’e’c it motion - i  torn oats . It he’ e’c ’spcinuse ’-pm mce. ’d hO nm mut  m e l wmuys
requires am inve ’sl nic’ru t in ’o cour se ’wmune ’ dc~ve , lop niie ~nt i

Becmuuse’ mu r’e.’spe mn -ise ’-pmic ’c’d f io rm mul  fO ci l  i tmute ’s adjust nuc ’r ’o It ol ’ t h-ic ’ nate ’ c-cf Inst n’uc ’t ion
to - c s tuden ts ’ lc mun ’r ’u ing  rate ’s , it usual l y ’  e.’ i icour -muges ti -ic ’ avc’rmugc ’ s tudent  to -c pm ’ogn’e’ss
rnor’e’ r’mu p idh s’ t iu r’ o oigh the in m s t r - uc t iw m th an he would with s imp le ’ or z’e.’c’itm ii  icon li)?-

nu ’umm t s , This come’s about fi’om t cs’e.c c’lI ’c’u_ ’Its: 11 1  (‘onc’c ’m fl io nmm l ins tnu e’ tmo in is gc ’mmn ’ed ted
the ’ l c ’mun ’nu ing rmut e ’ e. if ’ t lie’ he’ s-s m ul ) l c ’ stude’ rm t s  i t immut  us . evc ’ni muven ’muge stude ’nts mon ’e usum u l l y ’
hc ’ld bm u ck in e’onve ’nt ior ’u mu l  in st  nu e’I mo ni I : a r id 12 1 bc ’ing able ’ to fi n i sh time. ’ m ust ruct icon
e’m u r’I y ’ mccl ic - mute ’s sc - in - i - ic ’ studc ’rmt s to - c sc-on-k lOst e. ’n ’ thm u n they mionmmu l l v  wo - culd ,  ‘I ’h e’r ’e’IOr ’c’.
ut mu Imor ’g e.’ nunuui ic’r c-cf stude ’nts w i l l  tmm ke ’ the ’ cc-curse , ti - ic ’ mudde ’d c’cest e f ’ coun ’se ’wmur ’e ’
de’c- e ’Iccp mc ’ni t mmm y- be.’ emlfl ’ee ’It by- smu c ’ i nigs in - i st udc ’n t t in - i - i c ’  tumid un - i c- ct h e -n re’u_’urr ’i ng re ’qui n’e’-
ma c nu t s  lion m u st r’uct ic mn mu l  n ’c ’so ium ’e’e’s,

It us - not nuc ’ c’c ’ssmi ry ’ t im mut  t b-ic ’ n.esponise’—pmucc ’d lOn’ m n mu t re- sn It in s mmv m n m g s cot ’ I e ’muc ’h ing
t i n u e  ccl’ e ’ce ’mi i n v m u r m m m b i l i t y  eo f ’ te ’m u ching ti nuu e ’ , Stude ’nt s cc’Fmcc f i n n i s h  e. ’ m ir’I y ’ c’ould s i r oop lv
he’ m el locc’e’d mude l i t  ucon o m e l  It in -ic ’ Ic - c dc i mos time ’s’ p le’muse’ be.’f’cc r e ’ s tmur t  o rug It hue ’ noe ’xt le ’mur m m u g
u ’c’ c’ n - i t  con comu l d be kc’pt cc - iti t Fme ’ r’c’st cml ’ ti - ic ’ e ’lmus s u n t i  I th ’ie ’ mu I lotted tin - i - ic ’  svm o s u _ up , Ti-me
n’e’spcinse. ’- pmmu _ ’ed lOn’m m m t c’e.iu ld s t i l l  be’ v m m l u m u i u l e ’  m o  I he’sc’ cir ’c’ un - i stmmnm e’e’s b e ’u_ ’mmu se ’ it
st o mulmot o s  p 0 cc -c m - e r st ude ’n - it s to - c gic-c’ nuocn ’e ’ mut t c ’nt  icon to lc ’m m rn o ng. Wi e-I iuc ’n ’ mm I ) m i r l ic ’ u lmm r
c’ m o t c ’ g c m n ’s’ c - b  s tucic ’nts nic ’c’ds t h i s  type. ’ cml ’ s t i n u u t n l m u t i o m ’ u is ml n ’m u m o t t e ’ n ’  l i e n’  l imo ’  i c l mm nmr m c ’ n ’s ’

cm c l gn ui c ’n ’o t ,
‘I ’ h u t ’  n’c’s 1)0-c misc ’ -pm uc ’c’d IOn’ nu met is mmppm ’ c i pm - 1 mm Ic ’ li -cr’ pm ’c’sc’ m u l t i )  ic - cr - i  (he ’ m o m  rust  n- tel m cm i , g u id -

ed  p I ’m cc’ It ice’ . r’e’v iew . m in ’ od hu omnu e’wco r’ k - It is roil mu l Imn’ci l n im m l e I on’ m i n i  v Is’ Pc’ cob - I u ’ m m n ’ n ing
c- sent during sc’hich the ’ sI ude’mut us n-i ot c x  i-ce’e. ’ted ( t in  mm c ml mo I lcisve’d c l cu m d c c i  sc ’  e ’o m nul I I I  U ce l i s
li’o’d Fit me’ k con h is  ~s ‘ u ’himm mu mini cc’— ic’ ,. ti-cu’ U ngu I dccl p n’ m m c ’I I u _ c ’ , u_ ’ h c’c ’ k ) m ’ t mcI  u c’t ’, 001’ I t  st
lt ’m mn ’nuing t’c’e ’n ils , II is , ccl ’ c ’ce ul’ se ’ , inimm pp u ’o l m n - i mmt u ’ h un ’ gu- co cop disc’u s sl cm n m m - id e m i l  lc~d mu ’ ,

In - i gu _ u idc ’ o h  j u m’ muc ’I ic - c ’ cml ’ t c ’ m mmu s k m l l s  (suhje ’cI n u i m m t l c ’ n ’  ts’ I~ ’ 7 , h ut ’  n ’c ’s p c cmusu ’ — pm m e. ’c•cI

- ,-~ m m ‘‘\m ’.’~e II ‘ c i  c m c ~~hI c c ’ m m o , c d ) c -  h e ,  I ) i o —  7 i , m ’ - i  i i  e , m ’ -  v , , ’ , ,  e-~~co’~ i ,o i i c  i , , i ui i , ’~t I c , Nc’ h I d ’ ’ ‘ I ~~~~~’ i c -  I
l u r e l i ed , !  ( i i  I t  ~m~ - m , -  , o I l  110 .1 , c i ,  i - i ,  omiu it lml h u m i d  cisc’  d o  , , l , i 1 i  c c,- 0 , r  mc ii mm ‘—di ii , c  — . i I o m , c h o e c m ~, c m l i i , ’ ,

i i , d i i  Ice , , i ’ r , i u m c e ’ , I  I , ’  I i , ’  i~i , l  ‘— l T d O i ’ l i i



b i e n ’ nuu met  is - p n ’ o ib mu hl s ’  m m - i d i s t i m - i g u _ m o s h m u b l e ’  I n - emm a  t i -ic ’ n’e u_’i t t u t u o n  l ic l’I u ’m m m t ,  It u s inc luded  mi s m o e - i
oc pt Ico n - i  hi e. ’c’ m lu _ i s d ’  i t  i nu i p l i t ’s  mu m m unmege ’ m c’no t sI u - mmte ’g v t h m u t  pc ’I’nuuits It iumi e ’  s- m i r i m e b i l  i t s ’ ,
s ’m’Ii c ’ i ’c ’ mi s  t h e ’  m ’ e ’c’il m il i de l i  lO rn a mm t  doo o ’s ri Ot h mmvc ’ t h i s  im a p l  i c’ m e tie in i  C m i l l  i iough it doe’s nei l
t mn’ e’c’I ucl e ’ l inac ’ c’m u n ’ i m u b i l i t y ,

Whe ’n tFu c ’ I i n c ’ s  re ’cluin ’e’d lOu’ various l c ’ mon ’ni i nu g e ’s’ o ’n m t s an’e’ estin ’nme t c ’d . times ’ should
i n u c’Ieudc’ ti - ic’ e ’fli’c’t s of us ing  I he n’esponse-pac ’ed fOrmmi t , Sec t icun X I)ne’sc’nits re’pne’sc’n-
Imu l ice’ n u _ m mbe.’r’s- t hat numo y- be.’ used at tha t  p mO nit  - Addi l ionm il  lv - , oem Is’ when the section -i
size ’ is omit ’ cc’ ill c’mec - h studenit proceed cut his null rate ’ , This is mm hso dmscussc’d more f’u h l v
i l-i Sc’c’, X.

Adaptive Format VI.D ,2.g

Time. ’ mud m upt i c e. ’  lO n - numet mudjusts  the ’ cont e ’nt  m i s cc ’ell mus t he  pmice c-cl ’ the in st  ruct me ni
on the ’ i) musus cot sI ude. ’nl response. ’. The most f imn i i l imur  exm m n - ip l e s of’ instruction -i in the ’
mudmup t  ic-c’ tO n ’m m e t mire ’ tu ton ’ i n g. br ar’u u _ ’ ing pn’ogr’an-imed ins t ruc t ion . mu m - id computer-
mussisted instruction , ‘fhe’ mu dap t i c’ e I ’on’m: ut is irmapproprimute to the sm-in-ic types oh ’
I e ’arni ni g eve ’nts mos the u ’espo m se-paced ,an ’mat—namc lv , unguided pr ’acticc , check
prmec t ic e ’ . and tc’st—mund Ion’ the same reasons,

The’ m ost f ’n ’equenl types ob ’ content adaptat ion in adaptive fOrmat  more repe. ’titi onu
or’ n’e’m c ’dimut ion -i in r ’emuction to incorrect responses am-i d ski pping ahemid in remuc ’ t ion I c

corr ’e’c’t n’esponses. Sometimes side discussions of ’ subtle points c-cl ’ specim m l interc ’sIt con
of ’ possible misundem ’st anding mire also included ,

MOI)l:\ does not s imu lm m te alteration - is in an ind iv idua l  student ’s path c v i t im im’ i or
between lemur ’ning events in n ’esporuse to his perf ’on’mance dur ing  in st ruc t ion , ’° Thus
it wi l l  not be possible to use MODIA to pm ’edict . for  example, the nun ’ube r of ’ t imcs
mo pm urt icu lar  remedial uni t  would be cm - i l led up in a p art icu lm m r lemurn ing  es-en-it or ,
conve ’n ’sc’Iv , Ito lnm m ce the path of ’ an individual  student through a learning even-i t of ’
b r m u n i c h i m g  programmed instruct ion ,  (Recall  the dis t inc t ion - i  between con - item - it diver-
si fj cmm t ion mund concurrent adaptab i l i ty ,  discussed in Sec. V,B, an- id V ,B,2 , I Instemud ,
\1OI)IA demuls cv i t im those mispects of ’ adaptive format  that  can have the st ro mnges t
efFe ’cts on the  cc’m u v the ’ i n i s t r uc t ionm m l system oper mutes and its consequent requIre-
nien ls fOr t r a i n i n g  resource ’s , These are: t i m  teaching agent idiscussed below in
V 1, f ), :I , c f e :  2 1 the ’ tin - ic ’ ne ’m 1u ire d fOr in -istructio n i : 131 section -i size. ’: ( 4 1  courseware devel-
o mprn c ’nu t  c’cis t ~ me n d 5e medim - i system requirements.

The’ t i dmuptive ’ f i i rni m mt has efFects on th e  t ime  requir’c’d for  m ist ruction tha t  more ’
s i m i i i l m m n ’  lu - c I i uoe s e ’  o f ’ tb’ ue ’ re ’spemn ’i se. ’-pm m c’e’d ti )rn mut ,  Time’ stcc ’i mu g s can-i be sormi ewhat lmu n’ge’r .
howe’ve’r . becmmuse ’ Ins t  rue’t ion can b(’ es-en n-ion’ elFn ci en l I hm mn in - i the r’o’s ponse’-pmuc e’d
f Or n a mut ,  Some con - ipmurm u t iv t ’  c ’xmu mp le’s more ’ given in Sec, .  X , l Sec- I icon ’ u s i -ic’ must be le’ss

h m m n f o r  (o f her f ’o r m mu ts  hectu use’ the ’ tv mmc ’ h i ng migc ’nl nm - must m t  er’ mu ct e l  osc ’lv sv it b-i c’s- c’ n’s’
student , In most case’s , the ’ section -i Sli t ’ cvi II  be’ cinu c ’ . ,-\s might  be’ expe’cte’d . ce-curseware ’
deve. ’lopme’nt c_mI s ion - c ’ re ’lmut iv e. ’Iy Ito n ’gt ’ ,

The mud m uptiv e h ’ormat cmun im ’o c’un t e chno lci gicmm l d i f t ’m c u l l  ic’s in - i t i-ic’ nu c’dimu mm cm i, liar-

t i cu b m mnl v  where audj o—n ao t ion-visual media mu r ’e ’ required , A f ’e.’w nicdimm sysle’nu ’us cm l
these ts ’pes can be used in t he’ mudmuptive ’ lOn mm o t . but the ’s’ w i l l  be’ qu _ u l te ’ e’xpe’nsive l icn
some tin - me ’ to ) come, Since’ mmud uu — nu’i c ml lo in—visual  n ie ’dimm mo re ’ n’muu ’c ’ lv m m m i mm h soo lcmte’ ne’ce’ssmt\’
fOr ins t ruc t  ion , t h i s  l i m i t m m t i c o n  wi l l  u s um u l  lv - nc o t be’ s i g n i f i c m m n u t  -

- \~ ( t m  h I ~u ’ o - ~~i ’ e - ; i l i i e I i  i l’ o’i ’s~ t i n i g e r  t m c o l c m o g  , o f l c - r  .c  i c - ’-I  ‘ ‘ c i  c u r i e :  ‘ c c - e e l  ‘1 1 cc ’ skc i c I ocmo ~~c eI o i c’ , i r m c i c c ~ e’\c’IeI
I cu - e - , c iu— - c ’o m — t i o ctc ’n i l  i , o t l ”  cc o l hcn i c i ’ , c t , - i t ’ ’ r  i i ,  cc ) m i u ’ l i  d l c ’ • c — k i  r i ” ’ ’  I - c - m i t  ‘ , ‘ , ,  m r b u ’ r m b  e t O e , , r , , d t ic ’m u l m c , I m i ‘ c - m e l  c r c - i c

l u n d’ i ct~c tom m c’c t e eoc) ji e d h -‘ ij ) , ~ c ’ , i I c c  c’ , cmodl o ulnu c _ d r  i ,u lOirlr— dl l cc m c Iii- rmc r’ , l ,-I 0” d i e ’  I ’ ’ , etc’’ .o lm di L cc ti i r , ’—

- -  ‘--‘— ‘ - -- ~~~~~-.-— ~~~ ‘ -~~~~~ - ‘ — — ‘—~~~~~~~~~~~~~~ — —‘.-‘- - - ~~~~~- -~~~~~~~~ - _ ‘-- --— - - -~~~~~~~~



VI ,I) .3 ‘I’c~ue’hin ig Agent s

‘l ’b t ’ usc’h’ mmss ogl is mm t c’ m o c ’bi mg m og c ’o it too e’muc ’lu l o ’m m rno il og o ’c ’ o ’ n mt  ty pe ’  I i mr  e ’m o e ’bu sub j ec t
nm u m u t l c ’ n ’  t s ’ pe’ I m m muo i c ’mmc ’bu u_mo i c’m t gm _ c-c u _ i b m oi l ’ i ‘ moc k m , ‘l ’ e ’ m mc ’hO ou t , :  0 gm- u s- m i n e ’  tb - ic ’ I- ie ’n ’soo n s  c - in’
t l uioogs t h a t  iritc’I’ mu c ’t e.lmn’e. ’c’tlv sc- i l l - i  t i - ic ’  s t u c i c ’ n m t s  t o m  in - i sl r e. uc’t t b c ’ n o u  t i nud  ni mo y ’ i ce’  u m m s t r ’ u c ’-
t oml’ s, Ie’ mo r u ie ’h’ s, n ’ c’spocnise’.pm ict ’mI ph’oegr ’m m mum s, c~r t i c h m i l m t O v e ’  pr ’ e o g r m o r i o s  ,-\ h in o c’l ’d e ’ I i n m t i o n i  o c t
t ’m oc ’ho l id Ic o~cs

I,i,s !p ’mi c - l u mi ’ :  ,\ ~~~~~ oi u _ o m o l i b i c ’ d  too t o ’ t o c ’ h i t i - i c ’  ‘deu l ’so ’ I hn’ ce ugim l r ’ m o u m u m r u g  in - i  t i c ’
suhi j c ’ c ’I u i u m o l t o ’ n ’  t o u i c h  un - i  t h i e  tc ’c ’ i i t u m o i u c ’ s eel must  n - u _ me - i moo n ,

/ .c ’ o o d ’ i d c ’;’: :\ I n ’m u i m e ’ c ’ :  s een i - i c ’ c in - ie ’  I m u k u l o g  th o m’ e’ m m c m  ‘so-

! d - s ; m u c i d s e ”J em n m ’e ’o I ;m m ’ c e gl’ u u l m u :  -\ device ’ o cr l m u m m c ’ i u i r i t ’  i h t i t  i i  0’ s - c - i l l ”  the  su _ ul~t e ’ c ’t
mo i m u l Ic- u ’, c’Iic ’ d Is- mini ove’n’t b’e ’sb mou n s -c ’ I r’eon u i h u e  s- I u c i o ’ o o t ,  ‘- e l m s - c ’ s - I  bit ’  l’ c’s -I meduu s e’ , t i m i d
pu ’occ ’e’c ’eis s s’o th’ o t h e ’  pn ’e ’ sc ’ mul mot  m e c n  i f ’ h u e  I c — l i  m i ) ’ — e -  is- m u c ’ c’ e ’ I t t u i d h c ’ , -\ tc ’ t i c’ii u ni g

mu imu e ’bun c’ sc’jth se.’lc’c’t e.’d I ’ t ’5~ o o e l i — d  -

~-~ u I i i / d ( I l ’ e ’ Jo d ’ e o ~~t’o o l c 0 :  ~\ (ie ’S ’dc ’ m ’ e u’ n im mu c ’ i m o u u e ’  I h tml  I urd - ~
e - i d 1  h u e ’  —‘i i h j o ’c ’I I l u m o n  te ’n’ ,

e - Ioc ’mt s m mmi ovc ’n ’t o ’ e ’ s-~ d c e u i s - e ’  I ’rcon u u t h e ’  s t u d e n t ,  — m i t - - c ’ -- t l u o ’  i’c ’ S p d i i i s - c ’ . iu id so’ Ic ’ c_ ’t s

h i c ’  c’ m - c n l c ’n i l  co t t h e . ’  ruc ’ x t  I or’ e’s o ’ I u l m o t i o d h i  c m l i  h i t ’ l i m o s - I s -  o c t  t h e ’  r c ’ s t r m r l i ’ . d ’  t ’ s u m i l l v
ii c’i O l i i  pu _ il t’r ’.

\(l.I) .3.a / ? ed/ e ’S / ddl ’  b / i c ’ Iius tm ’u ie I ced ’ i t O _‘t lHI)I ,- %, ;\ dids - e ’ d I- .s - !me i i ee l t i me.’ n ’ec l c’ s- ccl ’ h ut’ Iu is htciu ,’l cm n ’

mum \IOl )I:\ hc’Ips c~lmi nilc Ihi e ’  e’cc no e ’e ’I mt cm l ’ t e ’ t i c ’bum u i m , :  m m g e ’ u m u  - \ I c m s t  P e ’ cd I Old ’  sc - lieu mon - c’ c’ l e i s e ’ lv
musso c’itot’cl ~c’Oh se’hooeci oo pe’m’m uli c cn - is , u n ic - l u _ ic hm lu g I h o e s e ’  cc bee n ’c ’ g c u l , m r’ l s ’  I d I t o h i  mmccc’ c ’ c e U t ’ s e- s-

cc l s t u d y  m o t e ’  mic ’ c’u _ i s t c d l l io ’ ch  t o m  m ms s e um i ’ Ih ig  I b i m i t  h u t ’  m n i s t n ’ e . i c- I i eo’  c ’ m m l ’ m ’ ic ’ s t i - i c’ P h ’ i u i i m i b ’ y ’  n ’ t ’ s b i m d l u

s n h m l o t s ’  l ion’  u ros l u ’uc ’l m o in ’o : m m u m c i ,  tbe - m ’ c’ l iom ’ c’ , cs’ bi e. ’u c’s’ e’ r ’ l ie ’  is mu t i - ic ’  c - l t o s su ’ o o e m i i u  0 d m ’  I , e i i , i i  ab et ’s

h c ’  is t h ue ’  I c ’ t o c ’h c ’n ’ , ‘I’mo c- m u l c t  u _ O l e ’ tb - ic ’ u n - i - i l - c l  i c _ t o t  lo in - is  h im’ I e I , d n h m  0 l i i , :  e e l  I b u c ’  u u d t m u o V  cc u s -  m u
c c -b u ic ’h u t in - i  m nus l r - u _ ie’ t i or  I n m o C  pc ’rbicn ’n i th is - r’co le ’ . buo cc c ’ o’c’ e,’n ’ , ‘c lOl )L \  nuuus l  dust  m n i g u m s l u
m o r n c m m o g  I i uo ’ h i l  on - i  ml e’ e m n u s u s l c ’ u u t  sc ’mm s ’ . ‘I ’hu e’ t e ’I’bOi ( c o u c h d ie t ,  c o g e n t  e ’ n u u b o h i m o s - i / e ’ s  t h e ’  o io l l i ’ n ’ e ’nue ’o’
he’I cS’c’ e’ u _ u I h i s  cc cu - i  u _ c ’  p1 m i i i  ci I h - ic ’ nu uoor ’e ’ go ’ ni e’ n m  ml  c c  or - i c - c’ p1 cc l l b - i  sl ru cl  eon - c ml’ I e m  oc ’ b e’ I’ -

~~n- i mnu s t r ’u _ oe -to un - c - mini .  c-cl c’ cmu _ un ’ s o - , be’ me tc ’m uc ’ h u u n u g  m ige l - i t  t im id  us c ih Ie ’ u i  t i - ic ’ hmc ’st c ’hcioc ’c’ l ion ’
t i m  is- mole ’ , -\s- m m t e ’ muc h m rig og e ’hil h -ic ’ ‘ omus’:

• l ) i r ’ e’c’t m u r ~ i pr ’m c m i u p l  g m ’o cu _ o~m i n l c ’n - m m c ’I mi m h i ,

• l’r ’e ’sc ’no t t imc ’ts me n d c’mili c ’e.’ l)ts to - c  be’ l e ’ m o n ’ i u c ’ m i

• (~u_ mc ’st ic m n ’u se. ’le’c ’te ’d st u _ m de ’ nuts  tot  m o l m l c h ’ e l l d r i m o l c ’  Im o e ln i ls

• ( ; i~- e~ cli n -e e l i om u i s l icr  sI udc ’m i l  i m r , ie ’t i c- c’ ,

• i’ n’OiVl (ic’ d r i l l  s t i r ’m u u h i ,
• ( ; m c ’ c’ s tudc ’nts  fee ’dhmu c’k c- cr - i tb - ic ’ q u t m l o l v  col t h ue ’ im ’ i mc ’ n’ b i on ’n - i t m ni c o ’  w h o u l t ’  tb - i c ’ s  m u m - c ’

~°o’ n - lit  m m ii in u -

• Pace’ si u_ udc ’n t 5 mis -  the ’s’ pr ’mi gr ’c’ss I hm’ e m u g b nuum ute ’ n n t u l  -

• A dmupt  t Fu ’ c’cm ntc ’nt c- cl ’ Ir ish ru ct cmli le o imc ’n’cc’u c ’c’ci st cme.l e’ nm l nit’ e’ cf—
I
1. Iii t i - i t ’  I ’c mn - e ’ g c cnnu g  sc - c ’ hmm c’ e ’ I r ’iu ’d l i d c’nm iohmosmz e h html  m is  fe ’c i e ’/i lri

~ 
cr~ t ’ nnt  th0’ oro , sl~’o ,m ’ tcer

t r c n o s t  s ,c le ’t ’uo - l  c/u r i ’ m - l l \ -  m o l t / I  i no e es l e e f ’ b lot ’ slmi c/ e’ib t s r l d , d , 5 ! c / ’ f l y ’  l i on ’  o lu l ’ i i i , , l ime ’  le ’c l l ’ l l h l i i , :
t , l ’ t ’p o I ,

‘I ’ m ’  h i t ’ gcec o ( i l c ’ t ic ’bu i n ig  mugc ’ m ls , m ust n ’ u i c ’ t e e t s  n n u i m s l  he ’ t uhl t ’  lee  i ’ , e l m i f l o k m l u i c , u e ’ t h i t ’  Scuii l t ’c ’h
m u m m m l l u ’ n ’  e ’ b l e ’ c - t i s - c ’ l y  le o t i - mu ’ s I m m o i u ’ n u I ~-. mm uimi h e m  l e ’ ” . I e o e n i d l  l e e  ep i c ’s - I m u d s  sc - oh i 1H ’n’ c ’o’ I o l h e m l m  m m m m c l
10,01 i c’ l d u ’ d’ \l mu n i v ‘—I m m cic ’ m u t s  ni e ’ed too  h i ’t ’l t l imi t  I l - ic ’  u r i s - I  u ’u m c ’ l c m u’  ms c h i , ’ c ’c ’l I s  m i n d ; m e ’ n ’ s o c n o m o l l y



o o , c c c l v c ’ c i  e c u t i m  l b - i c - d o’ m i ’ o i g o ’ d - s , l i m o ’  c ’ hmd l i c’d’ I cc t o — k  i ( e i m ’ s - i i e d l O s -  e l u _ u r i n o g  i l i - i i d u i ’ bIeOIi gmsu -s -

c ’ v u c h u ’ n e ’c ’ c ob  l i m o s o h s  c m l  v e ’ n m o ’ o m l ,  ~~l u c i e ’ n t s -  cc li ed mom - c’ ilOs - e’c ’ ii i e ’ d i i ; i \  i o c - m - u l  P~’ s - i u i e , 0 I  ml

t i e m n i m i l i m i  ‘~i i I m I m e dn’ l  o t i e l  i o i m i s  h e e l  los-I ml hio ’g l c ’ c ’I t ’ m i i f  n’ o ’ c j d u i h ’ e ’ di h o c  cc ’ T i d e - d r  0 0 5 5 1 0  I o ’ t o i ’ f i i i l m , :

mmg c’ o i t s - , I n o  m i u i e l u t i o d h i , c s o on ’k im -i g scmtbu m o n  m o i s t  r ’cmc ’ l ce u ’ m i m i c  hc’1 1 i st e .ue i u ’ n u l —  i i u - c d . I u u l i  , u l o d I i T I o ’ ’—

mm e i c ’ m u l  u it , , :  cc t i m  t i - i c o n ’ ~I o l d t ’ r ’ i ec i ’~-’ m i m o m b  I~ ’~’~’s-
Ins - u i ’ d i~ ’ tmi h ’ s- i d m i S  ice ’ h it ’ lit ’ s-I c’ h i c u uc ’c’ boon’ t i ’ moe ’ l i m n i g  o m , :u ’ n l s  o f  o h i s  e i i h ! o c ’c u l t t oo  m o i u l m o i n

lum,:l - i  m i u o m i l i t v  r u u m m l e ’ m ’ u m m l s  d in’  I lie.’ c’ec cil ’s-c’ us gi c ’ c ’ l m ‘-. 0 0  n ’ m o m ’c ’ lc  c on t e e  ‘- e e  ‘ e ’ \ S  s- I c u c i c’ n ot s - t hu m m t

~~~~~~~~ 
ri g ti - ic’ ne -e d o-el l mumutc ’ n ’ umo l i s -  m m m d l  cc c  on -I b u ss h i  I c ’  ‘l ’ i ie ’s t o  t o ’  a s - i c  t o e  m 0 0

, 0 - e l  1 l i m o ’  e ’~ c d i  F— c ’

is- I n’ c ’ d t u u ’ n i h  I c’ s l o h s - l m o o i l  m m m l l c ’  m c ’ s us - c - o l m m m i i i  t i m - i  m o o l m o l o t  ic - c’ I id ’ ud ~~n’ m mni u c ’m o n o u o o m t  ice. ’ us -e u _ b. ‘l ’l u m s
I medi I - it is - e.’ X l dti O - i~l e.’e.l be.’le c~c’ ,

\l()l)l~\ mr ’os’idc ’s c m t i m c ’ n ’  n - cu l t ’ s  f o e , ’ t i n t ’  i l — I  c’dle’ tcut ’  i ll t h e ’  c’lmis - s n ’eco i no i  dcl ’ I m mioemu’ :ol o , n - c’

b e s i d e - s  tc ’m o c ’humni g ’ mo gc’ lit . I n th ’m c’se’ n_ idle ’ s, t I l t ’  i h i s l  l ’cie ’ t d d h ’ o i l s -  mi s  m u u m i e m n u i t c i n ’, ,-\ h l u 0 0 0 u  i t ’ ui

!~ to ~cc ’ n ’s ocrm c v ho o  l i t m o y ’ :

• ()c’e’i’ -’o ’c ’ -‘Iu_ ido’ m ’m t m u c h  i c i l y ’  to  u i u m o u r ’ m l m o u h i  m o n ’de ’n ’

• ~I mu ke. ’  s l i d e ’  limol s - m u f c ’ b c ’  pn ’c’c’m o u _ I l icon - is too _ c’ i me ’mn -i g b i i l l m m c c  c ’d ,
• ~“ c -e ’  t oo m m d i h u i r m i s t n’ m u h i v c ’  d e . ’ t m i i t s  su _ ie ’l’i m i s  u n m o k i m u g  m o m i h i d c u n u c - e . ’ n u u c ’ n i l s  m m l i i i  I m o k i u t i ,

n e i l  I
• l’ u’ u m e  iche ’ , i s - s u s t m o n u c’ c’ sc’hc’ni 51 e ud e ’mot s  lue. ’c ’d i t ,
• Pm’ooc ’te er ’ o ,’be ’c’k pn ’mee ’li e ’e mo m - id te. ’sl l e ’ m m n ’ nu in g  m’s c - O i l s ,

I I ’ s t u _ u c l c ’ r m u ”  ec ’o l l  spe ’nuc l t i - ic ’  h u l k  oh ’ t i - ic ’ Icmu n - r u i n g  o’s’ e ’nuu sc’ o u r ’ k m n g  on I h u c ’ un ’ e m \ \  ou cc’ i t  im
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Effects of Subject Matt e’n’ Type on Choice of V1.D.3.e
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Id ’ s-I s, w h mu _ - l’n use the mult iple-choice fbrm mit ,  Thus , response -ptuced men - id ad muptive ’
pn ’ognmums mon - c ’ o f t e n  m -ippropniate  choices ibm’ th is  type of ’ subject m m o t t c ’r ,  Thc ’y ’ more ’ alsc o
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canr uot be ec -muluated by- memorus ol’ select ed n ’e. ’s pool os e ’, The y’ m mm v b oo ’ used in pr’esd ’ruIa -
t ion / d em o in ustnat  ion - i e ’vc ’r’u ts , however’ , sir -ice t he’s’ would o n l y  lie’ checking s-I uc l c ’n o t s ’

pem’cept iom of ’ the demonstrat ion ,
Student h ’uoa ste ’n’ v ol’ sk i l l s  tha t  mm u ke use of ’ spec,- i al  n ’c ’scou l’ c_- c ’s- i s u l c p c ’c ’I mt ut t e ’r

types 7-10) can be evaluated by- se’lc ’c ’te. ’d response’ smo i n u l ’r e que ’n i t lv  t i m m u t  t hey mire ’ not
cvorth inc lud ing  in MODJA . 7 The ’re fbn ’e MOI ) l ,-\ nc’s-er mil l ows n ’ c’spo nuse ’-ptm c ’c’d ccl ’

m o dm uptive p ’ eogn ’ mo ni us  m is ahter ’natic’ c ’s ibm - t e ’m oo ’bm r ug timc’se types of ’ subj e’u_’ l numut h c’r  o x c_- c p l ,
again , ibr pr e sen -m t t m t ion/de m on st rmut ion  e ’veni ts ) ,

Subje ’- i M at te r  I) if t i c - r o i t v ,  Gene r’ a ll c. spe ’aki nu g ,  le ’mun ’n ers would lc ’nd to be’ f tc -
cored mis teaching agents fbr easier or less conup lex subject maI ler  type ’s s u c h  m i s 1,
3, 4 , and pen ’haps S.

V 1,D,3.f Effect of Teaching Format on Choice of Teaching Agent

Table 12 shows that  teaching f’ot’mat has mm stn ’ong effect  on choice 0) 1’ t e ’mu cim immg
agent.

Gr oup I ,m ter ae’ tic nn Fo orm a t,  In fb ct , onl y -  an instructor’ mmu v be’ cbosc’n mos I t emuc imi n g  -~~~

mog ent in the group interact ion format,
S t r n p le Fc irnm a t,  The most appropriate choices fbr  temuching tige r - it mun ’e ’ be’tsc-e’en

time instructor and the learner , Response-paced programs or a dmu p lms - e p I-ogn-ams cc - i l l
usual l y be unwarranted l y expensive for the simple hbrmm m t ,

As teaching agent , an ins t ruc tor ’s ski l l  at omw-wav commun u ica t 000 u us ol ’ gr e’atest
impor ’tance in - i the simple (bn ’mat . wtuer’eas t im e learner needs ski ll s  oi ’ r e ’a ding, list en-
ing,  observing, or’ other -wise perceiving II ’ he is teaching m igen t ,

R e ’c’ r t n t n o , n  For mat, ,‘\s in the ’ simp le format , the most appropn ’immte  c’i u m o i c ’ c’s l e e r
t each i n g mo ge ’n it are between the instructor and the lear ’ner , When -i  the tc ’muching mu ge ’n l
is t ime inst ructor’ , the recitation fbrm at  fbr subject mmu tte ’r ’ tvjo c ’s 1 arid 2 l o n u u i l s  t i-ic’
section soze ’ to the ’ number  of’ students the ins t ruc to r  cmin se e’ or he ’mu r c learly mit d o n u t
t m l u ’uc ’ , This is usua ll s ’ somewhere l’rom 15 to 40, depending on the  design-i oil ’ t b-ic ’
c_ ’Imossi’oorn and other lhctors , For subject mat ter  Is’pe ’s 3-10, ti -ic ’ l i m i t a t i o n  on sect icon - i
size ’ cc - ill be determined by whichever is sm alle ’r—time number  ob ’ s tude n - i t s  whe m cmu n
se’t ’ mind hear’ the instructor or’ the ’ nunuber’  t ime ’ i ns t ruc tor ’  emil - i se e’ m um - id im em i r ,

Re,spc ni,sc-pac ’e(I I ”ornm a t ,  Here ’, the te tu ching muge ’nI presc ’nuts the ’ lii c ’t s mend co cmi -

e’epts to be lear n ed c- cr den -icinstrmite ’s the ’ sk i l l  Ito be’ n ’mumustc ’red , pre’sc’nits 51 inu ’u u h i f u r
mvc ’rt s t u d e n t  response ’ intc ’gn-at ed w i t h  the ’ ins t ruct ion ,  pe.’rcc’ive’s time ’ n ’o’spe m ns o ’ , m und

~~ c c _ c e - c  Is wi th  the ’ Inst n’uctio n o n l y  mul° te r’ t in moc ’c’o ’p h m o l t  ic  rc’spcinsc’ hm u s he ’e ’nu m mm dc ’ , ‘U i -it ’
mecst Ii ke ’ly choices mob _ c ’ mini i nstn ’uc’ton’ . t ime ’  I t ’m o n ’r oc ’r , on’ m m r ’c ’spcc nos e ’-pmic ’e’d pr oi gr tm m ,

I , t - m o n n c ’rs who are well m otivm u te ’d can be’ c’t ’rv c ’ccmno n u ’u icm ul  cimcimc ’c ’s l i - cr  le ’ach lng
- c c - n i l - — i n - i  I lw n’c’sponusc’-pmec ’c’d fb r m mi t  - As nuc ’n - it  ionc’d e ’mm r l ic ’n ’ . m m e ’ mede nuui c ’ m e h i l i t v  is n - ic - ct
I t s ,  o l O O j i ’  o o ’ ~ t u r n :  li - cr f b i  i c  (brmat mend n mm y e’s-c’n he’ mm h i  n - i d n’mmn ucc ’ i b ’ c’co u r’ so ’wmer e us riot

im m l  I c ’ pn -m ’p aru ’d ~br the ’  tcm l i  st ude ’n ts , In  huc ’t , u s u n i g  I h -ic ’ h c ’ momn e ’ r  mis pmucc ’r c ’mu rn
cc l i m o l I s  b u i l d  - -l o i i i c  s k i l l s :  it l ’n ’c ’e ’ s t he’ li o sl I c ’ m m n’ n it ’ n ’  1c m dmr ’c ’c l hms  m o l t t ’ n u l l o r m  l e e  pmmn ’l hc ’u_m-

ci I ’ , u b o l t i o ’ u i l t  r r  m m i l c ’ r c ’ s I  lu g t e pic’s mend m u l l e o s s ’ s  t i - ic ’  s l oosc ’ l c ’ m un ’nie ’m’ Ic - c  tmmk t ’  i - ins t im - i - ic ’
* i ‘ b e- u i ~~t ‘ ‘ o r  -3  u - u I l c ;u n i ’ , os’-’tiuc ’ ni l if ’ i-u t ud c’n uto-e min’e’ inu - in u um u t tmn ’c’ e m ’  m n - i sunl!i c ’ it’n - i t hy’ mi - ido l —

- I ‘. ‘ ‘ - I  I h t ’ s  I b m t c S  I m o k e ’  mic le - m o n u l m o g ’o ’ oi l ’ t i - ic ’ su l  u m mt  icmn tee  d aIl y ’ ,
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TIic ’ mm d s m o  nut  mmgc ’  ee l ’ e ms - i  m u g  mini  1 rust  ru ct or m i s t emo c ’lu ing agent in the response—paced
h i m m r n t m l  is I h t ml lie ’ e ’ me u i spe’c’d up tb - i c ’ le ’mir ’nir ’ug oil ’ st ude’rm ts whose’ mot os- at ions mi re ’
o b e ’hi c ’ i c ’n ut  and cm u n i m n u c ’ d imm h e ’ l v  spol p oimut s  mit cc -hi c_ ’im stud e’n ts arc ’ hav ing  d i h l i c u l t v ,
S-e m i i u o -  re ’sc ’mon ’c ’ h i m di c ’mu l c ’ s thumut  lose ’ c - cl ’ mini u n i s tnu clo om ’ mes pzuc ’er ibr mu sn m e l l  gn’oup oh ’

sI c m c h e ’ n o t s  ele ’c’n’ e ’mmsc ’s ti - ic ’ mm s’ e ’n t o ge ’ t o m m i e ’  n ’ c’cl uu r ’c’d coccI ’ self ~pm m ci ng 1)5’ m m s much mis 25
pc’m ’ c’e’nit ” ‘l’ imi s  is riot, hcmc v e’ve’r , to pan ’t icu l mu n ’ I y ’  c’ cmm ’m ge ni ia l  role ’ fbr  son-ic’ umus h n ’ue ’lors. mi s
t i- ic ’s ’ m ust mu d to s c ouu me ’ e ’xtc ’nit mus I t m e s k n u mm s tc ’ n ’ s mum - i d  ar-c ’ gn’c’at I m’c’st nuc ’tc ’d un - i the ’
tin n u o u n l  cml ’ -~p e m u u t a n - n c’olus i n ter - c’im m un i g - c’ It luc ’s ’ e ’ m u mu hm u vc ’ evil  ii t ime  c ’l m o ss. In todd it ion , sc’c ’-
t io n i  s i/ c ’  l iu cum- ,t be’ l imi t e d  to time ’ numl)c ’r of studc ’ni t s ti -ic ’ i l i st ruc to r  c _ m i ni so ’c’ ocr i’o e ’m ur
‘, ‘- u ’ I I  e ’r ’uc mu gh to knocs’ how ti - ic ’ gn ’cu p is ~)rd gn’c’Ssing.

It  is very ’ e ’xp eni sis ’c’ f o r  mini I r i sh  m ’uc ’tcon ’ Itc c pmece ’ i n d i v i d u a l  studc ’nts 11 mm m d i ’,  id um ul
m u ppnomu c ’b i is m-iec ’ded , it m i g h t  be bc’t t en - to tn - m u o n - i  t h e ’  ins t  r’uc_ ’to r to c_’ t im n’ ,v m ) Ut mu f u l l y
mudmupt  i ce ’ , tuto r’ i , - i l  fbr ’n - i m it  n- tot ime’r I im min tm ) Icick hi ir u u in i to ti -ic ’ con -i st rmu ine ’d st rue’tum ’c’ c-c l ’
n’ c’spc-cnisc ’-~)mie’in g , It mmikes ni-ic - crc ’ se ’mu sc ’ Ibm mini i o u s t ru c t c ) m’  to pace a group c -cl ’ shude ’ no ts
cc-il ii si mu i I mur  I c ’min ’u u i mig n- tile ’s n- mu l h e n  It hmu n pmec ’i rug on-ic ’ sI udc_ ’ru t mm h mu It i nn’. ( e ’nc ’rm cll v mut
noucost I l - i  n ’c’e’ g r u u  ci pu rigs mon -c’ use’d -

R e’spom’u se’— pmu c’c’d p 1-0gm- moms c’ munu n - i c-ct become’ i n u - i pmit  i e m ’o t w i t h  sIt udc ’n its c - cr ‘‘ li ’e ’I ’’
sI il lc ’d by’ the ’ lbrmm u t  Time’ studc ’m ’m t c m um in uot  ski p id ly ’ t h rough  the ’ prmm g r ’m un ii  but nu uu sh
I ntc ’n ’ mm e ’t sc-it im it f i - m m mi ’ uc ’ by t ’n ’mm mu ’ic’ A re ’spoinsc ’—pmu c_ ’c ’d pn - oig ’ rmo no u u ’mi r i f id ) t  ent  0 re ’lv os’c’r’—
c ’ mmr n me ’ tb - ic ’ c ’l i ’c ’c_ ’I 5 cml ’ pemor n - i - ic - ct i vmot  0cm , hoes-c’s-er , he’c’mumu sc ’  It lie ’ sI ude ’nI c’ m n  s t i l l  dmu i lv m m
t i m i s - \c t ’r i n g  on’ c - mimi meo - i sc c’ en mit rm u ndc o m u - i  un - i t  i l  he ,’ hits t i-ic’ r’ogb’ut response’.

,- i t l u j f l  i n c  Fc o , ’ r m i ci  I , I n - i  t h i s  l ’eo r mmit  time ’ I c ’m i c ’im i rug me g e ’n i l pr’ese’nts It he’ li mc’t s- munch

c’colic ’eI) ts 1cm be’ lem m o— n e d or d( ’noon,st r’motc ’s t 1w s - k I l l  to > be,’ mmc ,’-uU’re’d, pi-t ’sc ’nls- sI J n ) u b n  ibm-
c o v e r t  sI emd c ’ m - i t  ro ’sponsc’ inte ’gratc ’d w i t h  ti -ic ’ in’ ost n ’uc ’tiomu , pe ’r ’e’c’ ic ’ e’s m u n d mosse’ssc’s the ’
rm ’ sjo c e li se ’ , tund se ’Ie ’c ’l ’- l imo’  nu e ’xt i n - i s t r - u c t i o n m u l  s t e p  e m nu t ha t  hmos u s ,  Time ’ mul eosh mup p n ’ opn ’ imute ’
c l - i  c c i  c-c’s t i e r  t c’muc ’ im i mug mmgi ’ nut  mon - c’ mimi - ic - c rig t he’ I c ’ mu n - n - ic ’ m’ , m u  si m u c h  con’ , ton - id  mudmo l it i ce ’ I- c u - co g m m  on - i - i :
n -e ’sp c in ms c ’ —pmic ’c’d p 1-0gm-mo m s  mon - c ’ to - cc - c l i m i t  c’d t o I)e’ used, ‘i’he’ I e’m uc’li I u i g mug c ’n I I ic r  mmdtup l  is - c’
h i - cnn - i - i t oh  lc ’ mu rm i  i mug ’ c c - e m i t s -  mu cu st be’ mi cut above’ t he’ n’u n i — c - c l l l ie—m n i l l  t c ’m mc _ ’h ing megc ’u u t -

Ar ’gum nue ’nts f i uc - c i ri  rug t i -ic ’ e’iu oice ’ c - cl ’ It luc’ l e ’mm n’n e ’n ’ mire ’ s o m u - i i  I an  tom I hemse ’ tud c’ m m uu c ’e’d 11cr
I I-ic ’ n-e’s pc ou -i sc ’-pto c ’e ’d f ’c u n ’ mu - imut -

‘Flue ’ m m c - e ’ n’mu g e ’ i rust ruc’loc r ne’c’ds spe ’cim ul t m m m i i i  i rug ’ leo I c ’ m o c ’l e ’h li ’c ’t is’c ’h\ ’ in - i  mmmi modmept us - c’
h i mr’nu umit ,  t ’v c ’m - i  cv lm e ’ni d e ’mul i ru g cs ’ith studc ’nIts on mum - i i nud i s ’ idumm l  bmesis - Tu h cmr i n i g  rn - icon - c’ I i - i m uu
e m n e ’  st ud o ’rm t to t  mu It inru e ’ n’c’qu in-c ’s un - i  cosumul qi mmul  it  ic ’s cml r - c ’spOmi siv c ’rm c’o-cs . pe’rc ’e’pt mo m , tumid
l i mit i c ’ ru c ’c’ , m i s the ’ inn s t r ’ uc ’ t ccn ’  must  cbe’ mo l cc i i  Ii mm s t o l i d l y’ c - c l ’  sI u de ’nI pu ’m’ scinmml O h i o ’ s -  t umid
ni o ’ c ’ e is, I t n ’cc ’rm m ibl y ’  ro e - c c-cr -ic ’ c - mum - i de ’t ol t ’lI ’e’c_ ’l is’ c’ I s ’ evi l  lu n - i - ic - cr - c ’ I t b m m nu i -mix s l u cl e ’n ihs , mu n ic h l im ur-
is to n roe mr c ’  n ’ c ’m il 1st ie ’ m u cm n - i - il - c t ’ r. A gocxh I u to m r  is t i - ic ’ l ie st c ’fl ~’c’t i c e ’  I c ’moc ’hu o r ig mu g c ’ uu t  vet
d o  ‘e’ ise ’cl m i n i d  mutes’ eve ’ 1 I be ’ I h-ic ’ best chu iic -e ’ , e’spc ’cime l lv i n i  c’c mu u - sc’s t i - i t oh  mum - c’ u uu he ’i - c’nt Is-
e ’xpc ’ni s iVe ’ he ’c ’mmusc ’ ccl ’ l cccc sI uch e ’n t I cmmmd d in’  ti - ic ’ m i m m t u u  c ’ o c t  h ue ’ su im l c ’dl  n u m m t l c ’ n ’ M e ’eloe ’ mol
c’dt mc ’mut i c o n u is to gococol o ’ xmom ~iI t ’ co f ’ ti - ic ’ l m o l l c ’ m ’ .

,‘\ e i m o l o h  l e t ’  cm ’ o og r m o n i u s  n ’ c’o4 l mir ’ o’ c’mc un - s t ’sc ’m o n ’ c’ em I t  lit ’ sm inrl u ’  q t m m m l i ~y cs mun’  bc ’t tc ’n ’  I l imomi  t h e
tis e’uh l)V to le ’mor n it’r m i s m m t e ’ m i c’ b - i i n - i g  m ige ’ n i l  - ‘I ’imn s m u mm y h o e ’ j u s t i l i t ’ c i , lu , o sv c ’v o ’n ,

l m n m ’ ~ o - I d b u e l m m o n ’ I i c i mi  cml ’ lc ’ m m n ’n uc ’ n ’ s m i n e ’  u n i s u l l i c ’ i c ’ r u l l y  m m u e u t i c ’ m o l t ’ e l  mum’  o o the ’r - c c m su ’ dt ’Ii c ’ io ’ mu t
m i  m o t t i l  c u o b e ’ — mn m ’ s tu d s’ s k i l l s  to h- cc ’ t bu c ’ n r ’  e sc’ n i I c ’ m m c ’ iu i n ig  t o g e ’ n ihs ,  Rt ’c ’t i t i s c ’  l b - ic ’ t o c i t u i m l  u s e ’
j cn ’ mo g n ’ m o n r m  c - co n - i l  n o d s mm n o l  e’m onu m - c ’ e ’emn’ c l t ime ’ o l’ o ig l’ e’s s- cmi ’ h iic ’ iu st m ’ue ’l m c ml i , d tmvo h u’ c ’m o m n i n o g ,
u m - i w t m r ’ m ’t m n m t t ’ d  ski pping.  n ’mi r i c h cmnm sc-Ic -c t ico n cil ’ m i m i s n c ’ i ’ s , m i m i cml boc ’ i’ c h u c c ’ m ’ s o c c i o m o r ’ s  I m m e ’l me ’s
c- ti m - i iii’ —‘j ccc l  I c - c l  m m ni ch m i m i  in - i - i  izt ’d ,

— , °, m m m , o r ’ c l l c c ‘I ’~- b i m c m o ’ , c l  I’ r , c d m c d mm cm 0 ‘ r - r c i , ’ m  1 1 0 , 1
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l I the ’ c’ e d c u O ’ Sd ’eC’ m i i ’ c’ is pn’ e ’p t um’e ’ci h y u r u s t r - uc t m - cn -s im igh ls’  q u m m l i f i e ’ o i  ‘ , s - i l h i n u  the ’ sub jec t
m ur ’e ’mm. m o ( i mo I - c I  is - c’ h di ’ ueci ’ m iioo s - c’t ifl be’ n i c o l e ’  ( I t s  e ’ m ’ s o -  in  the ’ii’ m m m l m o p t m o h i  l u t s ’ , mo - icon - c’ n- el it u h l t ’ ,
munud nc - ion -c’ ‘‘pmmtuc ’ nu t ’’ t i - i t e m - i  m mmi mos’ c ’l ’m mgc ’  in s t r ’ u c ’ to ,cr ’ m m c d  le ’ss e ’\ i ee ’u us - ie ’c- i nc ti - ic ’ Ici ng n -un
tbum o n in s t  i ’ ii c ’b o , ’’ ’— t r’ m m ine ’d to be’ c ’ q um ul l v  c ’l b ’e’c ’h IC c’.

Vl.D ,3,g Effects of Learning Event Type on Choice of Teaching Agent

Uc ’c- micise ’ Il - ic ’ t c ’muc h i rm g m o g c ’ i u t  p l m m y s  d ih l ’c_ ’re m u t n -cole ’s in - i  time ’ d i f l ’c’ r’c’ni h hype ’s  c l ’ l e ’t e m ni n i g
c’e ’c’ n u t s , thc’se’ t yp e -s  m ohl ’c’ct tIme ’ chci ice of ’ te m eching mo g c ’ i i t  - The’ most cehs’ ious m m u s t m u m u c ’c’s
more ’ lime ’ g r o u p  di scussiomu munch c r i t i que . sc-h ie- h , bc ’cmuus e ’ hi-ic ’s ’ use’ I l-ic’ gn ’ce up intc ’n ’a c’ti on
lin’mah , n -e ’qu i n-c ’ mcmi i r is h nuc ’lc r m i s t eaching age ’nt , m i mid  hon ie ’cc ’on ’k , f i u o ’ wbi ic ’lu u - c m i l v  the ’
lc’mm rnc ’r ’ ’ m u m my ’ be It e ’muc l i inu g’ mu ge ’nt in - i t h is c ’e ’n ’sio n -i c- cl ’ \ l d J l ) lA

Aru ini stn ’uctor ’ may- be r ’equin ’ed hi - cr’  guided pm ’mmct i c e ,  n ’es-mc ’cv , check prmue ’It ce’, mend
test c’s-emits cc-here the s- tude n h ’s p e rh ( onru ’u m un uc e n uuu st  be obse ’m ’e-c ,’d tin - id judgc ’d by’ mu
t r ’m u inu c _ ’ d  pc’t-soni du r ing  t h e ’  lc ’m ir - mui ng  c_ ’c’e ’nt ,  This is - Iuo os l l ikel y ’  1cm be tn ’ue ’ in subj ect
nu im eth c ’n - ts ’pes 9 m o m - id 10 arid p c o ss ih lv -I on - 6,

‘I ’bien-e is an- i m u ht em m ’m m m t ic’c’—to r’ecom’d st cudent pc ’r lbr ’nuim in c e ’ fb r  lm it c ’ r c’s- tm 1 umot ion
(check prmictice mind Itc’st c - cm’ Ib m ’ self ~cr ’iti que dun ’ inug  guided l) r ’m l c t i c_ ’e’. Sc ’If ~cr i t i qu e ’  is
oflc ’ru a h igh l y  efk’ct is-c me ’min s of ’ ir o s t t’ u ct ion , , \ l o ’ too ms  fin ’ recording p erf o i’mmone ’c’
es-ould most l ike l y be needed in - i subjc’cIt n’o att em ’ types 9 tin - id 11) , in cs’hich the ’ proce’ss
c-c l’ p er fbrmm -incc ’ is impor t m umut  -

When mum - i ins tn -ucton is tc ’acb - i im g muge ’nt ibm mu guided I)n’ m md t ice es’e ’nit. II us pm on’I ic’ u-
l m u r l v  i rui p on ’tm m nt tha t  the section size he kept small enough fin’ h im to pro s-ide’ Ih e ’
n c’c’e’ss m m n ’v feedback to c’vc ’n’s’ s tudent ,  The’ meppr ’oprimite ’ size’ cc - ill  depc ’ncl c - cr - i ti -ic ’ Ire ’-
q uene’v w i t h  cc-li i c_ h st i n u  l i t - i n - c ’  given mo n d the mode ol ’ st ude n i I p c ’ n - fm mn ’nu umu nec ’ n- eel a I r ed,
II ’ s tu dhe ’n ls  caru m-c ’spond or’mu ll y-  c-cr’ b cs’ n - i t im ’ ug on time ’ c_ ’ hmu l kbc m m u ’ d, m mm i m ust  r ’ue’tcir c _ men
keep tabs on the prog ress oi’ mo larger numbc ’r - t han  if ’ ot h ie ’r - m c ’m or ms c - cl ’ r’c’spornsc’ mu st
be’ u s e d ,

A c-misc ’ cmon m uls c i  be’ mm ode ’ Ib m’ choosing an in stm’ue’tcmr wh e ’r o st eud h e ’ n uhs roust ohse’n’s’c’
sm~ t ’Iv I - cn ’c ’c_ ’muuti on s ce’ imihc ’ u s u l u g - spe’c’im ul re’so em r-cc’s, mis in guided l o b - tue - I cc’ , r c’s’io’ss’, check
pn’ mu c_ ’t ice . an u d test c ’se ’no ts in subjec t r u imut te r  Iv l oc ’s 7 , 9, tumid  ii 1: u t ugu ide’d pn’ mm c’ I ic -c ’ on - i
h v j m e ’ s  9 munch 1)) :  m i n d  poossibl y Imn ’e ’se ’n hmet  i e m u u /dc ’mu ucmns l  n- m i t  i u m r u  e ’s ’c’n ils o n type ’ 7 . This c _ misc ’
i s scmm c ’ ec’ hm mh sc ’c ’muke ’r ’ , imo wc’ve’r , hm ’e ’touse ’ mm n - i - ic - cm - i  i t e o r  c ’m o ru em l ie ’n i  supe ’rs’ise a l m m ngc ’r
s - c c ’1 icono t h a n - i  c - mimi t ori ir ’m stn’ tmc ’ tc o r -  t i c - f  i t u g ’ m i s te ’moc ’hi n g me g c ’nut l e e r  but ’ e’m mn he’ sb - imun ’e’d mu m ong
— c c l  m cm i s- .

,\r  i m u s t r u c - l c m n - might  be li ovecr - c ’d lbr ’ e’c m n u d u c - i i m - i g pm ’ e ’ sc ’ nu l m o t i m m n - i  d e ’ m u c m m u s t n ’ m u t i c o m - i
e’c’c ’l it s in semhjc’e- l nn - imut t c’n ’ lc ’ joc’s 7 , 9 , m u nich i t )  hc’e’ m mus c ’  he ’ cs’i l l  ho ’ u-ic ’c ’dc ’d m is m m s m u h l ’ l v

nucon u i hum n ’  oc r hi - cm’ u t h c ’ r’ l’ c - ,o sedns  in to guicic ’d pn ’tm c ’ l ic ’t ’ sc ’ssieo nu i mu unm i c ’ ( h i tm t c ’ l v  f ’o l l ocvi n ug l imo ’
de ’n ic o nus l n - tot i o - c n - I I mu ighc se’e’rr u mu -io st c’ u m us-o ’ni ic ’mit tem bites -c ’ tb - ic ’  s - t in - i re ’  i n ist  rue ’ton - do t i - ic ’
d e ’mu - ionu st m m m l  ion , iu u t  I limit us u - ic - cl  m i l c s m o v s  t i - ic ’  In most  c’c ’ u m uucon i ’u i e ’ m ol tuppm’o o m m c ’ im . p m e m l  ic ’ul m un’l
i l l  h ut ’  spc ’c’i mo l n ’c ’so cmn ’c’c’s mon ’ o ’ mu s - l i e e t ’ h  o- i io h i p ls ’ , l u  I l imi t  c c c l i i  - it l i i t o V  ho’ he ’tt t ’n ’ to n’ t ’c ’ c m r ’ cb

-, Ui ’~ 1 i o o i , ~i ’ r i o - l I l t  , u i i , o~ o t i c e ’  i r  0 1 - r o t c -  w o o o m b c i  ( o r -  r u ~ o’( ’mil l o t  c i ’ ,  i O oc ( i oir ii o ’uc ’r’L , o —— i 1 ’, ii r O u o ’ r r i -  o l d
c o l o r  l o t ’  , u i ) , i f i t i c o ’  ( l i e  O N _ c t —  l e e  — u u o i ( o — t i i — — u o ( i o r  iu o ( i o - e u o  i — c -  o m m o i tboO - 0 1 ) 0 - u t  0 0 0 i r k  “ b o d e -  ‘l Ice- u ‘ o o o ’ e , u r r i ~ i ’ i o u o ( o i Icc ’

r i o - c  i — c - r i  t o o  I, 0 - 0 (0 . 0  ‘ o u r  r i o ) o r 0  , i - - i ~ t O i r u i o ’ 0 u i  o ’ r o o m o b d l e ’ I m o c m r  l i r e - a c i d  i o o o b i c i c b u i l o i  ~i o m e I e ’ o c l , nl iu ~ t oe t h o r  , u ” ~ u o r  ccc  t b e ~c b
I c e -  , o — — i c i c m u d c ’ m m i —  , o m c o l o u r , -  ( O i  o ’ o r r i r — o’  ( i i —  ce’ c o m i b e l  t r i o - ot t i i i ; c i  I i , o r r I ~o , i r r - , i _ b u d  ir’ — , , c m o o i  u o o u ~ _ o l o l c

l i i ’  f r - r i — -— c~ o , i m l e i  b ,  m m , ’ , - c i c ’ o i  , c b l i ’ r  u ’ l , c ,~ ( o n c e ’ - S e n , O u r ’  —b i b - I t ’  ~~, o o i b c i  0 0 0 i l r , 0 0 0 I \  I O u - i i i o ’ ~ o-
o c , o b c  i i  ( i i -  bc , c i o l c n , o r o ’  m ccl icc-c- re ie o o iu o’ , i r i ( o e m ’  n - r u _ d o  , r — — d , , 0 0 t e t  c o o — t i  0 0  c e l l o , ) c o o — i  ci ii r o ’ i o i  icr- ,,- moc oti mi b o o ’

r i o  n - c - i - u  c o m e  b io~ I Ic ‘ i - i n — i  c c l 1 i i  ‘ l i i  i t ’ ( m c ’  n nr or , i t  o r  I -  i i i  t o ’  t o  ‘r  - ‘ i i  , c l i  m i m i  S i i i ,  c c  o r  ru  I o m , I ,  - t i i  c - - ,, ’ o , 1 i  i i  r i ’ -

i s -  r m , ’ c — o l c ’ o i  i i i ’ )  i i  ~o i ’ , c ( u ’  ( o u r i -  m m u i u — b  o n -  ,c i i u l b ~ e 0 oo,ulu i co-o ( n t — t o  i i  t o o
r i o - ! ’ ’ r ’ m u c i r i o - i (  I c i e r

— — -  -~~~~~~~~~~~~~~~~~~ -~~~-‘ b ’ - ’  ~~~~~ ‘ __,
~
J __
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ti - ic ’ d e ’nmu o o n s t n ’ m ot c m i  see t i - ic ’  i’ e ’ seec ul ’ c ’ c ’s cc ’ cm cule h be’ m os’mm i l mmb l e ’  l ion -  s tude ’m - i t  use- , Ro ’e ’om n ’c lc ’oi
d e ’n i c crus t  I t o h  i co n s  c - mum - i l)e ’ Imou g l i t  bm s’ m m d i m u l m l i s ’ o’ eon - r ’esp cmr us c ’—p mic c ’ei pm - e ign - m u m fl s  cii’ cs h ut ’
l e ’ mun ’n oc ’ m ’ l i i  nu se ’l II

Amu ei t b - ic ’n’ pcm i n ’oI li o c’ co m ’ u t u g  n ’ e’c’e on’c ie ’ci e l c ’ n n m c m u s - l  n - mit  ic nm s is I b - i t o l  it is s o cnue ’ t i r m c’s h m mn’cI f u r’
mmunus’  s tuc io ’ni ts  too oubsc ’n -c ’t ’ mm che ’ m u ueo n u s t  n - tot  m c c r g i e  c m i  in l i e n ’ sc m nu . i - cmou ’ t i c ’u l mum ’ ly  of ’ sm nu mm l l  om ’
p m u u ’ l i m o l l y  imiddc ’r ’u mooc’ c’n no c ’ni t s  mom - c’ i n’ o s ’c u lc ’ c’e i , u n u l c ’ s s -  sç o e ’cim il m o u u l s  mere ’  p n’ cms ’n d o ’ c h .  ‘i’im is  us
l e s s -  h ikc ’ lv  to be’ mm pn ’coh l c ’ mo h i m’ c ’l m u ssn ’cmoc n c s k i l l s  I h t o n  it it-’ l i - cr’ s k i l l s  Us - m ug slco ’c ’ u m u l
r’ e ’scu c un ’ o,’c’s. b oo t it c- mimi s t i l l  m o r o s e ’  ‘l’ v p i n u g  is mu g’ecec ch u ’ xmon n; i l e ’  cu t  such mm s k u l l  m u  h o c

0 
c’lt u ssr ’ot m n u u ,  I I ’  m u n u  i r u s t r ’u c ’Icc r  g i v e ’ s ti - ic ’  o i o ’ nu ie im sl u - m m t i m m m i ,  t ime ’r ’c’hioi’o ’ , ti - ic ’ m - i un uub c ’ n -  cml ’  sl u—
de ’mit s si im c- c c _ t o n i  be’ in - i  I lie ’ sc’e’l ic - cm - i  miu tm y ’  be t ’  qu i te ’  l iu ’ mii t e ’d ,

l , e ’ mo m n c’r’s tone ’  P tor ’h i c ’ to l t o r l y  co cci c ’iu emie ’c ’s m is  l c ’mucb u inig  m m g e ’n t s  for  guidc ’d prmmc ’ l ice ’ m u
s u b j e c t  m uu mot l e ’ n’  1s’ l oe ’ s 1 munic i  4 , A ru  ir i sh rue - Ic - cr  mmi s ’ be’ bo n ed by’ im mu s ’ung to - c gis ’c’ ch r m l  I
stir - i - i c _ oIl, timid his e ’mo lmm o c’its’ (icr- ~o l’ eec ’o ’ s s im mg m no lor ’ rnmo t i oc u  c _ te l l  be’ os’e’r’le mode’d , ,‘\s nuo r o i l c u ’
lie ’ c _ m i mi  spot-chec k ti - ic ’  cc- c - cm - k c - cl ’  l mum ’ g o ’  n - i u mn - ib c ’r ’ s  ol ’st udc ’nt s d u r i n g  limo ’ — i e ’ ss ice nu 1i n i i m u k e ’
sure ’ t i - i t o h  I lie ’s’ m o r e ’  pn ’ cmpe ’n l y c’imc’c’k inug t h e ’in ’ own - i pr-ogress.

Rc’spcmn sc ’ —pm i e ’c’ d eon ’ modmm pt is - c’ pn -cign - mm ins mere ’  mm Iso gcmod ch ioice’s lion -  go idc’d p u - mo e - I ic -c ’

in - i  sem i )jt ’c ’t Iii t i t l e ’  n ’ I S I-ce ’s 3 m i i i  ci 5, ‘l’l c’ n’c’q coin - c ’ mi - ic ’ rd lb n ’ mm c c ’  n h  m c’s I- coo l - i  Sd’ hue’ I I- cS ni - ic et is’ m u l e ’
t b c ’  “I cuti c ’ n u h, tm mu oi l b t ’  o t ’ e e g i ’ m i l - i u  device ’ n’c’hoc’vc ’s lime ’ i rus l n u c ’t on’  oh ’ t e ’d i eous c’l uec o’ o ’s ,

‘I ’m ’ l e ’ m o r ’ m u c ’ r  is - ; on ’ eoi u : oh l y l i m e ’  hc’st st ’I c ’c ’h c c n i  for’ u n g r mid e ’d pr’t u c ’Iicc ’ inn suhjc ’c ’t m u m m l l e ’ m ’
I s  b c c ’~ :1 1  l u n ’ c m u u e l u t; m o n - i d  5, I m o c l l i  imo’c’muusc’ t h i s  pen ’nuui l s m uu moxin n uu uu h l e ’ x i h i l i t  in - i  t i - ic ’ lost ’
cc l  m ust  n ’to c-l iee n u , o I i’ e’ s - coIOl ’t ’c’s- tonic ] bc’c’tmus e’ ti -ic ’ im u t c’ nu l cc l ’ cu n ’u g c_ u idc ’d pr ’muc ’t ic ’c’ is 1mm dt’s ’t ’Im o1i

sk nll- ’ eel onu c i t ’ I cc ’ o m i t - n u t  pe ’ n’ l i cn ’ r n i m o l u c ’ e ’  moo - id  s tuds’ ,
‘l’!ie ‘ lo ‘m ci - rio-i’  o— t o r i  e ‘‘~ pc ‘c -ia l iv  mc pf)I ’OJ )i ’i m o l t ’  ch eoic ’c ’ t i m r’ It e ’m ic - I - i i ri g ’ mugc ’n I I on’ cu 0 d c c i

I o n ’m o e -I c c -  t i mid  c u n i g c o i m i o ’ o h  I mn ’ m o c ’I ic ’c’ i n i  s c _ uh j e’c ’l m n m u l t c ’ n ’  ty pe’  5 , In  g’ uidc ’d pu - mo e -I icc ’ , he ’ cmi
e’im e ’e ’k lu o s -  s \dd b’ k  — t o l d  i -cc’ sle ’p m u g m o i n i s t  m u nuu m c l c ’ l  c-cl ’ sc’ imm il  it slumo eml d he’, P i c tu re ’s  c - cm - mm t l c ’n ’
nu i t ’ c h i m i ,  nmu cme ’kups . c c l ’ toe - h u m u l  c’o~t m i pnn u c ’ m - i I  dm011 dc ’pm c ’ t I l - ic ’  r -c ’su lhs c o t ’ c’m oc’ im st o ’I o in - i  I - c c ’ n ’l ’ccn ’ —
n lu m une ’c’ , ~l uo s - h  I n - m u ma c’s mole ’  st n- co n g l v  ri - ic - ct is ’m olc ’ d l eo nuummstc ’ n ’  I lie ’ ski I Is sc -it Ii e c -h i c ’l- i su b j e c t

0 
mm m t t e ’ r ’  t s’po ’s S i l l  m i m e  t y p i c _ m i l l s ’  c’ e m mue ’e ’ u ’ne’ ch , ‘Flue ’ shuchc ’n i t  e c0 c ’Iu hmus be ’e ’nu i t c h i n g  Ito ge -b

his  l umomucis  con - i  tb - ic ’  c ’ q uip mui c ’n - i t  I l - mo n - i - i  t i - ic ’ b egin - inn u g c ml ’ I l - ic ’  c _ c o u r s e ’  mun i c h  hmu s m i m i I i ’ m mm’ eel ’
t u l i pe ’ t ml ’ i l i c  sb t op i c h  li e ’c ’ mo c use ’  m m h ’ mucmede ’ n uuic’ dc ’h ic ’ie ’nc ’ m c ’ s, It is midv ismo l i l e ’  leo  o ’mop i t m m l i z c ’  mom - i
s u c h  mm - ic - ct  m s - mit  ico n tcm t i - ic ’  gn ’e’t otc ’sIt c ’xt e ’uit possib le ’ ,

I n c’ime ’c’k pr ’ mm e ’h ic-c ’ t i n - id  l o s t  eve ’n it s , t h e  te ’toe ’ i m o b i c  mug c ’ nu t  is l b - ic ’ g t e  0 - u ’  cml ’ c h I c - t i  m u o n s
c ml’ t ho ’ ( h i l’ c’e’I eo r’ c- cl ’ pe ’ n ’ f i m n ’ u i - im i muc ’e’ . Html 1m g  s l u c hc ’nut  p t ’ n ’h imn ’mn momuc ’c ’  mor al ~m n’ e m c ’ i o i u u i g  h i ’ t ’ dbm m c ’k
tm - c tb - ic ’ shuc i c ’m il .  I ~oe iiog ’li i l l ’  pr -m u t I n y  i r n pc m n’ h m un ue ’ c’ i n i  mmss em e’omml i e on i  cc ’m ll c - c m - o i l s -  i d

’ t i - i t ’ s - c ’
ts’pe’s , is dc - cm - ic ’ m uhI e ’ m’  the ’ f io c ’t

~\s in ungumde ’d pn ’m ue’t ie ’c ’ , t i - ic ’ l c ’ m o n ’ nue ’ u ’  os pr’ ec l i m o i i l ,e l b - i c ’  I cc ’ s - I  e’h i m e i u ,’e ’ l ion’  m e ’ : i c ’ l u i n o g
mugc ’mn l li - cm’ e’he’e’k pr - t i c _ l ice ’  mmmud tc ’sl e ’s- c ’nuts l ion -  suh pc ’c ’t n i u m n l t e ’ r  I s  pc ’s- I I h i n ’ e e c u g h  Ic  m i n i m 1
-5 . i~u ’nu i t ’n uu bi o ’n - I h tml  e’c ’ e ’ o i t h imug’ l - i  s chu mo o m l pc ih i c ’y m u mm y n ’ d ’e l l m m u ’  m o n o  lo s - I  r’c o e ’ I o o n’ I c e  s - i u ( nd’ t ’ c Is-e-

t c - s-h lu ’ m m n ’ m o i n i g  c’s’ c ’ m m h s , c m n u l v  if ’ I - ic ’ l ’u n’n u is h u c ’ s  h u e  I c ’ s-I 0 1 0 1 0 0 1  I u i t i i —  m i l i d i  q u o ’ ” t m  0 0 0 1 - i s- o l in - ec u  I c
too  c’mu e ’h st n ( i c ’ l i l  I t-i he ’ ti - ic ’ te ’ m m c ’I u i n o g  mmgc ’ n i l  , II ’ t l i e ’  c’s- c-lit I’e’ e l m m i l’ c’s Il - ic’ Io ’mon ’mi e’ r lee ne-mo d

mouieh n ’ e- s~u o e n i c l  i u id o ’p u ’ n i c h e n i t l v  Icc  5% ’l ’ i t l t ’ l i  lc ’st m u m o l c ’ n ’ i m c l ” - l o u d e r’ “ i 0 ~ O e ’l ’e i’ — i e e t u  e c l ’ m o m i  i n i ’~I l’U c ’-

t o u r ’ , l b - i c ’  u n i sl r ’ u u c ’ le cm ’ is - mm n u m o m i i t c e r ’ , m u c o l  mo l c - m o c ’ l u u o o g  m i ,g c ’ m - i l  - l n u s h e ’ m m c l ,  t I - i t ’  l c ’ m m n ’ l i c - n ’ is - I cc ’

t c ’ mme ’ imu n g  m i c e - t u b ,  Th is is I I - ic ’  mems l c ’ m m l n o l l i e d n i  Is’ imsc ’ mi  110 000 1 0’ l i o n ’ c hec k Om ’ ; o c ’b d c c ’  m o l O o l  I c - s - I

c’c’c ’nit s l o o t ’  sco hi p ’e’ l n u u m m t l t ’ n ’  I s  l e e ’ s- I t h u n ’ e u m o g h i  ii m o l m d i  is- ,‘ o l s o e I n ’ e ’ d l i o c ’ n u b  I s  u s - c d l o o n ’ siulO b c ’ u ’t

lli m m I l e ’ n ’  ts ’po ’ ~ , mu cc b l o c - lu I h u c ’ si m o o l o ’ n u l  us - s itm i i i o l s’ c hi n’ e’e ’lu’ cl I c e  i dn’ o o c l ooe ’c ’ l b - i t ’  ; 0 ( o j O b

F m r - emold mc - l  m imi us I100igo’dl c c l i  h ue’ l c m u ’ — u s- o c t  u ts o i u mmi h i n v

n e c -  c h e c k l i n ’ mmc ’ t  i c e ’  m o r a l  l o s - i  m ’ s ’ o ’ m u l s  t o  c m i l ’ , c  os s- mu b l o c ’  s i b t i l e i c ’ n t  l’ e ’ c ’ ui o f

h i m n ’ n m c m m l  - 511 ) 1) 1 -5 d c  ce- s h o d  d ccc  O u l o ’ m e  -s~eo c l o s e - c e d  c m ’  m m m i m o ~ l i c e ’  ~~~~ 0 , 0  i i ”  t i ”  c ’ l m o e u u ’ e - s -  ( r o t
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these’ c ’vents, If ’ such des-ices are m’eadi l y avail m uble ’ . ho wc’s’e’u’ . c-c r w o l l  be’ use’d in - i most
oh ’ the ’ course , p lm enner ’s  nul m iy sc- min t  t he n  tc - c pre’sc’nu t test cbue ’sl io ir c s mum - id ru ’c-ccr -d men - id
pen ’hap s sc_ - c one ’ s tudent  r’c’ponses. Such use’ is pmun’t i cu l me n’I  che ’su m ’m mb h c ’ f u r  cc in np ute ’r
managed imist n ’uct ion or’ ot her’ special mipp l ic _ ou t  ic - cm - is c-cl ’ c- comm - i p u l e ’r -mmd ni’ iu ruu ste ’r ’c ’d mum - id
compute ’n ’-scored tests , ’’ This elen ’ment n mu y be’ medde ’d tcm coo m’sc’ dc ’sogni met l mm l c ’ r pi ’umesc ’s
of ’ the decision pn’oce’ss—i.e., at V li I , 1\ u Adjus lim g ti-ic’ Assignume’nil of ’ Si e ’cim u l He’-
sources) or at V1I i.I ( Chang i n g  the As signn iwn -it of ’ Rc’scmurc’e ’s

- 

- V 1,D.3.h Summary on Choice of Teaching Agent

‘Fhe foregoing discus sion-i is su m n n mur ize ’d  li - cr the ’ r ’e ’ m m de ’ r ’s c’cc n u c ’ c ’ nu ue ’ n c ’o’

I ,ms (r c ic -t ors a, ’e fcc m ’cored lc ’hc ’rm:

• Provision ol ’high qumi l i t s ’  coun -sesc ’min ’c ’ is rim - cl just  ih i e ’d 0 t i - ic ’ s t u d e n t  lo mud is too
low; the ce-curse is giver -i too i n f ’r’e quc ’n t lvo .

• Coue’se con - item - it is f r equen t l y  sign u i f i c t in ’i t l  re’s-isc’d men - id mini  :edm u pt i v c ’  pr ’og rmen n
is not a f’easible choice,

• The aven’age instructor is a high qumu l i t s ’  tem ec’ he’r; b-ic ’ cmun c’c om m i uu n oc ’me le

ehi ’ect ivel y amid is pa t i e n t  timid responsisn e tem s tudem - i l  r c’e’ds-.
• Feedback on student perfb mmm mnce r iust  be’ given - i  bs’ m m inst  rue - tm - cr  u gum cl c ’d

practice mind n ’eview events in subject m u - it uttc ’n ’ types 7 , 9. 10, mu n d pemss ui i l v  4 ,
6u ,

• Students must be closely supervise ’d h~ mm l ’uhl-llc ’dged i n s t ructe d ’ bin- sm u f i ’ tv
reasons (guided practice. r ’evic’w , check practice timid tc ’st c ’ vo ’ n u l s  on subject
matter types 7 , 9, and possibl y 10; uniguided pn - mechicc’ c’ve’u’m ts  ni subj ect
niattc ’r tvpc ’ 9 mon - id possibl y 10; possibl y pn ’c ’sc ’mutatior m / dc ’nu uci misb rm o ’ mue n i c ’Vd’nls

in subject matter type 7u ,

• The subject matter is di f f i cu l t  or comp lex and the ’ st udc ’n uts  mire ’ bc ’Ioiw mo v e ’n-
muge ,

• The simp le or reci ta t iomo l’or mi - imu l is used mmnd the stude ’nts  mum - c’ bc ’leow t u v c ’rme gt ’ .

Lc ’io ,’tot ’t ’,s, l’( ’Sp d i l i , °tc’ -J) (i ( ’( ’c! progr-d l tinS , co t ’ (1 ( 1( 1 1) 0 I’d’ jiu’ cogru lid s mir e / ‘ci I ‘cored do / i t ’ l l :

• [11gb qumu l i t v  coursewmir e ’ is m m c m l i  labl e ’ on’ i ts  p re ’p m im ’ mmt ion c mm n i he’ push h e’d
economicall y—e.g., by Imurge clmuss size ’ ,

• It would be’ d i f f icu l t  Ibm ’ studc ’n ’u ts to - c m-cbs c ’r c ’c’ mu de ’n’m uc nust rmu l ion done’ in - i ~ot ’r ~~~
(pm’ c ’sem ’et at i m mm i /de m onstrm ml ion events in subjc ’c_- t ruu ahtc ’r ’ lv çot ’ s  -1-11 ) 0 ,

• The instructor  would be’coniue’ bo rc’d c c -o h m im muvi  rig 1cm tc ’m oc’h n’ cout on - i t ’  oc r rt ’pt ’h
tive sk i l  Is (guided pract ice’ o ’ c’e ’nuts i n sub j ect m m m t l u ’ r  I vpe’s :t , 1, m i n d ic ocssibl y
7-1 0o ,

• Specimm I rc ’soum i’e’c’s t l imit men ’e ’ nuee ’dc ’d t i c Ic ’mo e’ h s k i l l s  mon _ c’ mu shccn ’t su p~oI y
p u’es e ’n tmu t ic mn /d e ’m o u - i st  n ’ mo l b u n  c ’ s e ’ r i l s  m i  suhjc ’e ’t m m o l t e ’ n ’  15 100 ’s 7 - 1 ( 1 0 ,

Le’co rrn c ’r s cure ’ ~u t ’ccr c ’cI cin Ch’ ,‘t ’ s joc , miso ’ - jmdmc ’o’tmI c o n ’ co c lc m jot i d _ c ’ j urc og ‘ un Ills li / It’ l l

• Th c’~’ mI n t ’  mu c m m d e nii ic’o e l l s’  r n m m t u n ’ c’ , w o ’ I l — r n c n t  smi l ed ,  m m mic l  hmiv t ’  n u - i m m st c ’ n’ u’d I I - ic ’
basic’ skil Is of ’ n’ c ’m m d i n - i g mi n d i s - I c  ‘ l i i

• (‘hc ’ck pn ’m mc t icc ’ mo l u ( l  I ‘sI o ’s ’ e ’ n i l s  m o m _ c ’ gis’ e ’ nm ni subjec t I l i t u h l d ’ l ’  tvjm .’s I- l i mum - ic ]
14 ,

( n o o n c lm - I e 7 i ,  b, ,- c oc ’ mu ‘0 e l  ~( ‘ c : ’ ’ i l ’

-~ -- - - - ~-~~~~~- - - ~~~~ - —  ‘—~~~~~~~~~~~
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• An obje’ctis-e’ of ’ the ’ inu stn ’u c t i on is to de’ve’lop stud y ski l ls  I homework ; un-
guided pm’mo c_ ’t ic_ c ’ in subject mat t er  types 34i. .‘3. and possibl y 7, 9, 10;
pn’ e ’sc ’n t t o l  u c o m o  dem im mistr a t io ni , guided prmuctic c ’ in subject matter type ’ $1,

• The’ subje’e’t mat tc’z’ is lb iz ’l y c’mosy or simple,

Re ’sji ec nst ’-pc oc -e ’c ! c -cr cz ( !(nj ) (m on t ~ jd r ogt ’unms ui’e ’ J o  d ’cfl’ edI 0i ’ / m Cl o :

• Stud e ’n its men -c m ucm o d ermuic all y deficie n t c-cr’ poor ’Iy motivated ,
• Instructors mon -c ’ ineI1~’ctive o” imp m ot i en t .
• Instructors ar’e nuore expensive than - i  the al term ’m mu t ive  ham’dware and cour-

sewan’e,

• Detailed inm lbr m at io n  on student response ’s dur ing  ins t ruc t ion  wi l l  be use’d
Ito tailor’ in istn ’uction to indiv idual  student needs )adapt ive progm ’arns ( ,

• • Course content is n’evised fr equem ’mt ls - arid adaptive progm an -is are readil y
mu cab I muble ,

1

- ,
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VII .  DEFINE TEST DETAILS vu

Test del mum Is c- mon - i  not be del i n ’oe’d un i t  ml t ime  no un - i - i  her’ au- id Its’ pc’s of ’ lc ’mo rn - i 11mg even I s
m om- ~--ii g t - i t - o l  Iu Ie ’ m m c ’h each c_ objective ’ have he’en c ’stmeb lishc ’d becmeuse these m uhl ’ect the
ii kc’l i hood hmet St ude’nut s cc - ill Ib i I a I e’sl on t hm m t object ice ,  51 mm n c _ c  ove r, It he’ se’quence’ of ’
lc ’m in ’n ing C’s- c-I l ls  d ictmut e ’s It he’ p o - c I nt  to cc-hu ich s tuden ts  in cist go back when the y have
to) n’epe’a It e mun’ h ien’  l ) murts  of ’ the ’ course because of ’ poon test pen ’fbr ’man ce. This section
desc ribes the  decisions thmut lblloss’ the de f in i t ion  of ’ the sequence oI’ Iem orning events
fb r  each student ,  Figure 9 sh ccc v s the n -elati on - i of ’ ste’ps described in this section to the
oc’en ’aIl decision process ,

: o ’ ~Le o0oE OR ~ i . : t : , :  ~ , 0 ’ ,

: - t SLO 13 O ST ‘‘n ’,’ p-i - ’’ -

C u o c t i : - -  m i t t :  - -

mct , s l cL  ‘[c _ L o t ’ , - 20L i i

m o - i l: ‘i ’:  i -js~ o ,
SP E L I O  “RI ‘000 ’ ’ , 00 0 i L  CCI , /

FtC 0 ,C H ,T - ‘,‘, iii i’ -

FOR [ C c _ O n  [ST 1, 0

sp e c o - i e  , ,o( ‘ L -  ‘ I c _ A c _ L i  - 1 

1,0 - ~ i t - n  0 , S O1 ’ t ~’ . i  -

20 ‘ t O  CL oc “,

Fig ¶-4—Re’ l mul m cm n of ’ decisions describe’d i n Sec, VII
to overall decision process

FAILURES V I I , , S

I f ’p h m o n ne’r ’s c’xpc’c’t s cem u ic ’  s-I e m dm ’ no t o-c l e o  is’ c - l o n i i j n i m o l c ’ e i  I ’m- co rn hh t ’  o ’ee con ’ se’, tht ’y - cc - i l l  nio ’c ’d
to i d e n t I f y  l e ’s l s  ml cc’ iil e ’h such  I im i l u ru ’ s  n i u m o s  oo c ’c’un’ . Ih ’di s ’u ’ m ’s i h i c ’m i t i o m m u  b mo s ht ’t ’n cl i cm s o ’n ,
i - c lm mn nu ( ’r s mmmv tm lsei s-b m e ’e’ib .c h e m c ~’ i m o i l o j r ’c’s mon - c’ d ms t r i hm ic l u ’ d  to ni u eon g slum de ’mit c ’ m o l c ’ g o d l ’ie’ s

0 , )

~~~~ ~L&t~c~NoT fIL~°~%~ D

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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V 1I,A. 1 Proportion of Failures for Each Student Category

I’ n’ obtm blv mm dif l i ’u ’e ’nit  n- mi te ’ of ’ I u u i l u n ’ c’ should be’ spe ’c ’ifie ’c l li - cm - d i l l i ’ m ’e ’ m it  s t u c l t ’ m u t
cmete’gorie’s. For c’xtunmc pIe ’, m ’mu ost of ’ t h ie ’ h u u i  lure ’s n - im i s ’ 0 cc _ u r in - i tb - ic ’ Inic c - c’r mi i mi  l i t  no c - to t  e’~ c

m’ic’s c f ’ stud c ’nuts: s tudc ’nut s  sc - ith h ’migh c ’r ’ m o b i l i t y -  m u tes’ Iuu i l  cmm’ i ly ’ t h n - o iu g im l m oc ’k c - cl ’ n u c o t i s m o -
t ion ,  Ilocc’e ’s-e ’r-, men - i  d)bje ’c_ ’ti s’ c’ oi l’ dic ’ c ’n’sil ic ’me ti c in c’ci u I( l i)e’ to - c c ’qut i l i ’ze ti - ic ’  h m m i l u u ’ e~ n- m i n t ’
m o n u c m n g  stcodc ’mi l c’mote ’gor’ic ’s, i n cc ’imie ’ h i c_ misc ’ I l- i c ’ smen u c ’ pe ’n ’c ’c ’nul mugc ’ ol ’sl ud o ’mu ts  cc’omu ld  I t o  u I
in - i  emuch cmulegon ’s’ ,

VI I ,A .2  Designate Failable Tests

Plmun n c’n ’s lutes’ dc ’sigmumute ’ mmliv c - cm’ mul l  t ests  ‘ c u r  nem ni e ’ I mos - f u e l  lm obl e ’ , The’ H I. - 

~ mil loc’mmle ’s-
luuul un ’e s equal lv amon g h u u i l m i i c l e ’  l e s t  s Ibr’ emue’ h c-mmtc ’gor ’s’ oh ’ st udc ’n its  1 mm prcid u c’c’ l b - ic ’
dc ’sig nm mute ’d os’en’mm l I el in - i i n omet ion rmot c ’ , ‘l ’ o’st s siu m u ld root i-ic ’ de ’signmete ’d m i s peci  n - i t s  oil ’
Iiuil ur ’e ’ if ’  t i -ic ’ n’u mmter ’ imm l mm te ’sl cci II c’ce s’o ’r i s - c-e’ r -v e ’musy ’ con immus be ’e’ni c’c- cs’ c’n ’e’d I I i o u r c c u g b i  lv
in to s ’muric ’ t y’ c mf ’ le ’m en ’ni no g c_ ’ve ’nuts , mum - id  m u l l  stude ’nits n i - imov pmoss t hue ’ l e s t  -

C leanl y ’  It he ’ s000ue ’r sIt udc ’n ut s cc-i-icc scm II  u l t  i n - imcte ’ ly -  fb i  I c - men - i be’ sc’r e’t ’n e’d c - cut , t i - ic ’
n-ic -cr - c ’ instn ’uct l onmul n’e’sciu n-cc’s cmuuu be’ smms ’ c’d , sc-c Iu ui  Imoble ’ le’sIs- sho c_ old mop p c ’tmr e ’tm r l v  i no
the coun ’se’, but enu ough of ’ the ’ subje ’c_ ’t mmm tle ’m’ must limos - c ’ be’c’n c _- o uc’ c ’n’ c’c I 1cm pn ’ci s’idt ’ to
f i rn  bmusis fbr ’ a dec_ ’ision sou t ha t  pot e ’mit imil Is - good stude ’m u ts  cc ’il I macI ho ’ c ’ l i nu in - im i l c ’ d

O Probabl y ’ the fin ’sl poi n t of ’ e lm n i inm e t o c wu  should occur mi t Ic ’mos t sc’s-e ’m’ m ul cc- c’c’ks mu hl t ’ r  t ime ’
cour’sc’ b’m m i s  be’e’n under  svm os -

VILB RECYCLES

Students  who do sen’s poorl y or a test but do riot I lu i l  it num i y- be’ n ’e ’cp ui n ’c ’d too re j - c c ’tm l
son- i- ic ’ of ’ the ’ n-i’uom tc ’ n’ im el  the ’ Itc ’st coms’c’r s, Sin-icc ’ dc ’tm u i l s  c - cl ’ n’c’cvc’ l in g  dc’pc ’nd som h e muvi l y ’  c m i
tho ’ dc ’tm u i l s  of ’ cc)ursc ’ s t ruc ture ’ , it may of lc ’nu be’ mids ’ i smu h le to n u m m k c ’  mcisl cml ’ t hc’sc’
de’c_ ’osicrn s cv ii i Ic’ sc’o ork i ng tot the ’ tc ’rnu i mum - i l ,

V I I , B , 1  Designate the Per cent of Students Recycling from Each Test

‘rme’ percentage oh ’ pmmssi mu g 51 ude ’nh s It hat cc’ i l l  be’ re ’cy ’cle ’cl mm hl c ’ n’  t m e k  m n u ~ c’m ue ’im test
c’ munm be’ tony m u unu h c’ r bc’twc’e’n-i i tem - id  m i d  ud I ng u 0 mum - id 11) 1 ) , 1, 1 ke ’ h ub  ho re’ p cmi n u t s . I he ’so’
no un - i - i im ( ’r s she-cu Id re ’fle ’ct the ’ dl ft ic_ ’u I ty  oil ’ t i - ic ’ su hj c ’e’t nu umet I e’r the’ t~’sI m,’ e c c ’ c ’ n’s, t i m t ’

iuom rou gi ne’ss cc’ith wh ic’h the’ subj e ’c’ t m m ml I c’r is tmuugh t  , mi n d li - ic ’  oil - cl l i t  ic’s cml ’ t i - ic ’
st udc ’nts wi - ic - c t m u k o ’  I t  -

S ’II ,B ,2 Specify Recycle Point

I’ \ V h i o ’h ie ’ c ’ c ’ n ’ t i - ic ’  pere ’c ’ntmegc ’ oI’ st u d c ’n i ts  l iumot  cc - i l l  u’c’e ’y’ e’ lc ’ I ’u’ o dm mm t m m mn’l  i e ’ m o l m m n ’  lu ’st us
g n ’ e ’ m o l e ’ r  h i u m o m ’ u I ) , the ’ mu m m t e ’ n ’ i m u l  t i- ic ’s’ n- e ’ç - c c ’mot n u u mst  lie d e ’ s n g n u m m t c d ,  ‘I ’ b u s  e’ i i o m ic ’t ’ hiimu gc’s mm mi
s e ’ s ’o ’rt ml c ’ om nus u c l c ’ rm o t  ic - cr - i s :  the ’ c ’ccv c’ I’ m m ~~’ c- cl ’ h it’ te st , m i c l n u - i m n u o s l  rmo l v t ’  m ’ c ’ o b unr em e m - i ts , to nic ]
d t ’ t m m l l s  cm f ’ h } ue ’ sI n ’ue ’l con - c ’ u I  t hc ’ pn- e ’ c_ ’m ’( Il ni g m ist r’coc ’l i conc  1m m 1 m ’ uu t ’ m’ m o l , I h o ’ n’e l mc ’ mo l e d u s-I n o d ’
t o u c h  s h o u l d  nnnc ’l ud e o o l l  cml ’ I buc ’  cmhj u ’e’l d c c ’ s c e c s e ’ m’ c ’ c i  i cy l i - i t ’  l e s t  II ’ m m n ’ e ’ c v c ’ I u nug  s lc m dt ’mit
n uuu st I dd i l i  mu c ’ l m m s s  l h m m l  o ’ rm tc ’ r ’ c ’cI mm l Ie ’ n’  imum- ~ i nc- ui ,  ho ’ nuiu s t  n’ e ’c ’s’ c ’l c ’ l e e  l b - i t ’  p c o i n m t  ml cc’hic ’h
th c ’y ’ c ’ nmte ’ n’ — o ’ ,g ,, t he  b c ’ g u n i n m i m u g  o i f ’ t h u ’  hm lcoc ’k ccl’ c’ c u u u n ’sc ’ , I I ’ Ioc ’k-’-ol c ’I u  l m m s t u ’ u c , ’l l c e m m  cc ’ i I I
m m cc l  i - cm ’ uo se ’ c i , b i o c s c c ’ s e ’ n ’ , s t u c h u ’ n m t s  c _ m i n i  c m f l o ’ u i  s k u j o  h u t’ u m m l  m ’ e dd mo e - t e e u s u ’c ’ u ’ m l s -  out  t i u t ’  ls ’go m ’m-
u u m n g  of ’ t h ie ’  s - c l  c u l  o e i m ~e - c ’l c o t - , I c c  is’ n ’t ’ l m ( ’ mm le ’ d ,  Imi  h ’e m l h s -  n nu oc oiiol m o m u , o ’ m i o ’eouu i ’ sc’s , m’ t’ c_ ’s’e’lm n - i g
sI co d e - n i l  s n e - I c e d c m m u l v  l im o ’  n nc ~ i e mIo ’  c ’ c c c c l i i i  by I l - i t ’  Ie’sI 
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V I I I .  VlI l.  DESCRIBE RESOURCES

‘I’iue ’ m uc ’ X I st c ’l ) i n u  ti -ic ’ pr ’occ’ss is to idc ’ nu t i f \  ti - i c ’ I s  ic ’ s- o m l ’ ‘c ’ s - e e c _ m I c e ’ s- nuo ’ o ’c i e ’ o i l i c r
t e mec _ ’ i uo ng  e’muc _’ im l e’mem ’ umioug e’c’ e ’nt , This un-ic-lode’s d i f k ’ r ’ e ’ m i t i m o t i o i n u  of ’th c ’  t v b o c ’ s- ot ’ m n s t m’ uc ’t cur’ s
it ’ de’sim’c ’d, m os s lm ,m nu n uc ’ nu t  of ’ ni - ic _ mouton’s  tu m i d e’s’mu l um o tor ’ s  cc’ime’rc ’ nu e ’c ’d c ’cl , sp c ’ c_ ’ilic ’mol li - c r - i  mol ’
type ’s of h iuc _ ’ i l i t  m c ’ s- , mund ,  h i n m o l l y ’ , i d c ’n t b h i cm mt i c m n  c - cl ’ nm ’ dim o im mor ’ c i ccmom ’c’ t i mid c’oun ’ sc’cc’ m m n ’e’ .
Figure ’ 11) sim mcc c ’s ti -ic ’ rc ’lm u t ic _ iou ol ’ ste’p s describ ed 1 m m t h i s  sec t ico n to - c L i m o ’  uu s’c ’ n’ m o I l  dc_ ’c’ision
pr’occ’ss.

In c ’ mir l v  s t m o ~ c’s of ’ plm m nunmmu g cc’hie’r’o onul s ’ to n ’ocugh c’ocurso ’ c l c ’si gn u is hem n~ c_ ’ o e m sidc’re ’d ,
most n ’c ’smmurc ’ c’s coo n be’ tr ’c ’mote ’ d m i s gc ’m’u en ’i c_ ’ type ’s such mos ‘ ‘ m u s t  ruc ’t c o r . ‘‘‘ c’ lmossr ’ oom u u , ’’ cor
‘‘cc’o rks im mp , ’’ As ti - ic ’ dc’sign is n - e ’f in u e d , ho cc-ec-c’ r , lime’ ne’c_’cl f imr  d o ll i ’ r ’e ’ ru l  im o tc ’ cl  n ’e’scc u n- c_-c’s
h umu s ’ bc ’c_ ’omuue ’ m o pp m ur ’ c _ ’ nul :  nu on ’eos’e’r , r ’e’souu ’c’e’ di fR ’n’c ’nu t imul  ic - cr - c c- mul l  pn’ cms ’idc ’ to dd it i c u m u m i l
o p p o n ’t u n u u t  ic’s lbr  ell ’e’c_’t ing cost smos’ i nmgs, F ’ i n - im el l y - , Il - ic ’ nu ucmr’ e ’ mm c _ ’c’urm o tc’ l v  li - ic ’ n’c’sci un ’c’c’s
cme n be’ clc_ ’sc ’ni bed, It he’ n - i - ic - cm - c ’ mi ccun ’ m utc ’ cci II  be’ ti - ic ’ c’osts c’st u nc m utc ’ d  by MOl)(’OM,
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J t ’S’I ’ ’I ’ l IE ,-~~SS I(~~N M I ’ N’I ’  OF SPE( ’IAI, RESOt ’R( ’ES

~ l de ’ c’ m o l  i ’ o’ s- o e m m t ’c_ ’e’s n ’c’c i c _ m i m ’ c ’c i Ib m ’ cibjc ’c_ ’t i ~ c’s- m m m d I c ’~ l~ mu ~1Oh Ic ’c ’t m u m o t t c ’ r types 7-1 ( 1
m o n o ’  uc ic ’ I t mlic ’ c i  e ’ m o n ’Iv rn - i  t i - ic ’  o i c ’ su i 4 t i  pn ’ cic ’ c- ~--s . I i i  I hue ’  c_’c e U u ’ st ’ c c l  “ I O 0 ’ C i l s ’ m l u ( 4  I o - m e c _ ’ h u m n g n uc ’ t i u —
mo o ] ,  , - d o ui ec ’ l c ’ m o n ’ n i i u u i , ~ c ’ s o ’n t s -  e e l  t h iese ’  sc _ ob o,j o ’ c _’t m u u m o t l c ’ m ’  ts’pe ’s n i u m o s ’  h um o s’c ’  bc ’t ’n o dc’si gn - imutc ’d
leer’  ss’ i ic’h t i - i c ’  ‘-_ pc’c’ i m i l  E ’ c ’ s c i U m ’c’o’s m m m c ’  n u o u t  m ue ’ c ’m le ’ d ,  co n’ — c _ e u u i o ’  h e ’ m m n ’ n o m u g  e v e - n u t s  mn - i t o _c’ n -e ’quin - e’
ti - ic ’ cisc’ c - c l ’ s pc ’c ’mmel l’ c ’ s ee u r ’c’c’ s- th ’u m m t  m o r e ’  n - ido l  e o n u i , ~i r u m o l l s ’  m ’ - ’s- i~~u u e ’ c l .  ‘l ’he ’n ’e ’l ’i m r ’e’, 5 1 O I) l ~ \ i~m s’ c’s
I - c l m i n i l u c ’ r ’s me sc_ ’c_’ m i mud  c d l m p u i m ’ I c m n ’u i t v  Icc  mis5i( ~h E sI t ’c _ ’ i m Ol  r ’c ’ s - o d c u u’ c ’ o’s Ac i justn ’m ic ’ mut of ’  spe ’cimu l
u ’ e’sci ur ’c’e’s lion’ pmun ’t ic ’ co l m m n ’  type ’s e e l ’ le’m mr ’nong e’s’c’ n ut i- ’ is- u i u s - c u m s - ,’-o ’ eJ  be locc’,

Presen-itation Den iore stm ’meti on , ‘Feaching Agent Is Instructor V I I I ,A , 1

l ime ’ u s u mol  pr’ m u c ’I ic _ c ’  is t o n  c’Xpc ’c’t t lie’ i n’os t n ’Uc ’t mor to tusc’ whumi ~~’c ’c’r’ special r ’e’sou! ’c_ ’o’ s-
t t i-ic ’ sl cud o ’t : t s  c c i i  I uuc’e’d 1 m m  I mu lc ’ r l c ’mon ’n u m u g  e’c-c_ ’ nm ts to c ic ’m u ’m o nmst n - mil e’ m o n - id d i scuss -  the ’ s k i l l s

the ’s’ m o r ’c’ g o i n g  to l emin ’n u As po inte ’d out  c_ ’ mo r l ie ’ r , im o;cvc_ ’s’e’r , t h u s  is ncot m o l s v m i  s the  bc’st
usc’ c - cl ’ m ’e’soc un ’c’c’s, pm o r t i cu l mur l y those ’ t i umut  mure ’  in ’u such shor t  supp l y tha t  is us - d i lh i c ’ u l I
1 mm g’ is’ c_ ’ e ’c’c ’n ’ sl ude ’m t enough hmind s-on c_ ’xpe ’rie ’mucc ’ to m n must c ’n ’ ti -ic ’ sk i l l s  h -ic ’ should be’
I c ’ m m u ’n imu g ,  Thuc ’n ’ e ’fbrc ’ , ec-c ’nu cc’he’ r the ’ tet o c_ ’hing mm ge ’nul us mo n ins t  ructcmr , it mu - itus’ he’ dc’sir-

m mb lc ’ 1cm r c_ ’c’ mcr ’d ti -ic ’ cle ’m ommu st rmot l eer - i  on f i lm - i - i  c-cr cc ’immu tes ’en mi -ic ’ci ic e m i l e ’  nuc’c ’de’d s-u t hoot
st udc ’m ts sc’i ll htuc ’e mi s n o cue -i-i ono— e ’qu ipn ie ’uI t in - ic ’ m is possible ’.

Presentation Demonstration , Teaching Agent Not Instructor \ ‘ II I , A , 2

Wi-i c _ r u  t ime’  tc ’mu c_ ’hi !u (l’ cugenit  is nc -ct mon - i  m I st r ’Oc_ ’tc mf ’ , it  us ucm d e sun’mi b lo ’ f in’ s- l  udo ’n ls Ic _ i
use’ lime ’ sp c ’cimu l r -c ’soum ’c ’e’s dur ing  tin intn ’oductc _ on ’y Ic ’ mur hi m n - i g  c’c-c’nt ton’ I cc’mu r c ’ t u s uu i s .
First  - I lie’s’ ni mo y ’ n - i c - ct hmuc’e ’ sc of l ic ient  cu cq c m ce intmir u c_’e’ cv i th  ti - ic ’ r’c’sourcc’s to h t i nu d le ’  t imid
obsc’r ’c’e’ t h e nu u smif ’e’l y’, m u m - id se’c’ond, sin -ice ’ n u c _ ’dimu cc - ill be’ n ’c ’quirc ’d It co su p lm ort  mon - id d in - c-c -It
le ’m urn in i g mu ns’ cc’mus’ . the ’n ’e ’ is l i t I  Ic’ rc ’misonu root le o rc ’c_’cmrd the’  cl e’mm mns t n ’mutic - c n c - cm - i c vlu mu l c ’ s ’e’r
nu e’d iou tun ’ c’ mu c’ed e’d -

Guided Practice , Unguided Practice , Review, V I l l -S ,3
Check Practice, Test

A l c ’m urrui n ig ec’e’m ’mt c - cl ’ mo m - i _ c ’ oh ’ thc’sc’ type ’s in - i subject m mmttc ’ r ’  t ype’s 7 —1 ( 1 m,ost im o ll
rt ’quin ’c’s the ’ St udenft to cc’ ork cc ’it h the  special n’esoun’c&’s mo s s oc _ ’im m ted ss -u lh the ’  suh lec ’t

n’u m utt e ’n ’ , In ge ’nc ’rm l, t her ’e’hbr’e. eouw would nuot delete ’ men - i_ c ’ s- l mc ’ c ’ im I i’c ’ scici rc ’c ’ s- m i s s u g n u c ’ d

Ito I bue ’se ’ e v e n ts ,

Group Discussion , Critique \ ‘ I I I , A , -l

Gc ’n - i erm el I _c’ , spc’c_’ i o e l ro ’ sem c _ uu ’c’e’s sc’cmu Id mic )t be n - c c_ i c_ u in’ed l ion’ I his I_ c-pc ’ cml l c ’ mur ’ mu e

e ’c’c ’nut , m u l l  l ucoug h u dis c_ ’uss bo ni c ’ mu uu m m f l o ’ u i  be mcm n ’e’ f r u i t  f b i  cs’hen sI m i m i c - n i t  s c_’m o n i l l t m s t  rmu l c ’

their’  poii mit s b_c’ r ’c ’h ’e ’n’ ri n ig Ic c the ’ r’c ’ mml t iii ru g. ‘j’ hu c ’ c’I u o m n c ’c’ sc’ i l l  d e ’i i c ’n u ol ,  mos iu c ’lo cre ’ , oc r -i
cc’ iut ’t he’ o’ I hubs  is I he ’ n u dist prod uc’t i’s-c’ cm sc ccl - spec’ boil n ’e soccm n’c_’c’s I hoot mu m ’e’ ~m m c  c hi t m l ) I _c- m mu
s l uccr ’l  supply  on ’ sc’ iio ’thc ’n ’ scol’ I ’ eo c i t o l c ’ s in the ’  l i on - nm c ml ’ uiu cmd cl s c - cm’ poe - lo i n ’ s- cc- mmc ol d ho’ o4o ocod

o ’nuc ugh f u r  t h i s  Ic-pc c o t ’ i r u s t rn j c_’ l b c mnmml  mmp p l i c ’ m o t m c m n i

Homework

M( 11) 1 -5 moss - mo n - i - ic’s I h tml  spe e’ ime l n - c-s o cii roes min e ’  1 0 0 - s c m ’  l’d’d h iJI n’ c ’d l o o m ’  b u c o n u i m ’ s c c c n - k  l i m o  n ’n m -

L—____ 
_ _  _ _

____ — - —‘—- - - ‘ -  .- “——----- ---- ‘ - -~~~~~------_--- --- _ _ _ _ _ _ _ _ _ _
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in o g c’s’ enu t s .  I l m m n n uc ’u ’ s m u mo miumoke ’  sc _ ic _ hi  m u l l c e c _ ’ m m t i o o u i — ~ il de ’sun’ c’oi , 1-c ut tb - ic ’  R V M  cs - i l l  n ud ot

mu c ’ c’ o cm uut f u r  t hem 1 m m c- o m u o p c o t i u u g  c- ct i l i z m i t  i con - i ,

S ’ ll l ,A ,G Adding Spec ial Resources

A t t h i s  pco i n l , sp c ’ c_ ’ imu l r’c’s c ec or c _ ’c’ s- t h u mol  cc’t ’r ’c’ m - c n n u t t e ’ c l  c ’ m m n ’ l o e ’n n - i - i to_ c -  lot ’ mmci c ic ’ m i  t e e  mumi y
l c ’ m m n ’nu bnig c’s’emut ,  1”cm u’ e ’xmum ii p lc’. spc ’c ’itu l n’ c ’ sc o e u o ’ c ’c - s - u st’d lo o n’  si imd c ’n i t  p m ’ mmc ’h ic ’ o’ no s -U i i j u ’ c _’l
n umm t lc’u’ ts’pe’s 7 —1 ()  mmu mu ls o be’ usc’l ’cml li en’ d o ’ muuc i m - i s l n ’m e l u e u m u  c - cr’ d I s - c _’ c_u s - s - u e c l u  s O ’ s - s - i d e E E s  i h

subjc ’c_’t nnomi t t c ’ r type’s 1-6,

\ ‘ l l I , B RESOURCE ASSl( NMEN ’l ’ POLICIES

Rc’sccun-c_ ’e ’s t ha t  tin - c’ r o ot scmb je ’c_ ’t - mu t i l t e ’r  spe’c’ilic’ m m m c ’  n o ’xt m i ss i g nm c _ ’c l toe I c _ ’ me m m m u g
e’s’c’n ts , l”cir c ’xmu mu i pl c ’ , p lm um i  n i t - I ’ s n i mo y cv tu n i t  to mu ssign in s t  re-cc-I ons cv l ic i  hmmc ’ e’ i)c’e’l I rmoi l i c ’ c l
to temuc _ ’ im pm o n ’ t ic _ ’u l m u n ’ block s ccl ’ ti -ic ’ c-c-cur -sc ’ t e d  ti - i c_ usc ’ blocks , Th is co -cold be dc mn uc ’  by ’
m is s - i i1 I i i h ic~ Jn slm ’uc ’t m r  I lo I3li-cc ’k I ,  I nis h ru e’to )r 11 Item Rloi c ’ k I I ,  mon - ic ] see o n .

Too r ’e ’Iie ’ve ’ ti - ic ’ cuse ’n ’ ee l ’ m us n iuch cvc ork mi s pcussib l e ’ , ti -ic ’ ~ 11 m ml l oocvs mussng n in uc ’ muts  Ic c
be’ nit -ide ’ Ion’ c’ombinti t  ion - is mul ’ l c _ ’ m m n ’ m - i i nug c’s’ c _ ’muts n ’ mm il uc _ ’ n’ t i m m u n u  l c ’m ur ’nu imig  c ’v e ’n - it b _c’ l c ’ m m m ’ n u i m u g
ec’ent , ‘l ’iuc ’ I c _ m o r n  i mug e’c’ c ’nu t c ’ m m nubi n - i to h  icon - is  pn ’os’idc ’d tore ’ shuosc ’ n oem ‘l’mo iml c ’ 1 1  ,‘\ss- uil mu-

n ’nc ’uu ts I l imit  mom - c ’ mu l cc ’ toy ’s m i s ’ m ui l m o b lc ’  Ibm ’ c’c’e’u’v n’c_’scoon’ce type’ mum -c’ \V i n u - i t ’ mumui n i g  t h umot  t i n ’
stem -i - ic ’ u n di lk ’n ’c ’m i t immt e d r c_ ’sc )um ’c’e’ is assignc’d tc - c the ’ emit ire ’ c u - cu n s e ’  I mi n d LE I m ui e ’ munu i mug
I html  It he’ r ’esciun’c_’c_’ is moss i g nc’d mimi c _ i de ’line ’d l e ’ mornu i mug e ’c ’c ’nut hs l e ’ mon ’ mi m u g  e’c’e ’n - iIt  e ,

(‘housing the i m mosis  hbn’ n ’c ’smmun ’ce ’ mussi gn un u u c ’n i t de ’ f inue ’s  mm so’l cm l le ’m o rr orug  c’s - c - n u t s -  too
schich the ’ n’e’scrnr’c’e’ type ’ cc ’i ll be’ mm i t c _’i-ied , F mmr c ’xt in iup l c ’ , il ’ subj e’c_’t m i u t i t t c ’ r  ty~eo ’s svc ’ re ’
ciu osc’n , p l munu  mue ’n ’s c _ mould  m i ssig n u d i f l ’e’n ’c ’n - i l t_c-pc ’s of ’ i must  ruc ’tc in ’s Ic -c te ’muc ’h le’m u n ’ n ong e’s’en Is
sv i t i m  diIk ’re ’nI subjc’ct m mutte ’n ’  type’s. The n’c’sult for  the  muggnegmute ’d om bj e ’ctuvc ’s Ius te ’d
m u  Tmub le ’ 13 cornl d be’ m i s si’u occ’n in Tmub ie ’ 14, wh ic h inuduct u te ’ s t h mu l  rc ’c_ ’c ’n-il cc-cu rso-
gn ’mudu c otc ’s could conduct  c_ ’Im u ssn ’oom uu ins t r ’uc t ic imu c on - i d expe ’n ’ic ’n c_’e’d m u s t  rc octcor s c’o culc _ l
c -c -cm - id c _ oct  cmmu — e ’ q 00 I)nuc ’ ro t i n t-u t rod icon - i ,

thmut  li-ic ’ chc m ic _ ’e ccl ’ subje ’cl m m t l e n ’  t_c ’pe li - cr n’e’sour’c_’e’ m o s s i g n u  m ’u uc ’mu l dmme ’s n c_ cIt
im u up l _c’ t i m u l  a d i f l ’e ’r ’c ’ri t t_ c-pe oh ’ re’scoun ’ce ’ nuuust be’ mu ssig n ed tc o Ie ’me e’h e ’ c i o - l o dm 1 b o l t ’  n t  type ’
oh ’ sc _ o bjec t  nu muttc ’o’ , Rmuth e ’r ’ it mu - ic ’t ins thmut  mm d i h l ’c’m ’e ’nt It_ c-pc ’ c - cl ’ re ’sotirce ’ cmiii  be’ mussig n c ’d
to tc ’mec_ ’iu e’mich of ’ mi se’t of ’ onu c ’ ocr mu - iou ’c ’ I pe’s oh ’ subje’e’t uu met l e ’n ’ , I °I m i num - ie ’ n ’ s i umuve ’ c’cmr u - i p le ’te ’
l’m’ee’dom in spc ’c ’ul ’no - ing the ’ svmo_ c ’ t h i s  oissognmm,’nu l cc - i l l  be’ n uummdc ’ ,

Allc ’r mill r ’e’sour ’c_ ’c’s hmmc’e ’ i)c ’e ’nu mussig nue ’d , pl mo mi m i c ’ n ’ s no umu_ c ’ c ’hmi n -igc ’ t i- ic ’ dc ’ sugmumut ic - cr - i cm l ’
re’sourc_’c’s or’ todd on’ de’l e’tc’ resource ’s Ion’ im ’u di c’ iel ut ul  I c ’ mu m nuumug c ’ve ’mut s, This t i I loc ~c’s I lue ’nuu

cc mudj ust rc’sciu r’cc’s l’cm r un  usumu I l e ’ m u rn - i i rug c’c’c’mu Its by c’xc_ ’ept 1cm . rmut luc ’n ’ I h a m - i l imus’ o rug too
ru tuke ’ each dc ’c_ ’is ion u le ’ murni i rig c’s’c ’mu l b_c’ I c ’mm n ’r m brig ’ e’s’c’nu l l’n’ c mm li - ic ’ ce ci l  sc’l I , m bc ’ rm ol tose ’
oil ’ t h i s  l’em mturc ’ is s trongly un’gc’d to de’cr ’c’cuse ’ ti-ic ’ nuu mb c ’n ’ of ’ onpu t s  u ’c ’quir c ’d,

V II I , C  IDENTIFY INSTRUCTOR TYPES

F’cc r r’ccci gh u comuu ’se’ design . I mist ruc ’tcmu ’ s c _ m e n  p rcmb m mb l v  best be’ c’conus id o’ n ’ed m i s  mm su mug It ’
c_ -mo t o ’gcom ’_ c ’, It is muom l u nm cmsu m el , iuci cc ’o ’c’ t ’r ’ . ti - cm’ bn ’o s tm ’e ,m c ’t mcn ’s I c c  ho ’ o l u l f ’o ’ n’ o ’nut i m m l c ’ d l  o’c’o ’mi s v b ic ’n i
the’s’ tin - c ’  mo s - s ee c’umo l o ’ ci  sc’ ith t iu c ’ sm mnu u o ’ c’ oc t mm - sc ’ , um ni t i - ic ’  b imusos , Iion ’ c ’ xm o u uu i c lo ’ , cml ’ l bu e ’on ’ o i tm mo lnl i c _ ’mm-
toconus -  I cc  t o ’ m mc ’hu c m l  l i m o’ n - i l  hml ccc _ ’ ks  c mh ’ co h le ’dl use ’ s .  Sc n c _ ’hu c h m s t u n i c ’i O cc u m s  po ’ n ’ umi i l  m ist T d l c l n o n  s- I cc
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Toub le 13

L E A R N u N G  EVENT (‘0MIOINA -rn oN s FOR R o’tsot ’ mc _ o - i~ ASSIGNMENT

c c  n o t , ’  Mc’~c moc mce ~

N N o c n o c ’
(1’ 1% b o d e- ( ‘0,0 0 n - so’
I i B lco c , ’k c o O ’ se’o ic i c ’ m i u m a l  I o - ,d i ’ u i d m E g o ’ v o ’ c t t n -
SM S c o b o i o ’ e ’ i  c O o t  t ‘0 ’ 1 y 

~ t’
I ’ -~ i i mo ie ’:i~ 0 ‘moc k
LE t ’  l , c ’ [ o d ’ m d O I d c _  ‘ v c ’ o i i  i t - i c c ’

S N I I _ E  ,S000jc- c,’( m ut , ot i c ’ , ’ i t - p c ’  ,cnd I e ’ a m ’ n m u m g  c- c o - n i  i vpe ’
s~sic ’,T ‘~o tln ic ’ ’i n n z m l t c - r  i t -h i t ’ tmnd s t o i ci c - mit gr ccc m j m/trm oc ’ k

t-~~’c l l . h’t Scmi m je ’c - i nimo lle ,’o ’ m t - p c - , l o - [ c o’ m m c m i i , i e-~ ’c nil  m o pe’ ,
toue d sO im d c’mmO g r oeo d ~o trm ce k

Immdo v k lc im o l  k ’m i c ’ui i n c_~ n ’ t o c ’~~ i

Table 14

IDENTIFYING INSTRUCTORS ON THE BASIS OF SUBJECT MA rF ER TYPE

,Suc Oo J o ’c ’E
OO~ t’c,’tiv c- (‘c o mic- \ t ,i t , ’, ’ ‘ i c  p n -  l’t-’p c’ cO I n i s i r c i c i o r

‘I ’E S’I’t ’~QI’ 1 Po p t ’l ine ’
2 Pm p c ’ Ii n ’oc’

i ’mi  N 5 ( ’ }I A R  2 P i pc ’Iioie’
co P ip e l i n e

SER ~‘Rc ) t I ’  n F ’Ic’kl Expe ’ri eoicc ’cl
It ’l l  Nis t ( ‘ I I  I- :~ t Pi p e’liflo -
SE~t V t-t O UT 7 Fcc’l d E xp o’ ri o’ou o ’c’d
‘I’BSl -IPR IN I Pipc’I io’io’

2 Pop o ’linie
‘I’ B-”i I I I I  l, ’N ’ c 7 Fio ’IcI Expe ’r ic ’cico ’o I
[“t~’1’(’11K I Pi t-celitic ’
I NS’I ’1\ LL I P ip eb  im ic’

specialize in di tb ’erent aspects of ’ the subject matter . thereb _c’ shor ten ing  the ’ tIme ’ it
takes to prepare them for’ teaching ,  A disadvantage co t ’ su~ ‘u speciali zatiem us l hmo l  mini
Inst ructor cmonn ot teach outside his own bloc k , which le ’nds to reduce his uselblni c ’ss.
MODIA al l c cvs plannc ’rs to make explicit  conisidc ’ro -it ions oh ’ the ’ ell’c’cts mmh ’ such  ro’-
quire ments on cc)urse design,

In muddit ion to the ’ cc’hole course I W O  m o n - id the ’ i m ’ mdbvidumu l  bo ’murning e ’c’o ’nut ‘ I , i ’

p Im u nn ers  nu u , u_ c - d i f l ’e ’m’enl imute tin -icing instructors on ti -ic ’ b misis ol ’h loc_’ks of ’ ce bj e e ’t s m ’ s il ,
subject mat ter  I_c-pc’ S M ,  s tudent  I n’m ock o Tb . or c_’omhin mm t ions c - cl ’ sobjc ’c ’l l m i m ol  I ,‘r o i l
l earni n g event t_ c ’p o’s  SM l , E  o , subje’ct m mmt t e ’ r type our - id sI t m d c ’n ut gn ’ cmu j m t rmm o -k 5\1 I ’

or subject m m m t t u ’ r  type , l ear nui l ug  c’c-c’nt I _ c l u e , mum ’od sludc ’u ’u t gm - coup I rmo c ’k I 5M1 S u ,  ‘I ’bi e ’
c_’hn ic_ ’e’ dc’pc ’nds (mn - i It he’ poor - I ic _’ u l m m r  mmmi i  it ic’s c -cl ’ i mist rc u ctcom ’s Ih oul I m i m u u - in - i t ’ r s  W mm ni l  t o o  0 - n m

phoisizc ’ c -cm’ fb r  wh ich  I he ’_c- sc- mu m - il  to ‘ m o m s - ide ’ spe ’c’Im ml  I rm u in -imn ug. l”cn’ c ’ x t o n i i i mi c ’ , n f l  but - s  c~ , c n m l
ins t ructor’s  u o sp e e ’ io m i i z c ’ l m v bim ucks c f  r ’c ’lmotc ’d obj ec_’I n c - c’s, t he’s’ wcuol d c ’hio ece s - e’ Ii

-

~ 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______



,\ ‘l’( ’ s t c i d i _ ’s- ’ limos - c ’ -~bi co c c m i t b u m o t  n i uo ’ ni  sc - mt Ii h ie ’ l m i  o ’ ” m p t ’ n i o ’ l i c ’ c ’ cd ’t e ’ n u nuumuke ’  b e t t o r ’

i n s - u  r o e - t o o l ’ s- in - i  t i - ic ’  j m c ’ r l i m r o u u m o m i c _ ’ c ’  t o m e - m u ’ - ‘so b - cj c ’c’t m n o m o l t e r  tYpe ’s ~- 10e t h u m o u i  r’e c-o’nI c’ o e u i u ~~o-

m4n ’m ud tu m ut c’ s i ~u u m ~ l i n o o ’  m o u m ’mi u e ’ mu ’’ I , sc h cm mile’ s e m n u e ’ c c ’ i m m u t  bc ’tte ’n ’ tb - i t oh - i  f i c ’ l c i - c - x i m c ’ r ’u o ’ nu c _ ’ c’ ml

l mur ’ s c in om u e ’ l  br - c c _ ’ i m i s sl ’odonuu i u u s t r u c ’ t i e n m  ‘st ibj c ’c_ ’l n n m o l t m ’ r  type ’s I - I~e . In su ch - i  c _ m i s c ’ s- , i t  w eecu ld
i-cc’ r c _ ’ m i s c e l u m i h b c ’  I c c cb s-u i r u g c u i s i - i  i n i s l r o c _ ’ t e o n ’ s- lo s subjc ’c ’t m i u m i t t c ’ r  t_ c ’po ’ i5 \j

It  is - sc om nuc ’ c s ’ h - i m ul  less u s u m o l  to c’ , e i u s - u c i e ’ m ’  c i i l i ’c_ ’r ’ c ’no t i m o t m n i g  i r u s t n ’ u c _ ’ t o o o ’ s- bc ’ , h u t ’  c ’ c o n - i b i n u m m —

l i e c u i  ccl ’ I_ c - I- ce ’ e e l ’ s tu i m jo’c _ ’ I n n m o t t c ’ r  mo roc i  I ,’o’p c _ ’ o i l ’ Ic ’m o n ’ m u i m i g  c’c ’c_ ’ ru l S\ I I , I ’,, , m o l t b - i m - c u g b m  h u m s -  is

l ’n ’e ’ c i c u c ’ n o t l  dc - c r - ic ’  in h u i ~~li c - r c _ ’ c l c _ u c _ ’ m ol immn cc bue ’ nu mo n u o tc _ ’ c i sc’imc c l m m r ’ c _ ’Onuc _ iOc _’t s I c c _ t u n e ’  d c ’ o u u n o n u —

s - l I mi t  i000s - timid mm cr’ m ooi u m otc _ ’  s t cu d er u t  d i r e c t s -  s e ’ i m un m ur ’s tu mi d  g r o u p  di sc_ ’u ssimm s, Be ’c_ ’ m i c u s - c ’

oil t I l t ’  spc ’c_ ’ i m u l  s-k O I l s -  u ’e ’ q uin ’c _ ’ c _ l t o o  c h i n ’ c ’c_ ’t I- crod oe’ t is-c ’ cI ’u u p  di s c _ u s - s - i o n - i  1c _ ’m m r lulnu c c’s’c ’ru t s .
if ’  m u - i m o n u v  oil ’ t imc ’sc_ ’ sc - i l l  be’ in - ic - I udc’d it iuog bul  he ’ cc’c’l I Ic -c con sider m u s s i cui  i ic mu spe ’c _ ’ um ol

m ush r e uc - I tor’  h u m t F o c ’ n u ,
U t imc ’r ’ t y p e ’ ” c-cl ’ I c _ ’ m o n’n o n u c  c_ ’c’ c ’n ts t l umi t  nnmo_ c ’  r ’e ’qomn’ c’ s pc ’c_ ’it il e x p e rt usc ’ m o n o ’  i ’he ’c_ ’k

pr ’muc _’ h i c _ ’c_ ’ mi n d t c _ ’s t in - i  s - U h j e ’o ’I ni m o t l c ’ r ’  Is’pc’s 7— 10 , I n s h r ’oc ’Io ,eI ’s Iue ’c ’d .‘-ipt ’ c_ ’i m d l r ’ m o o n u i n u g  b e - c tb i

I c_ u m o d n u - i u u i  i s - t o - n  t o ’ s-- i s- ‘ m m c _ ’ t ms t c _ ’ m o c _ ’ i u m rug m o c c ’ i u t s  ‘ m o m - i d  Ito n’ m ol c ’ s t u d e n t  pc ’ r ’ l i - c n ’ Iu - i m u n u c _ ’c ’  r’ c ’ l i m i b l v

mur i el o o i m j c ’ c_ ’ t ic ’c ’ l  : in - i  lu u c_ ’t , l ’e’cs’ i n u s tm ’uc ’It on’s c cmn dc -c see , 11 is- p me m ’t i c _ ’ o l t i n ’ I y  m o d s ’ n s m o b l m -  t o

t u s s - i m t u u  muru  i nus tm’ c o c _ ’ t e o o ’  l ’r c onuu  m un uo t luc ’ r b loj c_- k c_ mr coon-se’ un - i  t i - ic ’ s - m i n i ’ -  c l e ’p m or l  mu - ic _ o u t  c - cr  l i o n - i - i
tb - ic ’  m— c _ ’luo cd e - v m i l o m i t  ion - i sc’c_’ t i c -c r - i  I c ) m o c _ l n u u i n u  iste’ r t c’ s- t  l c ’ t o r n u i m u g  e’s’i’nts . mo s t i - ic ’ cc i jc _ ’ c _’t y i n _ c ’

cm l ’ mo s k i l l c ’d  o h s - c - n o- er t uot  dim - c ’ c_’I l y  m us s eoo, ’ u m m l e c i  s c’ i tb  t i-ic ’ s- t u d c ’n i t s -  is e ’ s- s- o ’o i t o m c l ,  t s - i u i c  m in i
i n i s t m ’ c _ i c _’ t e e r ’  1 mm n’ m lt c_ ’ h i s -  ocv n st c _ o c _ lc _ ’ nu t s  t h , ’ o m u g h  ohso-r ’s ’ : i t i o m  oI ’ t b u e ’ i n ’  p c ’n ’ lol ’ nu umi m uc _ ’e ’  mu lm nu c st

c o m m  ‘m i l l I e -  ‘s- mm bim isc ’ci r ’c_ ’ su lt  -

Anu o t imc ’r possibi l i t _ c -  is to ) c_ l is t  i n - igu i s im in s t ruc to r ’ s on-i t i - ic ’ h a s -u s  oh ’ sI udc ’nut tn ’ t o c_ -k s

‘ ‘I ’ ’ ‘ l ’ i ui s -  is l ’m’ c ’ c b c uc _ ’ n - i t l,v c_ i c - in - ic ’ in - i p cohlo c _’ e ’ el u c_ ’t u li c_ n - i c c’ hc _ ’n u , Ib m ’ c_ ’xm om p lc’ , b ceoen’c ’ r s-I t ude ’n u t s

mmmc ’  g i vo -n u  u’ c ’ nu uc _ ’ d i t o i  i n us r’ cu c_ ’ti on t m _ c ’ m c t c_ ’m mc h et’ specmiic _ ’ m mfl u’  t r a ined too ’ Ihis  Ivpe 01
m ust roc _ -t i c o n , l’hc’n’c ’ is c ’c ’id e ’m u cc ’ t i u m o t  s e em - i - ic ’  i n s t  r u d e - c l ’ s- mire ’ be ’tter I im monu c-cl imc ’rs t o t  I c ’ m o c _ - iu-

bu~ t b - i t ’  slc o cc’ sI ucj c ’muts momuci  It h tml  I imc’sc’ smo n u ue ’ em s-i roc’tom’s ni - iou_ c - be’ i nu c ’ lI ’c_ ’c_ ’t is- c’ i n  de mo l u n i ~
cc’it im b re  c l i - i  or e’s’ c_ ’nu m u o’ c- l ’m u g c ’  sI o d c ’nut s , ’ -S t h o u gh AT(’ l i m o s not It ric _ ’d tm - c ma tch  u mu st rue’ -
t o o ’ — m i n u d  s-i u d c _ ’n t s -  in - i  ti - ic ’ past , it  sc’oulel b ut- mu r - e ’ mus c en - i m oh lc ’  m m ~mpn’oto c ’h to h m u u u c i l o n - i g  to coors -t -

in - i  c o’ buic _ ’b u t m ’ t oc ’k i r ’ ug is use’d, A s i n u i l m m n ’  ( o p t i c _ i o u  us m oc ’ m o i l a b l e ’  if i n i s l e ’mo d c - cl ’ tn’ m o c _ ’k in g,

-m l ’ ’ i t O  0 0  1— 04 h m u s -  hc_ ’e ’n i c_ ’h - icm se ’n
I t is -  p uo s - s - ih l c ’  to cim Ib ’c’ m’ e ’ m u t i m o tc ’  il - i t - c l i c_m e lon’s ( mr - i  the ’ h m u s i s  o i l  t i - ic c e o n u u b u m i m i t i o n u  c - cl ’
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anot her classroom . i t t  he i n s t ruc to r  responsible fbr the events within the f i rst class-
room cannot  siniultaneouslv conduct the (‘Vents within the second , t hese instructors
Iii list be entered as (1 i fk ’r ent  resources—e.g.. Inst I and inst2. This same requirement ,
discussed again in Sec. X. applies to all  re sources.

II)ENTIFY EVALUATORS VlI1 .D

A r g u m e n t s  have been presented above for using speciall~’ tra ined instructor s
when an ins t ructor  is the teaching agent for a check pract ice or test learning event.

~Vheri an instructor is rIot the teaching ag ent . special abilities in test administration
are no longer ’ needed, of ’ course . However , t he task of’ reliably and objectively eva lu-
a t i r i g  s tuden t  p ert br’manc e in subject matter types 7-10 is even more demanding
than test administration, and the possible need for’ speciall y tra ined e~aluators
remains. lherefore , planners may want  to single out particularl y important tests .
or even some check practice events , for’ obser ’vation and rat ing by trained evaluators.

IDENTIFY MONITORS VJ 11. E

Monitors of ’ s tudent  act iv i tv  were discussed when the r’oles for the instructor in
MODIA were described VI.I) .3 .aJ . A moni tor  supervises students to m a in t a in  or’der’ ,
answer’s occasional questions , takes care of ’ admin i s t r a t ive  details , collects assign-
mer its , checks out materials , and makes sure that  sa1~’ty precautions are observed.
Some schools have a blanket policy that a r ’esponsible person must always be on duty
during scheduled classes , regar dless of ’ t he mode of’ instruction.

The riced for monitors and their’ qualifications often depen d on the type of ’
subject matter’ involved. For’ subject matter types 7.10, a monitor of ten has to be
fbmilian’ with the safety requir’ements of ’ t he skills being taught so that he can insure
that safet y stan dards ar’e being met. It is useful to distin guish such a person as a
, s ( I l ef  v monitor’ because the rote cannot be as readily filled by a clerk or advan ced
stu dent as can the gener’al type of’ mon itor , who wo uld per’f’or’m t he mor’e r’outine
duties listed above for’ subject matter’ types 1-6.

The same bases for’ identifying monitors can be chosen as are available fbi’
ideritif ~iirig inst ructon’s—namel y B, SM. T, and the combinations SMLE, SMGT. and
SMLS in addit ion to W and LEL En addition, N none( is available as a policy for
ass ignment of ’ mon itors. 01’ these W . N, and SMLE ai’e probably the most appropri-
ate. SMLE allows sak’tv monitors to be assigned only to subject matter’ types 7.
9. and for’ if) for guided practice , unguided pr’act ice . chec k practice , test , and r’evie~
lear’ning even ts—that is , events in which studen ts must work wit  li special r’esoun’ces.
A general monitor should be all that is needed fbr lear’ning events in which the
teach ing agent is not an instructor’ (even in subject mat te r ’  types 7, 9. arid lO e .

The other’ combinations provide additional fk’x ibil ty .  For’ examp le, student
tr’ac k might be used it ’ it is possible to relax n’equirernents for student supervision
in the case of more respon sible students , or’ if ’ sonie st uderits particularl y t hose with
rio pn’evious exper’ience in handl I rig the special n’esou rces required would need more
supervision t han others.
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VIIl .F IDENTIFY FACILITIES

Facilities may be subject-matter sp ecific , such as spec ial laboratories e.g., dark-
rooms or hangars) or more f’ungible, suc h as classrooms , auditoriums , carrel areas ,
learning centers , offices for tutorials . con fi.~rence rooms for small group discussions ,
or üicilities for test administration. In most cases existing fitc ilities will be used,
alt hough they may be modified to f~icihtate particulat ’ modes of instruction. There-
fore. planners may want to begin by matching the liicilities at their disposal to likely
learni~g events. Alternatively, they may ski p the designation oU f ij ci lities until the
RUM has given a better idea of’ how students will tend to group and what types of
facilities and f’urnishings would be most accommodating. An intermediate approach
is to designate f iicilities in terms of student-spaces (e.g., a classroom space or a
laboratory stat ion).

As with hardware , f~cilities are most conveniently treated as packages complete
wit h whatever f’urnishings will b~ needed. Some examp les of’ packages are given in
Table 15. MOD1A can help determine the precise content of’ facility packages.

Combinations for assigning f ’acilities may be B. SM, LET , and t he combLat ions

SMLE and SMLS (as well as W , LE , and N) . Blocks of’ obj ect ives (B) wou ld be chosen
if’ faci lities are to be undifferentiated within a block of’ instruction. Choice of’ S~1
facilitates t he familiar differentiation between classroom and laboratory instruc-
tion. Different iation based on the combination of’ subject matter type and learning
event type is most useful if widely varied teaching methods will be used as, for
example , when unguided practice is performed in a carre l area, group discussions
in conference rooms, and instruction b~ adaptive programs in a learning center.
Similarly, w hen teaching method is diversified f’or student groups, the combination
SMLS may also be a convenient policy for assigning f~icilities.

Table 15

EXAMPLE OF FACILITY PACKAGES

Fac i l i t y  Package Contents Num)a’r

Classroom Ins tr uctor ’s desk I
Swi ve l chair
Student desks 20
Chalkboard I
Storag e cabinet 1
Floor space , Sq. ft . .100

Tutor i ng Room Table
Chair 2
Chalkboard
Floor spac~’ , sq. ft . 40

Vfll.G IDENTIFY MEDIA SYSTEM S

One of’ the tenets behind MODIA’s design is that the selection of special “media
systems ” f’or instruction should be a consequence of’ polic ies concerned with instruc-
tiona l effectiveness, suc h as those dealing with course diversifi cation and teaching
met hod. Too often , course planning works in the reverse direct ion. I’art icular media 

-~~~~~~~~~.-- —.--- -~~~~. ---- ~~~~ ,-- - -- --~~~~~~~--~~~~~~~~~~~~~—-
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5VsI& ’ I I t ~ ~.uc Il a certa in mar iufiictur’ei’ ’s Super~8 movie system are c hosen . LtIi (I

t he course Is h’~i~ ned around them without explicit consideration of ’ more f ’uiida.
menta l decis ions such as whethe r to Use t racking or to assign unguided prat t ice f b i

horite ~t ud ’~ \lOl )l:\ bends over backward to avoid this approach , not on ly because
it illogical but because it focuses attention on media systems , which are usual lv
he least expensive components of ’ an i ri st r’uct io nal sys l er il Theref itre, when plan-

ner’s f i r s t  consider the media c}u1ice~, t he~’ should ide ntif y only the genera l classes
of rued a that wi l l  be needed. ‘I’he ‘‘media classes ’’ shown in Fig. 11 are deriv ed from
Ur’et/. ’s wor k.~’ Wit hin s ’ceral of the media classes tsuc h as A MV are literall y
hundreds of exist  tr ig sy ste m s such as the I4el I and Howell Auto load 16 mm
projector ’ . Kodak Supermat ic ~ mm projector , Sony ~‘ideocassette Recorder , and
Ampex \ ideo I’r’oduct ron Recor’der the last two requiring TV monitors for class .
room ~~~

Me(1 ma c ktsst ’ s should he determined apart from the designation of’ teaching
ageri I arid sect on st/ (’ because it is the corubinat ion of ’ med a class , teac hing agent ,
and sect ion si/c that delimits the svst emnls that are practical. F’or’ examp le, suppose
t hat p ictures I ill visual medium ar’e needed to show the student what he is learn-
tr ig . . • \ssunie in o ne case that the teaching agent is the learner and, hence , the section
sit e is mtmie. In a second case , t he section size is stil l one but the teaching agent is an
instructor. Iii a third case, t he teaching agent is an instructor’ , and the section si z e
is L’i . Fo r’ the specific system in the f i rs t  case , an il lustrated workbook might he
c hosen: in the second. a fblder of ~~

. 1 2 x 11 pr ’Irlts the student looks at these while
he instructor tutor ’s him I; the last riiight he a set of ’ s lides for a slide proje ctor or

a set of I rausparencies for’ an overhead projector. Since the best choice fo r’ sect ion
site may riot be known until alter ’ the RUM has been op er’ ated . t he choice ol ’ s pecific
sVst (‘Ills should be def’er’r’ed fbi’ later ’ iter’at ions.

:\ discussion of ’ the cho ice of ’ media class l)r’ecedes guidan ce for select ion of
specific sv stemmis on the basis of ’ UI and RUM output. Cour s ewar ’e. t he instructional
niater’ia ls pi’epar’ed for ’ a particular’ learning event and designated svs t ctmi , is defined
for’ input to \1Ol)( ’OM and described in 1 less and Kantar’ (fbr’thcomir igl . ( ‘OUr ’ sew ar e
is distinct from ‘‘soft ware,’’ spec ial computer programs built to produce or control
ctiu rsewa i ’e.

Selection of Media Class V l l l . G , 1

Audio—motion—visual AMV media include SoUnd film, te k ’v i . i o mi . ar id videotape.
They ai’e al I—inclusive in the sense that a! most any m essage t hat can be conveyed
i n an~’ ot her’ medium can also he conve y ed by .\ M \‘ rue d ia. Alt bough t hc’v do not
easi lv lend themselves to some lbr ’ms of ’ learner’ cu r it r’o l . television arid videota 

~~~~

casset t I’s are being used extensivel y fo r some co n rses ho’ home st udv, par’t ic u la r l~
lbr present at ion !demonst rat ion arid review learn ir ig events ‘ ,\ MV media are , ho~ -

ever , fa r’ less t r’ ansp o r’ta bl e t han the ‘— t i l l—visual (SV ) media. Mor eov e r’ . t hey .t r ~ ’

muc h mor’e expensive from the beginning o l th e  p rodu c t ro ut process to display t h a n
other’ media, Therefore, although AM\’ media can wor k iii any i n s t  r ’uct ton a l ap lilt
cat ion . I hey a re oil cii poor’ choice.

A udio— sti l l ’v is ual i . \SVt media lack only the capahilit~ of i’epr ’ese r lt rig \ i s t i~il

ltr i ’ r , . ‘ ‘T o . I l l
ii ii I — ‘ i  ii iii ‘\ r . inn ) Sr irils I I ‘ ;, i  I .~ I
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Fig, 11 Media classes and examples

i i i i a c n ’~ in m it t ion . hut I hey an”’ much less ex l)enlsive arid have sIill l ) It ’ r’ ha rdware and
In n t n, lti ~. In n ni p ni ced a ‘ i ’ s ‘I’hiey niso Ic rid t he ruse I yes nit tic h more read rI V t (I ~i Ut (nih at &~d
tin’ It’ai ’r it’ r cor nt rol . w hich ca n he a stgn if ican n advantage in in st r uction , and the~
r’ t’dtrc ,’ n’et lu ir ’ e’ nuents f in n ’ r eading ski l ls .  Some ,\SV media ar’e listed in Fig. 11.

Most o f t h u ’  a i n l nlt l ’at ions of ’ m ot ion—visua l M\’ media anf ’ w hich si lent film is the
Iu ’inn lan ’v exarup lel n’c ’cti r’ iii inist n’uct ion. inar ’tict i lan ’ly in film can’tn’idgcs. These are
usefu l aids to an i ns t ruc to r ’  and cart also be used in lean’ner’ — din’ected study . par’t icu-
lark’ wh en s upj xn r’ te d by w,nn’kbooks or’ other ’ text  mater’m als .

Ihe S \‘ r u e d i a in ci tide pr’ in t t na us p~ i r’e n c ’ i es , ari d fi I ru st n’i ps. ‘I’hese a ne t lie most
w ide Iv l ist  ‘d ot i ll rued ia bec~ ruse I Ii cv i n’ t ’ c hie~ rp t i n  p n’o d dcc m u d  ne pm nd uce . I he me ire
v (’ r’~ few tn (’ s~ ages they are t nc ~ipa Iile n nt ’ c ’ i n m n mnimu ic a t i r u g,  amid they a re  highly ac ’c~’s sm
ble irid t ? ‘ rnl s lnortable.

.\udio (A I riuedi,i. which tr ’a nns ni it ( nr ulv sound. t ine a lso very c’ommorl. Included
are the telep hone . ra dio , au( l i (ntap e (now usually in cartr idges , and phon ograp h
rec ’ nm .hs . Audio rried ma arc heavi ly used in leaching f i n r ’ i ’ t g r t  l;r ngri rgt ~s . pub li c ’ sp ea k
rug, ami d ilillsli ’ Speech c ’ or n f nr ’ esst n i ’s r r i av he tis(’d t (n SPeed I( i ( l i n ) Pi’ eS ’IlI t t ron. ‘l’he

kind t hat is ul~nrst r hlt’ by the sI udenl f)i’ltVi des r u sef u l hnr ’ nui i t t  ; id af nt ut ion , allowing
t h e  sttidi ’ r it t i n  t ’ i i ’ . ’ t ’ r  nialcr’n il t i p lii 2J’i t i n n t , ’ s  Ij ust en ’  whe n it us t’as\’ or f bni i r l i tu r ’ , t i n ’
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to slow it (lown to half’ nit nr’ nu mf speed when it is d i f f i cu l t  o r if ’  he wants to take notes
from n i t he tape. ’

‘I’he type ‘1’ ) medium is in f requent l y  used but it is included on this list because
it Is the c’ n , niii iio niest medium of ’ corn mu ni icat ion by computer’ . Type can be only t he
a! phaniuiueric character ’s found on t he ke hoam’d of ’ t he issit ciat ed ter’rninal; they
cisu r l lv prod uce univ one character at t time . Even so, most messages (‘Oil be corn-
ninuniicate d in type. If ’ t he coun’se desig n er is consider’ing any form of ’ automated
co nt m i n i  of i n s t ruc t ion , he should choose the type niedium for’ as mans’ learning
even ts is possi ble because alphanumeric terminals ar’e cheaper than those that can
pm’eseni t the fu ll gamut of ’ v isual inf b rniia tio n ,

h it ’ class of niedium required for instruction is heavil y influenced by t he teach-
inig agent. If ’ t he teaching agent is the lear’ne ’n’ , the rnediur ii must carry the burden
of instructio n ; an instructor as teachi n g agen it n eeds media un Iv to illustrate what
wou ld be inconvenient or impossible fbi’ him to produce in the c lassr ’oo m; response-
pace d or adaptive pn’ograms become ver y  exl)ens iye if ’ AM \‘ or MV media must be
used. ‘ l ’hen ’ef br’e MO1)IA asks that classes of ’ media be identified by teaching agent.

The Learner Is the Teaching Agent V 111. G .l. a

Br’etz has con structed criteria for determining which class of medium is requir’ed
fo r a particu lar body of’ subject matter when the learner’ is t he teac hi ng agent , shown
i n Table 16. The choice should be based on r’e~ m m in ’ nnezn fs , riot on what is conventional-
lv used. For example . training f i lms are of t en used to den ion s tr’ate a checkout
proce dur’e consisting of ’set ’era l st eps. but unless the stud ent must see a particular
ste p or set of ’ steps in niotion to und em ’stand it , this is usually a poor’ niediurn for
demonstrating the pm’ocedure. A well-written and we l h-i hl ustr ’ ated pamphlet iSV
medium I or ’ a com bj ni ~rt ion of ’ soun d ar id slide set for’ students who n’ead poorl y I ASV
med iur n would be a cheaper approach arid probabl y nlor’e ef fe ctive instruct ior ia ll v
because studer’its could stud y it as needed.

For’ many courses , the most obvious basis for choice of ’ m edium is probabl y the
in dividual learning event ILE , This choice also n’equir’es the most work from (he
user’ . however’ . so seven’a l ot her’ optio n s that might r’easonab lv be sel ected are pr’o-
vided. Flit’ examp le . SV media printed page ar id cha lkboa r’d p lus conventional
transpa n’e nc ies ) ar’e quite adequate fo r many courses , pan’t icu lai’l y if ’ stu dent s ar’e not

deficient in reading skills , For’ such courses , it would make sc’nise to assign SV to the
whole co u rse. Ot her’ possible combinations are block of ’ learning events , su bject
matten’ type; lear ’nir ig event type; student tr’ack : and the combi n ations of subject
ruatter ari d learning event ty pe. su bject matter and st ude ni t g r’oup ; t rack , or of ’
su bject matter’ ty pe . lc’arn ing event ty pe , and student group t rack .  A pan’ticu lar l y
Ii kelv co mbi nut mliii would bc’ of ’ su bject matter’ type and lea n’n i rig event type. For
ex am ple . ungu ided pr’act ice sess j oins are of te n di rectc’d by S’t ’ med i i ,  present at ion
de rnoni str’ ation events for’ subject matte,’ type 7 rnighit n’c’qu ne M \‘ niedia on’ AM V
media, but pr ’esentat ion / den i io nst na t ion ev (’ nt s t b subj ect mat te n ’ type Pn nit igh it well
rice d i nri l v S\’ niie d ia .

If ’ trac king on’ gr’ouping w il l  ht’ used, p lan n er’ s nut t y w is h to pi’nnv id e dif h’i’ t ’ rut
media f on’ eac h t rack or’ gn’ou p. The co rn hi n i  lb iii S ~t II .5 won Id he pa r i  ic ti Ian’ ly rpj n no -
pr’ ate if ’ aci d i o—su ppor’t ed media were to hi’ p m’ iv i ded t i n  r 11 111 r it ’ n it ’ us

I~i i n itt ’ ~
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An Instru ctor is the Teaching Agent Vl I l . G . 1 .h

\~ heni the teaching agent is an insti’uctor , media requi remii enit s are less because
t he inis ir t ic t or cart till in whatever cornmenitar’y amid dir’ect id)iis are mieeded. Therefore
au even t t ha t  W(n U 1(1 ot h erwise n’equi re audio or sti l l—visu al to l)n’o%’ide I lie conimt’n—
tar ’~ wou ld no lon ger hiavc’ t h is requir’enient. Son ic suggest ions for’ choosing the
rued i u in whc ’nr the teachi rug agent is an i mist ructor arc’ given in Table I 7 TIme same
conni bi niat ions for’ n’esinu Ic e  a! kncat ion are available as whr’ni the teaching agent is the
learner.

A Response-Paced or Adaptive Progra m Is the Teaching Agent V I l I , G , 1 , c

T he c’r ite r ’ia given in Table 16 are n’elevant to cases in which a n’esponise-paced
on adapt ìve pr’cigvam is the teaching agent. One major ditt’erc’nc’e in directing choice
is that it is desirable to eliminate , if possi ble . t he use of ’A MV or M\’ media because
of t he cun’n’enit high cost of ’ controlling such media by automated programs. Use of ’

Table 17

CHOOS ING (‘l.Ass OF MEDI UM WHEN TEA CHING AGENT Is IN STRUc TO R
Auihitnl’! ” ‘5~ \‘ N N N N
Vi ’ .inal i u a’I i ntli ng pn in m )?

h) 
‘5 ‘5’ N ‘5’ ‘5’ N

‘n1 ,u t i t .ii ” ‘5’ N N ‘5’ N N
N. t i iu ’ , ’~ 

,— — 

‘ - 
‘5’

(‘l ass of m,’ ,ii t nrn ifl ( liCtntu ’ ( l AM\ ’  AS\ ’ A Ni\ ’ SV N

“ A n t s w n ’ r  ‘‘‘5’ ’’ n t

• S pn’(’ I fi c ’ s t an rtds in ‘ist hi ,’ rt’c,ng in mzn ’ (i tin d iscn ’i in i nt~, m i’d i ham
a r,’ n ’ x pe’ns i v u ’ , i flt ’t t  rlVt ’n l it’ ill , or inn p0551 hIt’ t ,n p rtn (i in Ci’ lvi’ ,

• ‘nIunt’ (hr , u n tm h l i ic i’ nn i ur ,’ IS being siu t hm t ’ u h,
I,

A n ,swn’r ‘5 ii

• S p,’e~ t i, ’ sight is in ni si lit’ reeogii , ii’d ‘‘ r disc ni rim m ia i ed nit an
a rn’ , ‘xpc i ns i vi’ , inco riv en is’ nt , on urn possi i ,ht’ to prod oem’  l iv, ’,

Hn ’ t ’n’ i’ t o  ‘ l ’ tnln lt ’ ni t , mi tn i t ’  in , I , . t ’ ,‘vaio pb’s of spn ’et to ’
sights than riia~ ’ req ui rt ’ visual m,’d it ,.

• \‘ist n t , l a rt is ineu m tg s t udin ’d .
• ‘l’ht ’ i n isi r uc t t o il inv tn lves ct nnn cn ’pi s t nr t d n,’t.,n on lshr 1n s i h ta t

w ,.u ld h ut’ , ‘ lt nr i fn n ’t l h~~’ grap hi ns ’ ,t nt ’ s , ’ ni t at liii (c hants , gnaphs ,
i t l t i g r . iuu n s , sc l n n ’ n nt nn it’s , n’ i C.).

• l( n ’adin tg or w n i r i n g  is hn’ inig n t nnn ght on’ a ,l i f f nc i n l t  in ’ t ’hi t , , I ,ngy
hn’I ng m it n rind uc,’,l , t um i d sptn k t’n win ntI s rim ust ha’ m l  a I n ’ ui r ii

I h em ’ c o st u t  n’ rpani s m m  p n’ m nti
~ , \ n n s ss’ n’ r ‘ ‘ ‘ u ’ ’  h I

• S ;n u ’ ,’ i I t , ’ nnuiv ,’nrtn ’ m n t s  rn t i s t  tnt ’ n’ u’t ’ nigu,uit ’ d u’ r t i is cn’uu i t m a t , ’,!
t hai urn ’  n ’ x m n n ’ n t sn vn ’ , nnt t ’ t n n l rn ’ n n i u ’ mt t  , , m r I r t t j n m , ss i i t l u ’ iii p r .., hi uu ’ m ’
l i v , ’ ,

• Shno,v or I n si ni ,,t m u ,  is m u m  i t n ’ t h  t , u  h u m  ray e l n , i u n gu ’ s  I h t ml
,nr,Imnmartl\ ’ (ak, placu’ (ott rapidly on tnt, t.h,,wt~ t ,i ha’

t i hn u ’ r ss’ sn ’ ,‘ u m u  Itu, ’ i , . ’ ml sn lihn ’ ,
• ‘ l’hn ’ ,‘,,n ic r n ’ i ,’ ,‘f!’,’t’ Is of h ,nI ,In ’nn i n,’ • u tnsn  n o t  m ’ i ’ t ’ u ’ ssu ’~

I,, inn’ sInnsvui , a rm d rn ,, i i , , mi Ctnfl r tna k , ’  n l n n ’ ur ,,,’,’’.,. pu ’ it - , ’ h ilu t nlt ’ ,

• .~ m ti n mm. , r t . ’ t n iu f  nint n gn ~n nit s , g r . u j i t n s . i ’ m  tt l u , ’i ‘.\ n’nhi. t h it ’ tm ’ p i u ’
, i n ’ t t t , n t , , , n n s  is u, n ’u ’uln ’ ,t t i  t u , ’ n n i n , m n s n i’ .u n n ’ i hn , ’  ‘‘I t , ’m ’ I ’ . in ) ’ chi nu lgi ’.

iI \nts ~ .n.r ‘‘5  ‘ ‘  n i nbc nn ’ .t i’u ,’ l , , i i t , ’ i ’ t t . .  it ,, nt n n ’ u l i , , I , ’ , t  , i i i i t . , 

—~~~
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v ideontape might st cni j f ic ’anit Iv n’educs’ th u s cost hut would 1nn’obtr blv requIre euigt n i,’ u ’ r
i rig develop nuenu t , ‘l’hie (it hi’ n’ di tie n’enc’e is t bit it it is des i mt  rble t t n  u st I lie t V p’  nuut ’d in m u
cv hc’revt ’n’ poss ible. pail ic ’u lan’ lv if ’ lit ,’ tetr c’hm i nug tige nut is an adapt ive ;tn’ tng r’anu i . bi’-
c’a US(’ tnt ’ the avaj ltibihit~ arid t’c ’ h nn u tt nuIv nil ’ c’o muu h n ut e n’ te r ’nt inials wi th te l t ’ tv is ’ -l ike
tuni c ’t ions

V l I l .G,2 SEli’X”FiN(~ SP FX ’IF I (’ M U)IA SYSTEMS

‘l’o ass ist pitin inue n’ s in se lt ’ ct i tn c m nt t ’ dit r ‘.V ,s t t ’ i i l s , l im it I I  pr’ti~’t du’s a sti i imnu ian’v t i f ’

rued i a use a rid the RI. M m’ec’a ps feat u n’es u t  ~h ti(l(’ nit ~ i r n’t ic i pat n on in c’achi lean ’ rim rig

event. To il lustrate , a sumnim ni arv of ’ nui t ’u lit i l i su ’  f ’r ’ u n n im liii’ [ f  is shit iwni iii thii’ tim ’st nitr ic
c’o luniumis of ’Table 1$, Note that the suiuinittii ’\ is tun ’ r’anige d b k i nd  of ’ niue diuuui . (ibj( ’d’—

ive, subjec’ t matter type. tumi d so on. ‘l’hie kinds tnt ’ nuie diuniu shtnw n tu ne prefixed by I,.

L. timi d I’. t i n  s iuo~s whet her inusi ruc ’n tmn ’s. l t ’ t u r n t u ’ n ~ . ,r t i un un mn t i t i ’ d prograruis arc’ the
teac’himig ti gem its that usc’ the m The n uini t  It ‘,n lurnit iss io ’ t t t t e s  tIme letir’ninig ev i’nit

nuunn het’s w i t h  the pn’ecedrnig Ini f i un ’ nii t r t mu mni
l’ ltmni nien’ s c’onuip letc ’ the next three c o l u m n s  h~ t ’ n uit ’ n ’ inig t lu’ n’c ’ lt ’va nit data for ’ eac ’hi

ls’an’n iimi g evenmt listed in cii! t~ i I f ’r’onui c ’tnun’se nujncn ’a lt i nn re por ts  pn’o~’t ded lt~ the RUM.
is gu ides the c’omph’t ion o f c ’ol. 1 1 ;3 I. m u wh rc’h specific ’ nnie d ia svst enu is are designiat-

t’d, \\ orksheet VI arid Tablc’s H arid (‘ i nm Appt’nidi x :\ assist iilaninem’s iii t his task.
l’h’rese t abl es a sst ic itt Ic c It iss of rued itt n i  , t etic hit n t i~ I bm’m us at . tim i d let it’ hi mug tigc’ nit wi t hi
nit’dia systems. Media systems are described in Append ix B. For examp le. SV niiedia

h a t  support m ist r’uctom’s ii ,SV I iieed ti cc ’onuimodat e a max imuiunii of ’ smx st udenits annum I-
tanetnus lv timid a maxi niuni of ’ iwo i’onucu n’ m’ i’ iut sec ’! ions. Overhead pm’ojc ’c’tor’s tire
appropriate f bi’ this applic’ t it ion . A t,’halkbotum’d, t hough less c’xpemisiv e , was rejec’tecl
because the con mte mit it disp lays is less n’eadilv sta nmda rdizc ’d ,

‘rhe AS\’ media t h a t  so ppon’t lea n’niem’s iii hioniie st udv I,, ,‘\SV a ne prc’pan’ed iii
a respttnise—pac’ed f

’
or uui at  . For’ t his an AS\ ’ ieac’hm imig mm ’rac hiinue was c’hiosemi (fiat uses

ti c’Of iib i nat ion of Ill must ri ps and and iotape c’asset tes.
The I ..SV media prepam’ed in adapt ivc’ f ’ornimat an’e taken to bc’ ac ’ra num hled pro-

gra iii med texts. 01 hien’ I .,SV mimed ia i mi si mup le f ’cnr’nuat a n’e wor k books . t t ’st s. a rid Tech—
ni ic’a l Order’s. ‘I’hmc’ niunmiben’s oi’cop ies of ’ pn’ imited materials n’equii’c’d can be d c’) u’u’numinied

autonimat ic’al lv by MOIX ‘OM
‘Ut) (JisI)lti I he J’,5~’ muedia in adapt Re for ’nutu t . a teac’h i rig mach inc using

hi! ru st r i  i cart  m’idges was chiosemi.
Once specific media systenuus hiatt’ been idenut ified t urd assign ed to lear’ni mug

eve n ts . t hmc’ y shoti Id be enmt~’n’ed into the UI I Wit ii t lie except ion of ’ pm’ inited muiedia) so

I hat till’ R t T M c’ti mm c’omm ipute t hit’ total  niunm’rber’ of ’ items of’ hian’dtt’ar’e n’equi red amid I h err

l is t ’

VIII . I ’ l HARDWARE FOR RECO RDING STUDENT RE SPONSE

If ’ subsequent group disc’ussjonus . rev j ews I with subject mat icr I vpi’ tnt lien’ t hanu
7-l i )) . or c’r it iques will f’oc’us oni t he st udeni Is ’ pen’fom’nia nice dci m’i mug go ided pras’i ii ’ ,’ .

un guided pn’ t ic ’t ice, c’heck primc’ ( ice. on. t(’st . u’t’cor’d I rigs 1)1 I hat pi ’ n’ f o n’mu ma nmc ’e c’anl of lenu
he useful. 1 nm addit itimi . if’ t he teac h immg agemit is not an m ust rt ic ’t t t n’ Ion’ c’hec’k pr’ac ’t ice
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on I, ’ -’) I ’ d i ’ I t t r -  ni - t ih n ;, ’ c t t l t , i t l i ’! ’ t~ ~~~ 
7 - I ) )  ai im! ito u’v t i lu ; u i n n ’ bit t - ’ f l u -e l i  1 - .Ic :u’t l to

I hi - ‘ i ’  i’V i ’ n t s , I t  ‘ i i  l i l t  ~~ itt -l ii t !u ’ i i ! t i - I l  i t t  t i l l ’ ’ i t .  nitt ii dt t i  I it ’\ I ir htt i i  ‘v t i  t t : u t  j on.
I~ i - r ’ i i n l l l ti ,L It ,t i ’ u lw t i r ’t’ iii,ry I i -  miu ’ u ’ n l i ’ i l  hI~t n ’ t i t ’ i t l t i t ’ l .\’ f u i r ’ sc t hj t ’ct t t i : u t ) i ’ n ’  t \ b n ’ ”  7, 9. arid
HI , In I Ili su’ L It.,’-’, ~\ f ) t i ~ i’\ “I’ l ’ I ’cnnl t i c  htir’ dw :ii ’t ’  I~ 111 1 111 ‘ii - ‘hituld be isstciii ’d tu ) the
: t h i l i m i i h l m ’ I t t t I ’  iu ’ t t ~’ i t t i i ~ nv -n t - ’  ‘l’hu’ -’ i’ vv t l! hi’ b i t h  the u’v u’ nt~ in which - ‘tuden it per’f um’ —
m:tnli ’t ’  \ \ i ll by I’ i’ m ’ i it I t ’ l l  timid I hiisu’ ui which it wi l l  lie dtsu ,’u~— ” u ’ i ! in d i l l  iqU ed ~pi’c t h ic

~v s t t ’ n t - ’  c u l t  i t ’  t d t t i t  lii i! at ihu ’ itt) “ i t . - ‘ l o v e  t h u ’ tn requti ’ ed i’ ; Ipact t \  Is obviously
t ’ t t b i t ’ n  lu l l , ’  on the - ‘ i / i ’  ii a ii’l ’ f i u t ’ I t l t l t c  lt ’ t t n i l ,

‘l’t tb th ’ 1° is iiic ’Iude(l lit t - ’t ” !s i  hut m ili t tun ltn iit I pla ni n iem ’s iii liii’ ‘.i’I,’i,-l ion ot

appn’UIII’ Lu te  l’ i’ m ’ i i l’ i l i lt c  liar ’dvv l It ’  i”om ’ s u f I ( i ’ i ’t ru tt ier ’ tv h) i ’ ’ — 1—6 , ptt p€t ’ ami d pencil an -c
usutu l iv -‘u i u c i u ’ i t t  f i r’ t ’ i u u i r u f t  t i~ t ~i ud ’ ni t b l t’ l ’t t I l t  irice, ,~iirfle (‘xcef )tioits migh t occur
t ’ ~.p u’ v ’ I l\ I ni the I e,Im ’b i t  Ic of

’ Lu r ic i t t i c i ’ - ’  tn wh i c h  t t n t uc tdt tnt t i pe n’ecit n’dc’n’ wou ld be
uai’t U I

I’ahlc’ 19

(‘Iu ’5l ’5 n u)T’,’ EIARm ) t% ’Ant ~: i”OR R~x’onorN ; S’n’t’i)EN’n’ PERF0itMAN(’E

,S i u lu i t ’ i ’ t ‘5 l ,ut i i ’ r  I s
~~i’’ 

ii;ti’ulwiiu’ t ’

I, T T ,  Nitt l , - i l i u m and i’ i i i ’ i I  ~ii H i i ’i, ’ t i l l

i t  N i l l , ’  pit~ 
t t ’ I ’ ui,! i ’ t i i ’i on’ ,s l iut lu’ l l t  prt ~~!1R’i sIl l 1 1 0 0 1 1

.\ oil l i l t  i i i t’~~ ,- t ’ ’i1 ii,’ ’
‘ I  \ ‘ n l t ’ l i l a l ) , ’  n i - l i ’ i t t  , i ~ s u t t i u d  fl l t ) V l i ’  c t i m i m i ’ r t m

l i l t ’  i ’ i ’ u , i i ’

‘51 i t ii’ , ‘ , i u t t , ’ i ’ :

N i t n i’ I s tiuil u’ t it prixtuv ’t s it U l i i i ’ i l l  I
( ‘ ,um(’r ,u

Ill \‘ idet t t ~ipt’ ‘ ‘ ‘ i t  II ’i t t ’ i ’ or soi,un d ll i i ivii o ’,irr i i- i ’,i

~ti i d ituIti p n ’ mu’cnr d ,’m , Iti u sS i t u f y it i tb i i ’,iluti ’i ’:,

Nit i i i , ’  e : i i t t u ’ r ~i

For subject miiatten ’ type 9. and probably also for subject matter type 7, on! the
process of ’ stu demm t performance is of’ importance. This imp lies that studen t pc’r’fbr-
mancc’ must be n’c’con’ded in motion. so to spea k. so t hat cn’ itica l features (if pc’rfor-
nuance can he captun’ed. 5 Ih’both the visible and audible f ’eatur’es of ’ t he performance
are iiii pon’tanit , a videotape recorder m a y  be the most convenient choic ’c’ . It (in lv the
audible III’ the visible I features are impor tant , an audiotape n’ecorder I on’ a movie
canmera I would be adequate and ic’ss expe n sive.

By detin uitioi i , on ly the pn’oduct of ’ stu dent per’fbrmanice is iniiportanit m m  subjec’t
niattc’ n’ typc’ 8 . 1 lc’rice the product it si lt ’ wou ld he adequate un lc’ss it wctre fi’agi Ic or
c’phemeral or ill hc’ rw ise miconven ient to d ispfav , I nit hat case , a caniier’a could be used
to captun’e essential f ’ea tun’es of ’ t hc’ product .

Suhjt ’ct matter type U~ teac hes perfbrrnanic’c’ in which hot h t hc’ process amid
product are im port a nt ( ‘ons idera t ions for chin ic of ’ ha n’dwti n’e to record t hc’ process

In i ’. ~‘ i tutuu uiu iut I n t el mc,’ in -.)uu its i n t l  i t ii l i _ t I l t  I’ t i iii it ’ l l ’  t I ’ u l t t  iii ’ , -  liv lIlt -I i t t ”  il “ t i ll f l i t  it ’ ,’’. Ii i i i , ’ , , ’ ,

t il t —I I’m’ i n  ri’i ’tu llv pl unt itu ’d hu’lon ’u ’ ht tuIluI intl art ’ ‘i i h ’ t t  ‘.i’li’i’I ,rl Im ou u u t i ii t iit l i l t p R I o ri’ iii lIt,’ pu’rt nn-

mintm n c n ’ It ~u ’i’ili -’ t uu i i ’u’ t u s n ui , uliii ’ tin i . sjti’l ’I i)t~ui itt —I mi fl ’ i i t n’s ii ’ s iiith , ’ iil” i t i t i u l i l  lii’ .i i il i’ Iii u n  t i t us t lun - i mu i~ a
sI i i ’  “~‘““iiuIl



I i ! ’ l i ’ l ’ ) i i r l ! I l l l u ’ n -  t i l l ’  lii i’ st I l Ite  u~ t l ii i ’ . i’ l i i  s t i i i l i ’ i ’I n n u:iil , ’ r t \  li i ’  ;\nt l, t. in n i’ ,’ , un ~ ii

i ii,’ v usir t i l nu ted i ,u ~~~ t i  ‘ l i i  it ’ ll I lit’ ti iii ’ i ” 'S tu l I i l  h i t  l t t , i i l i ’i’ c’tt ri rIse l uu ’ 1t- ’i’ li lit u i ’ i ’ui r ul

s I iid,’nt n pn ’t idi t i ’t s , lii si ne d, ,nI I Il  tuiit :rl m ne t trt s ~% ‘U Id It u i t  Itt ’ n i ’ ~lt’d I i i  n I t  is I hui ti
,‘~o ’ n ’ i t

’ i u i t k  , u t t i i t , i  1,1 1 11 5 c ’ Iiuusi ’ni l i i  t ’ i’i’ i i n ’ d t , t ~ liii’ l tn ’ tt i ’ u ’ ss iut ’ ien ’ f u t r t i t : t t l i ’t ’ , ~t tt ~l,’ ni i

t in ’ , iii h i t  -. sl t i i tt Ii! Ins ’ t v i n  s i ’ t t i i ’  tr f,l it ci t . t I I’l l  t st il u ’ n ’:ul h u t ,  

-—-—‘ --‘-- ~~~~~~~~~~~~~~~~~
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ix IX. 1)ESC R JI5E H ESOUR (’E (‘ONS’1’R AINT~

I~Itr n t nnt r’s u ht ’ :’c ’n ilu ’ etrc ’lt r esource i ni l i - i ’ l l  u~ i l  t lit ’ hI liu ~ i uo~ tt i t i ’ i  lut tlu’ s :

• ‘‘‘ l’lie t rs st i i i ted r u v u ’ m t t ( u m ’ v  tn the ‘- i t r i l  (u f  t h e  cuu u i ’ — u ’ ’ t ’ t n l t t ’ r  u n l t~t n i d , in

s t u c k elsi ’v\ I tt-ne , i u n  pn’ ocum ’ahlc’ t l in ’ uuu)4 li ti nts ’ t~ hu~
• It s cisut il ‘‘calntic ’i tv ’’ m t  ten n is of the n n tt tx tn tu ui ri i tum itl ue m it ) ~l u_ t i ls ’ n l l~ tn u - t i n t

acc ’or i tn m iodtr t e sinm i ulttrn ic ’ou” i f~ -

• \Vhis’t li cn t lie c’zt 1ntuc ’ i t v ’ ’  u n i t ’ s t ’i’t nnul I lit’ tt~c tttl I t tm iul 1 ~.o \~ l i tt l  t Itt’ d l l l I c ’ i t v

is f i r ’ ettc li un ic ts t t ttl le t t r’mi t rug e~’o’mii -

• \Vliet lii i’ I li t ’ r u ’ s uli t r ’ c’(’ c a r l  lit’ ‘‘slitt n’ t’d’’ —tn ’.titlI t t nne i uiisl ~ by thi n’ ’ I hart timid’

at ’ c ’ t i i un l  ti n’ le t tn ’ n i i t i~ s ’ven it , tt mi d ih s uu t~ liet lis’ n ’ till k’tt r’ n ir mi g event is Ito wirh’h

it hi t u s been ttt ,slt ,T !it’OI I ct tu i s l it t m ’ c’ it un un n i l v  sommi s ’ c - t int  ~liti nt’ 1, If ’ tt n’esot ir ’i’s’
c’ tu n lnl t u t he s l i t tn t ’ th ,  it is stij d to be ‘‘dedrc ’ate d’’ t u n  the ‘ s’t unnl tnt u i-vu - nit ,

l” igune l~ s hovt’s tI ll ’ n’ e l t r t j o n i  of ’ ste ps desc ’ n t iu , ’ d ni tIns sec t to ri llu t h ic ’ ov i ’r:t ll

(l(’c ’t siont Iii l es s ,

- S - - ,

Ill - t i ll t I l t  ‘ ‘Y ,

III ‘U ‘I I’’ II’ . i , ‘i

it ,, Ii

t ilt “I ‘,.

I t ’ ,’ I I. ,i ’,ii lii i : ‘  Ii ’,

i i  Iii i i —t l i ii . ‘ I ’, ’, ,

i t . :1 -v ~~ ~. f l .  .“~‘ 
‘ 

:~ ::‘ ‘ ,,~
;“ -

~

- . “ ‘ S I , I ~ ‘ ‘  

-

h” ig 12 ReltrI um mi unf ’ di ’crsitn ris (ht’s(’n’rhe(l in Seu’, IX
I tn  overall di’cisi innu i u ’t’s~

ii;
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Omit ’ t ih \,lOl)I;\’ s inlIne i mir j i t im ’ t tn r i t  tu ’ .rt tint’s is t l i t nt it Ine ’ m ’ n u i r ts p ltrn int s ’ n ’ s to address
I lit ’ c lo t - st t i l t s  hint Ii u t  h it’ ni t inuibnt ’ r ’  of n ’cs t u ( i r ’ c ’ t ’s ii ) t ’t ic ’hi pt n m’t ic ’ t ul t t n ’  type’ t hiat would hit’
i’t ’qi i t r ’ed tt u u u lt i’r’t iti’ t lis’ course tu s specified t nuu t l  it Iitnw l it -s t tt i ul l ien ’ tn te  t h e ctium’se

c l v i i i  t h itit a lniit ttt ’d nt tr m r tht’ n’ tnt a p u n t  c ’t i l t r n ’ r’ u ’soll r’ m ’u’ us ti v ; tt l t rlile . ‘I’he ter ide iic’ v of
‘lost sc’l i unt i l iu l t inl i i t ’ rs t t u  ih i ’s ic i u L ’uIU i’ st’s trn ’u u u ni u l u’ xisI rig I r’ : t t n l l nig n’sttum ’ c’es n’eflec ’ts

a rea l tat c t il illn’ e ct t tn  ti ini tth ’ t Its ’ dr l l ic ’ ultv iut ’ uu h i t t i imi t n ig t i d tltt it unt i l  u n t ’ i i t ~~’I’Iiis approach ,
howu’ven ’ . inihu ih ni ts imt t gin iat vt ’ di’signi. t ut lemi uminis ’c ’t ’ssti r’t lv: it is also tin unjustified
t t n c ’t tc ’ in I lit’ dt-~-- icr i  ut c u t  m mc lv nis ’w 11111 ‘st’s Ihn’r ’c ’t ( i n ’ e. in t hit’ nil! oil u h i ’ si~ ni phiase’s
lint lv I hi u si’ r e s o u r c e  I inu l i t t i t  i t ’ . I lout t ine ’  i niviiulahle slitiu Id lii’ al hincved to I innit t lie
course ’  uh ’st c nt , (‘ t ’ r I .t l nlv I i m nmt tn t i t nn i s  t n t t i i tn ’ lv  iulexp s ’nisiv e ten n is such as ir ii ’d rtu svs-
h ilts sh m t ut i ltl nt ;n di rec t t h e  (Iesigni t m’onn the uuutaet ,

‘l’lie RUM ti l t! (its hot Ii I he’ nut tr nhx ’ m ’ , u t ’ t t s ’ nuu s used timid t he t r a c t ton i tuf ’ t ime I hey
tin ’s’ tiss’s I, I’ I t i nm nit ’n’s should check tbmes e t ’r’ac ’ti tini s bef it r’c sett l i n g  ti n t inutil c’u lun ’st ’ de—
5 igri - sr ni cc sin ru e’ t nt  ii mu j rig r’e’st in nc -u ’s c’t t mini tnt he used al l (if I he t r me . ‘I’li ree c t  tat ’s muta
t i r’ rss ’ :

I, The t ’n’act itni ui ) t inie’ m i  Use’ ts  lc’ss tha n thit ’ teast uniable I r n mi i t .  iii w h ich cast’

.J 
mitt ti( Ij ust n’lc ’ nlt nee ds I u i be mu ide ’ ,

2. ‘I’lie fn ’ac’t run of ’ t tr ue in l i s t ’  excee ds (hit’ r’ i’ tr s (unltn l)lt’ l imit , and the available ’
c h ut nnuh i tv Is c i mi l i nmnite d tin’ unikniowni , ni w h-t ic’Ii cast’ the nuax inii unum niunmuber ut
items n’eI)or’tc ’d liv the h~1~~I should hit’ initiated liv the thlfowing multi ple:

If i’ t ic ’ tj t tn  of ’ t i m e in trac t I n’e ’ t i st nn i t t hiit ’ limit tn t  t~’ac’t itin i of ’ ( mime ’  m m  usel

‘I’his quanit its ’ should the n be input as the m’tc rm ber tivt t ihablt ’ for ’ the n ie ’xt
iteratiomi

: , The’ f ’n’ac’t ion of ’ t m ime in use’ e’xceeds t F s- reasonable I im it . and the available ’
qc iarmt i (\’ is hi nu mited , To sini’ru late tIme fu l l efFect c nf ’ suc h oven’uti Iizat ion, this ’
number’ sh’unuld be def lated by the fbI Io~ ‘ ing multip le:

I n’easona bfe limit of ’ t raction of tin uie in UseI : ) f ’ r ’a ctr o m i o f t  m ime iii use)

This quanm i its’ is the etl’ect ive nmur um hen’ available and shiou Id be i niput as the
nunibei’ available amid aniothen’ j te ’ ratio ni l)en’kin’niie’d.

The capacit y of ’ a resoun’c’e is t he ,nntnxj nr tim n’iuruher of ’ at udc’nits I h a t  can use it

s imuitann’t iuslv u t  a give’ni learnin g eve nmt—t hurt a , t he RI, ‘ti w ill nieve’r allow m ore’
han this n uniht’n’ of’st udc’nmts to use time ’ reaou m’ct’. Thus, i t is i ni pon’t ant to coriander

Va rv I mug de’mands our the’ r’esoun’ce , such as t hose posed liv n’ec’~’c I i nig st udenits , r ni
spec ify i rig’ c’apac’ ih’ ‘l’h’nis mi ummiben ’ mnt iy be diflerent ton ’ (I tf k ’ r’ c’ mut le’armi inmg e’ve ’mits. It
nt i t rv be ,,ught of ’ in ter’ms t nf ’ t he number’ of ’ at ude’mits a r esource ca r l  ac’c’t n nmnuodate
tin ’ t hue ’ number of ’ st udc’mit-s essio nus that c’ami be conuduc’ted on ti n’e’sinu m’ c’e’ wit hiini t u give -ni
Ii ru e. .‘\s wit hi resource ava ilabil its’ , iilan nie’i’s miuav use’ M( )l )l :\ t i n  hme ’l p ds ’te ’ rm ui true ’
capacit y if ’ it a n u t  l imited a prio, ’i , tn s migh t hue t h e ’  (‘t t S ( ’ fbn’ new fbc ’il it k’s suchu ti a

study hal Is on’ and it nr’iuma ,
If ’ a resource- cami be’ shared , stu de’nits tnt dif l’e’n’e nut se’c ’h iunn ia tnt ’ a le ’ ar ’ mu m u g  e ’v c mul tnr

i mm di flu,’ r’ emu I I cii m’ni i mug eve rita cti fl list’ t si nu U It a ii e’ous lv - ~ hi a rca 1)11’ n’esou n- c - c ’ : c~ i ni lie

~i~i’t l nmiuch nuon’e’ f lexibly t han t hmo sc ’ I lout ar’c di’dic’ate ’d t ( i a si r t t 4 l t ’  sect toni tih a s umugle ’
le ’a m’ mu imig eve ’nmt at a t m iii’,

As miote’d e’ar’lie’r I VII I  ,( ‘ I, if ’ a n’ csunur’ce’ cam u n m tut be’ sbuar ’ e’d s inuuuh ha nie ’t nus l y anu unnug 

-



t i / /  s u i t  i uun ts Ii) t i t t ’  I e ’ tu m ’n u t i : :  ‘v i - i t t  t hr t t t  “ i t t i n ’,’ t i  h u t  c ’ t r n t  lii - - ‘ Il , ur  u - i l  s u m n u  u t Ii o u t - i l — I

t rn n t t u n i c  ~i i lu Iu ’ -‘t ’u ’I h i l t s  if I lit ’ I i ’ : t nn t  I un: i -v  t I l l  n lo ut - ‘ l t , u t ’ ’ i t .  it - ‘ I t ’  it i lu l hi u ’ i i i ’ - : ,’ l i t ’

t \ % u u  or nntu , n ’t’ I ’ t ’ S I I I I I ’ u ’ i ’ -’ I”tu r i’ x : t t i l l t l i ’ , t,n mis t  n ’ ii ’ t t i l ’ tn t  ;i si t tu lc  l t : r l  I l t u , u \  s t l t l I I  l . u r t u  n i l  -

I’, n i t i u i i i t u i r ’  t i  I 11 1 1 1 1  In c u t  t I l t s  it I he st t t tlt l~ r l I h ut ! I l u ’ 0 1 1 , 1 1 1 1 1  - “ 1 1 1 1  It lt , rni u’t itu ” It

rutuni it i t ’  It - t i n ’nu IIc t’ vu ’nII s nt l i l t ’  I _ t h u  u i _ t i  it ,v l’t i t t  n hliltighi I l l’  “ t n t ) ’  pi n’ -’’ I t  u i  mIt l~h
nunu u nut n uur the l:u lnuur - t t n u n n ’v u ’ V t ’ i t t s  t t t a ( I I l l i ’ t i ’ I m I  1 1 1 1 1 1 - . t l u u ’  u l t ’ - t r i t c h i u r  ‘ . l t i t t l u l  hut’ I - l i l t — u I

e nd a mh tt lu ’ n’ t’ n t l r u’ — h i n d ’  mu t lit’ - ‘t utl~ b u l l  afltI n t i’ L i i i  il ’ : t t u l l ’\ i ’ ,
~~ , I l l-’ l  ut te r  I I I  -I L i l t

ha ll , amid l i st ‘net II’ l~t hu ,n’ , ut ~ t ’v

lx ,A s1 ’K(’IAI. REsoL’l ~~’F:s
‘ -. t t t t ll~ t hi t - C .i)),hI ’ I lv II) a sl it’ dual r ’,’son l ’i - i ’ N tu \u ’ i i  f u i t ’  I It u - i ’ l t l i t ’  I’ u i t t l ”- i ’  l i t ’ i’t , n t

lie’ v t um ’i t ’ t I u n iu ly  tt it h t t r t  m t t t l ’ n ’uI\t I t~ n m ~~ s h’ ’ u u n ’  u ’ x _ l rmi l il i’ . .1 s j n i t i l t t t u u n ’  iil i n : I I I  I,,’ t ih u hu-  t u n

ui ’u ’t u i u i ruu i tl: tt e ’ t t t n i u ust t t v t u ’ -~t t t u h i - i i t — — ,t i i i t I t i ilt t i’kr uui ui i t ii iliii”t f i t , ’ , ~“ Ii I l l 5 ’ t I l I I u ’ -’, hui utt -

u’ vm’n ’, lIt ,’ l i — I -  to tt Ito- li b i t t ’  m’ u’ sotil ’ L ’ t ’ is lut i t  t t t h ’ ’l~ I t - ’  l ’ l h i t r c ’ Il I ’ l - l ’ b l :u J I— ’ ,u- ’ nl t , ttu \ .1 ”

I;”ns l u& le ’ i l t s c ’ :tni t~’ t u t c ’ h l : t u I t ’ n m t u u n i s I n’ t u t i u u r t  i i) l u u t r t h l l u c h nuunr ih i s uu ru t i m i : t u  ii’ : ,  i t , hiti t l u l l  1 1 1 1 1 1 1

I bait Ii ut i n ’ c ull p ntr v ’t ice I ad trig h it u m ith is m Il l limit ’ :tt n’ c ’ t ’ : r t f  — t u i t tilt. lIIi ’ t i h t — l V

Mu ust ‘- l it- d u a l n t ’ auut i l’i ’u’s tin ’ \tl i n ’t hl c’, t ll si i l t ’ i ’ l tt p iii \iOl)I:\ Ilt’ c ’ t nt is s ’ t h u t  l i i  u ’ ” _
~it ’ t I ’

— ivc on ’ in shuurl st i l u l il y f u n - S l i t ) , ’  other r’etusoi t . Thus , Ihe’ mi c t r i th n er  : u v : i u l t t i n h u -  it ill i u t t t ’ r t

lie’ kntui t t  n lit ’ t u Ir ’ u’ h i tu ru d ,  ( )Iivi uinsl ’s It t~’ t ll ftc Int l  jn ~ust-’ r hili’ t i  Ii’ nlon’ i’ sI tuh ’ nt t a  t o  l is t ’ I hit ’
t ’ i ’ s l l i t t ’ i ’ i ’  s initciln:tii t’ uii t sl , t I o n  t h i t ’  It r ’tldtic ’l tnl I lit’ t u i t t i l  nunu l nen’ tnt t tu l t th n le ’  tu mid t Ii,’
i’i r l i t id lh\  in ( ’ u ’ ;t c ’hi. ‘l’iit’r’t’ Lirt’ ,‘(U)l)I:’t dtap ltt ,t’ .s !hui ,s ~n’uiu Jnt ’t Ilt u ’ tudal u ’ DtJl ’ .Si’ ‘ :1 ) 1 1 ’

t I V I l ;t te r  to guide the lsstUl i nnc ’nl I  ( I t  sec t ~ t ni sl/t’ .

So i t t i ’  spe’c’i t t l n t - s u l t t n ’ c ’ i ’s , I i t tm ’l ic ’u lt r n ’I  s1~ ’c it i l  f~rc ’ ih i t  It’ s, i :t i i  his ’ s h itr n ’ t’d : i t i u i i r u c
h i ’ t t n ’ n l t m u c  e v e n t — , Lai’ ct ’ piec e’s i n f ’ cq t ti ji nnt ’nit nltiv 11511 lit’ s hi t u n ’ et t h i le ’ ni i’ i is’ci tul c ’ t r ’ c ’umu-
s t t t l t i ’ u ’ s , ,\ t t t t i i t l t ~t i ’ u’ x t t r n i i u l t ’  is for ’ tunic ’ c r 11 1) c ut  atuds’ml!s to u lh Isu - i v i ’  a deni iuntst n- : t i t o t t

id a sk t ll I lou t Is heillc h l r ’t t i ’t ucei l liv t inlot lit-n’ gr’uiu~i , , -\nuut h is ’n ’ r n i s t t tnc ’s’ is ‘,~ hit-nt t n m l e
cr ’u t u h t i tt

’ 
- ‘t t i t l t ’ nt ts is s t t tdv in i g  t h i t ’  kuc tu t mint t t n id t ’uiic ’ t i t i mi (it t u s u bsv at u ’t i t  of ’ t t  Lin ger’

s t i ’ n ii w ht l t ’  t t n t u u l  lie n gn ’ iiu~n st t idies t u dt f f i ’ m ’ t ’t i t su h isvst e nn u u~~i t hit ’ sit nlt’ I : t r ’g u’ r ’ si s t u ’ i t t

In I l t ts cast’. tIn ’ I t r n ’gt’r s’.s le ’m il v - ;tn lie’ shtn m ’e’d h o t  the s ul n sv st emu ia c ’ t r n in i tu t , rniul it m igh t
lit’ tv t ’ l l  Ill iu u ltsl tle ’ r the s uh ns v s t t ’ t i u s  timid I hit’ l ;t i-gt ’ r  sval e ’ nul  as separate ’ n’esuuuri ’,’s

‘FIn e sh i t r n ’ t ’ t u h i lu ’  t i ’ t r t  uI- u’ c a i n  hit’ usi’d to s m r r i t i l t i t e  c ’ uuum ’s i ’ s dui’ tt ig w hi t t ’lt trust r’udluurs

t In’ a c’utmil l n n le ’n’ I mi unn ’niitrh l y sc hedule stude nts Ihr’ t ntt g li a l t c ’ m ’ ni t u t  itt’ set h t it’ lt i ’t’s nf ’ In ’tum m i —
inc tni ’I I t ’ll U’s au I ht rI sI tutl e n uts will nu tt htiv t ’ It ) wait tt n use’ a Iitnn ’t ic ’u ltu r ’  m’ e’soun’ c’e’ m u
I imn mit t ’ d supply , its ih i-ae n ’ ih it ’d m i  Su’i ’, I l l t b’ I ’ t i tic ’c ’onuip hisli this: I II c u n iihui mi e ’ i n itun (nile’
e ven t ti ll ut ’ t Ile’ Ie ’ tur ’ niinig t ’vei t ts tht rt  g t v t ’  r Is e t u u  the ’ t r l t e ’ r ’ nn t t t  ive seque’tic ’e’~, ‘2 1 st a t e ’

f lit’ c ’ t tpt t i ’ It~ ui! t he’ n’ e ’st run’ i’u’ t nt  qcr t ’s i tori m u  t e n n i s  ud ’ t hie’ u i e im l i hit ’ r ’ ot ’ st ui de iit - st - ssiu u iu a
I h ittt c ’t un l  hi’ c ’otutl i le’t (’d in t lit’ I m ine ’ t r v tn i l t ih i l t ’  in t hue ’ i’u uiunl ij  mud c - i t’l l) 5. tI I nt t t rk t ’  I lie
l’u’ sl u u t n ’ c ’ i’ s h it t n’ t r l i l t ’  f i un - I h i ts  i ’ve ’ nu t . I I~e’ c’tn n ’ e’ t ’u l t u n  f iillutv tIm e ’ n-tilt ’ mini dif ien’ u’ nit tnt t int
u uf ’ s l t : t t - u ’ ,n lnle ’ i ’ u ’ s lIUi ’ L ’u’ s t hu tni i’ t r n i mtuu t  s in ui t r l t t n n i c ’ un us lv hue sht in’ed tu m u iot ug t i l l  t ’ ve ’ nut s in
wbm u ’ht t hey ant ’  slut lu - uI

l”u in i’ ,\, Ic n I h ulm ’ , siu b u l tui s i ’ I b i t  s)  wl ’ nt ls w i l l  çs ’ r ’ t i u r ’ mn in h aunts ut twi t  tint a pti’c -i’ tnt
t’qui I ut l lu ’ I i I  u t  tt’ h cli m m m l v  mint ’  Is iv;i I l~ihi It’ , ‘t~’hu nIt ’  ann’ learn ma Iie ’ r ’t inr- lm i Inc . uric t e ’ t rn hu
is w ti t c ’ h m i t t c  I Lu’ I n i ’ r ’ tmur imi t in ie t ’  m inI Iwo tut I n n -n ’ s t in t ’  at udvinig t lit’ pe ’n’to n’nt tn nc ’ m ’ f i n’ t nc-c —
dun’ ’— ‘I ’ h t u ’ hnt i suc ’ a u ’ I l u t i ’ n t c t ’  ut l t ’ : nn ’ n t imi g i ’Vi ’ lu! s is ’

“~l i ’ t l  l u ’ , nu ’ i t i i i ’ , ’ ’ —~ i i i  I t  “ h u l l s  ‘k —I i ’
~~

I , , ’  I l l — , ’ — ’

- ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ —~~~~
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,\t ’I li ly ‘i ’ u m m’ ) miitutm ’s)

i’m ’u ’ h  m m m i i i  tas k :tII

\~ : mtcI i  l , is k pe’rim n mn t tmn c m ’
Si ut l v I tusk pt’rt ’ti m nt mt m nu t’

timi d the e’cjui pmne ’ni( vt’ould hmavc’ a capacity of ’ two. To avoid having to mode’! the four
ti lt e ’ r ’ ntu t i t t ’  seq ( ,e ’ ac ’( ’S e’x pl kit Iv, t lie-se- learn i n mv ~ e ’v e m it a could be c’om um bi ned imuto a
121 )- n ut i’iute e’ve’m it c- tn1 It’d, for c’xanip lt’. e t t rn t  tas k perhbrmuanuce, The equi pmenit wou ld
he’ni ht it-e t n c’tupac’ity ot ’e ight at udt’nnt-scss nonis amid be’ ahuar’e’d Ion’ th u s letu rmi mmig eve-n it.

‘I’lie’ d isadvt nnutage’ to I hm i~: :unlir’oac ’hi is t hat fi n al figu me ’ s tin res(iu r’ c ’e use’ iv ill not ref le’ct
I lie’ t m ite’ t hat nuosl of ’ t he’ atude ’nits tim -c ’ , inn f iic’t , wa iting their’ tun’mi.

Re ’t ns utm ut n hl e ’ I irui its tbr use t u t ’spe’c ial resources nuiust be’ (ibt1nined fro m AT( ‘ . These’
limi t  its sh ic nii Id n’e’ f iec ’t I he t iu c t  that mane corn iile’x, It-as m’e’hiable hardwam ’e’ t~’pe’s wil l
hi at e’ l u its c - i ’  muo n xi nit u ru use’: cci u i pme’ nut U sc’d ~inu mu ul I i—aim i fi c’ocu n-se’s max’ a Iso hit rye ’
liI tsu ’r nlltnxi nuiunll s , } ltnsvevc ’n’ , mutua l t n’ tu ini in ig dt nvs tnn’ e ’ om i lv sux lme nnn ’s b u g ,  allowi n g tnt
le ast tw uu hiuuur’s finn ’ nmon init emu tnni c ’e , Thins , a RE T M eutput of ’ zero idle’ tinie I n’ t n n us l , nte ’ s

j in t i tu  ,u use’ of 7,’u , w h ich nuuay be suf l icie ’nit Ibm’ nuo m’n uonl nontrite ’nuam ict ’-

IN ~4T Rt T(’TORS Ix. I-I

‘l’h ue ’ c’t upac ’ i tv Ot t t t l  iiistm’ nc ’to r ’ ca r l  h)t’ qt i ite ’ vt nr - ial mf e ’ , de’penudirug t int the ’ nnatun ’ t’ cut

t In’ t , ’ :tc ’lt inc act iv i ty .  Ftnn’ t ’xtnnip le’ , tint inst n’uc ’ton’ nntnv be ine’f !’e’ct ive’ in tut un m’i nug ~,ion-e
h m t nmu si x slow at ucle’nits tn t uric’ t inne’ hut nimav e’ t hi ,’c’t ut- e ly pr’e’senit basic’ imi l ’on’mat ic nnm tun

sc’vt’ r’ t u I hiundn ’e’d st ude’muts tnt onc’e. S umuie of ’ I lie I)eiasil)i lit it’s t u nc ’ di sp kived om i Table’
20 .

Table 20

Sut.t ;EsTEI) MAXIMUM CAPACITIES FOR INSTRUCTORS AS TEACHING AGENTS

St u h i ice’n N III l ie -u ’  ‘ Iv  t ie ’s

I— U ) : m mn , l
I’u’,’su ’n i t :u t j e n mi 7 I m ’ ~~t ’ i ’ j t l  5 - 11) (i’\t ’t ’pI

‘I’ u’ae’ hii ig I” o m’nmm t , l iii 7 - I I ) )  I’ u’ m ’ s m ’ ui i z mi m mii i )  Pm’ , ’s ,- nu t t i l i suni 1

Sinni nl i’ ( ‘ .i

I(u’ci )ttl miii i-nt rut ’
I~m ’s 1nmmn nsu’-p:tt’u’d 2ii I’ In ’

,t uli l u t i v , ’ it I
Grmn tnp ini lu ’i ’ ;im ’ ~~ hO 1.1 10

~I 1:  ( t u u , 1 ’ - i inm ’ mi  m ’ xm ’ m ’ ~u l is ll, tt i tm ’ ml liv ttn e ’ i l t t  ut -s  m ’t m p t m c ’ u t \ ’  ui i t nilitv
ml ’ s t u m ,l u’n n t s t m  i s m ’ , ’  ; t m lu-nmiumt u stu ’,ui mmii in n s t i tn ic ct m u m  tm — i ’  i v i m ’ s  7 I t t ,

Il u un I’ tin uu n t i ’ g t ’ t u l  r u inm l t  m i n im- tn t ’ lm ’ t u mu i s t /u ’ , wb iu’ i ’,’ ‘I’ is I It,’ r ,-t m n u t si ,, .

‘,u , In , m’ N munuu t uu:uI l’iguu’ i’s ti nt, ) i ,’t ’t,’e’ t liii t m ust i’un ’tou ’ ’s i lu u l i t ‘, m u

i m ’ i ’ m ’ m ’ i s  u’ unn , I r m ’s pmnnnl Ii) iii, ’ s t u , i t , ’ u t t s ’ pm ’r t i ’ m n uut m lne ’ i’ . S I t m n i i b m l  l it ’ un m i
g rm - . i t u ’ r t l i t m , n  u t ) , 2 u ) , ,un ml u; ‘ i _ t u t u I ui t’ l’,



I t )) )

‘Flue’ c’cin r ’se ’ plt in u shioult! ref lec t t hie’se’ v m i m I  h u n -. to . 1 1 1 t r i m ’  n lit’ i ’ l lu’ l l  ‘. u I ’ v , m m t , u
I itu m is iii tt ’t nc ’huu it g ine’thcnd s , This cant ni ’ t n m l r f v hit ’ .ui ’ u ’t t t u u h n l t ” .hu m’iI ut I l u ~~t n - n ut - I I l l s  t i m ’  .n l
r’e ’t ue ly h ighly ch i f l ~’ re ’ mu t itnte ’d vt ’ith u n’ e ’gt r n’ uI ten l , ’ , m ~’ h i u r u g n u m ’ I  hi ~uu h

It Is usually tidv ist rble’ im t i t i tm l l v  fun l e t  t h e ’  RUM s- t u nni l i t i te  I b m ’  n t u i r n ih nm ’ u mu ) ’ u n rst n’ uui ’ —
tuuns  i- e’quin’ed, m u  c’tiun’ses tvh ue’ n ’e’ a t en ’ f t- s t i i t ’ t u h u lm ’ h iatt ’  I him’ - ‘ l i ) u l m ’ u t k u i i ts lu-m I t T , ’ i i ’

qu ir’ed. hiowe ’ve’i’ e’spe’c’itn llt’ mi  c ’ u u t u r ’ s e’s t l u’ tnl t ni~ wi l  hi tnt lv:m n ice ’d t’qu i u l n u ntn ’ nm t  mi t ’  u n _ I u i

dum’es l , l i nuui tzut iun mis ut n u rust m’uc’tur’ tn vtn n l t ihui l i ty ni u : t ~ hi’ t i mi t nmu h umm r ’ n : i h t t  cumm i s l n’ tn t n i i  , \ n u ~
ct-emits t imuuomig w h i c h rnustm ’uc’t tn r’s tin - c’ sh it n r ’ e’d should tuc i’ Itr tn t  t In’ ~ t rnn t ’  t ; ts ’ t l i t ~

:\ r’easomitt hhu’ I’i m ui it f u n- use’ unf ’tn c’laasm-tionui m ist n’cuc ’tu i r ~‘ ;u i : hn m ’ ~‘tn lc ’u lt i t i ’ mI m s ) m  1 luu ti

I,e ’t , ,-\ tm ’aimiim ig dtuvs per’ nu utn ni t hi
B = classn’cntirum tn’aim u im ’rg houn’s Ix’r (ltiv
C h our’s pen’ mtio m il Ii f’om’ Ietnve’ , mmte ’di c ’t il , t n’t r um uu n m g . ~rntI ol bu n’

un’gtumi izatisi nmal (Jut IC’S I h istorical lv, :12 l t iu u r’ s

Then :

t ’ l tm ss u ’ m n ,n n mm l ist ’ f m nm u i ’ ns t r u t c ’ tmm i ’s

.t SI I~~ C 1 2 1 ,7 t i )  
-

(~\ t i l l 
— 

21 ,7 s  I l l  
-

IX,(’ EVALUATORS

‘l’he capac’ity ot ’ani eva luator’ depenids tin hi is ability (ci Iie’i’ceive’ tumid judge’ at ude’nit

pe’n- Iimn’ n iu anu c ’e mi  c’hi c’c’k pr’ttc’tic’e arid tt’st e ’ve nlts , tinid us su nuu m l t m n 1,1 I lie must m ’crc ’ t u u i ’ ’ s

c’tiptt c’il\ ’ in the n’e’cittut ion hb rnm ua t fbr subje’c’t mu iat Icr ty lie’s M— I)H m’e’ k’m’ tci Ttnble’ 2)11.
Evaluttton’s may tilso conduc t cm’it iclues in t he’ gn’unp i mitc ’n’ac ’t itn ni f in n’mt it - A It h iti ug hm

heat’ ctnpac’it it’s tin - c’ qu ite v-an’iabh e. ct-al cotton ’s an’e usutil Iv tussigne’d to a an t ut u l I

e’mioug hi n’uuni ilmen’ u)! e’vc ’nta t htit spc’c’ i t\’ inig t hiemim by lear - r un g  eve ’nmt wunu Id unit lie’
bu rde nmsummm e.

Usual fy  the’ RE- M sh ould i nit it ul Iv c’umumpute t hit’ nunuihe’ t ’ of ’ e’va lutnt c in ’ s iie’e’ded,
Evaluators should usutul ly mitit be shared anuong t’vt’nits ,

,-\ reasunua ble limit for use eif ’ eva l uateir’s amid classn’uonui nuic nmi ite m ’s c’ tnmm be’ c ’t n lc ’u but -

ed tus linlluiws:

Let: I) vt- tin - k i mug hmou m’s per’ day

‘l’hme’n:
Tt, Im iu u u l  muI . m ’ s ’ , u lu i , mt  t i m  tnt’ =

s I)) C’ 21 . 7 \ S) :t2
- l u l l ) , ~~~I lti I ’ -

u t  ‘, B) ) 2 1 . 7 s  UI

IX , l) MONiTORS

~e 1u u ni tti un ’s fun’ le ’armii nug ct-emits v~’ ithu subject nntnl t t ’ n ’ t vj n i’ s I — ( ~ i’ :mmn b i t v i ’ L un , ’ lv l : u r ~ u ’
t ’ : r j n t r t ’ t I  re’s. L Isutnlly , I lie’ c ’ t i l it i c tt v unf ’ t n it t m i t  ml t in’ f i nn ’ I hut ’se ’ t ’ v ’ n ’ ml ts Is I mnuilt e ’d flu m e’ Lv I lit’



1(11

f ; t i ’ t  I t nt un is hitc h thin ’  e-t ’ e ’ n mt t u kt ’ — jn lt nc ’e’ t lou t Lv hit s um%S mm l u n m n t i t n l  u ris ‘I’b rt ’ u ’ t j u ,mt ’ l n

n n m t nnu ihu un ’ s t u m i  sti h n t e ’ c ’I m n r t u l t m ’ n ’  t r u e ’ s  7-hIt s i n  d rt lc ’ n ’ e-mm n “ tu ul ’ t l i t -n t ’ , t h e ’  n nt i nn mlm e ’ r  t i f

s lmic l e ’ n i l s  t h it it c ’tur t  him ’ r t t t m n iu t , u r ’ e’ d m u  I m t u t e ’ n m t t t u l l Y dt nnige ’ n’ c ntns I e ’ tm n n uun u g u - t m ’ l t l s  i ’ t b umn t ihm h hue ’
I uniuit s ’ t l

,\c~u uI t , tIn’ h~t I~,l s l immt i l c h  mint  i t t l l v  c’cm n nr l iu te ’  I hue ’ n mu mm uh ue ’ n m l  m n i m u n u i t u i n ’ ’. mum ’ ech t ’ ul (

e ’ n’ tm l  lv , mut m n m u t u u i ’ s cant  l ie’ s l t tm i ’ t-d tu nnmc n nl g m i t - l i t  s umc e t i n ’ n ’ t n u g  m m t his ’ s t u n l t c- buu ’ u lui ~ .\s mu te - cl
tu hitu t ’ e’ , n u t c t n l t l t m n ’ s c ’ t m n t  t i~t itrI Iv he’ tuac ’cl tu t u t cu 11)1) j ns ’m’ c’e ’ni t i t  t h e ’  tunu e ’ ,

FA(’ J l ,h ’I ’lF S IX , E

l”tnt ’ t lu t ut’s tu ’— ii _ ul lv htnt’c’ tn h i—a- u I  u - ,m ~ u t t i - u I t ’  tnr iel t i n e ’  t n v t r t l t u l u l c ’  m m l t l nmi le ’ t l  m iu mn h n e- n -s m t
~m l t un tnn i m t g  nue ’ tv u ’ l t l i  ‘ses . hi m uw c ’ vt ’ n ’ . ‘il()l )IA us usm ’f ’nl fi nn ’ de ’ t e ’ r ’ n m u um uum n g I him- c’tnp tu m,’t lv

r es uLt t n’ c’d f u n’ f t u c ’ u l i t  t i ’ s ‘FIie’y e ’ t nnt  um f lt ’ mi hit’ sh o rn - cd tmnut tn nu g Ie ’ tnn’ nm I ic u - v  u - I l ls , lin t In us

be l Ie r’  nut Itu a h i t t t ’ c - I l le mll tnm ui um nig i - s t r u t s  ri tt’ h i u c ’ h the ’ Iu- ; t ~’ I i i iu g ugm ’ nml is tnmm list m ’ue ’ t u un ’,

hne ’t ’t mu se’ uu t ’ t hi e’ It kc ’I u hm , u t u d t h t t u t  u n n m m ’  nn ms l r ’ t rc ’ Iuu n ’ ’a t t t t m Ite ’s will disrupt the’ Ietnc ’hi i nu g it

H nbc l u t h e r ’  eve-nuts. Ev s ’ n r n s  it t i l t  sulute ’c ’t mm mt utte’n’ t v l mc ’s 7-1 0 tint’ lc’ss luk e’ lv l i t he t ih i l m ’ h i

shitt r’ t ’ t tus ’ u h i t ue ’s cin le’ss this ’ ktc ’ u bit  ic’s tine’ large’ Itrhor’t ul u u n ’ un - s, b it u t ig tnn’s , t’tc ’. l out Its t u ir ’

‘l 
I lit’ tun u t tu t u n u t  t u t ’ t m ime ’ t imc ’ I l i t  lu’ s n ul t mt lie’ usm’ d nn u us n lit’ It m c ’t rllv chu’l c’n muu t n me’d ,

M Kl ) I , -~ ‘FYh’KS A N I )  SP F X ’lI ” I ( ’ h lARi ) % ~.’ARI’ lX , F’

‘l’ hm e ’ RI \l s hut n u Id c ’c umi t jnu t e ’  t h e ’  q i r t nn ut I t  u’s m mt muu e ’ d i t n Ivin’s n m e ’ t ’d t ’ c h tn n id I h ue ’ m m c ’ t h i n i k  -

It V .  unuleas ut us t ml n’ e’ac hv fixed , \ ledua t n, 
~~~ ttr ’s’ uscuttl ir tint lit’ ~hit t~’t’tthk’ tCIIIsIII~T,

i h t f l i ’ n ’ e’ nil & ‘v t ’ nt la hi ,-~’~tt iat ’  mac hi i l e ’ mn u cml c ’ c n t l l s c ’ ss t n t ’ us anti que’ li t tr Ptun ’t ic ’ultnn ’ e’t ’ e ’ n u t ,
‘l’h ie ’ c’tuptnc ’ i tv timi d t r v t n n l t u l n i l t t v  t i f ’ s h ie- t ’ i t ic ’ i n ue ’ dt tu sv st t ’ill s trill usutullv be’ dt i ’ It i tt ’d

by I lie’ t u t ut l tti t in )  e ’tr m ’lv ut e r ’ t n tucu ni s u u t  this ’ c ’c uun ’se ’ ihc ’ s tgil , tm s uluac usae ’d rn Sc’ - \ ‘ III.( 2
Exc’e ’p n iu mnus ntt t iv t nr’ ist- tnt t hu c’ t ’tiac’ t u t  n n ue ’ d i tn f i nn’ m’ es j t omusc ’ - ptnc ’e’d o r ’ t uc lt n ptit ’ s’ ~in’ugm’tmnrls
sv he’r’ e’ I hue ’ nuu r nuhi e ’ r - tnf ’ disp lt nv un um t s uun ’ te ’ m ’ ni u rmutn l s must be’ l inuu ite ’ c l  because ’ c t t t I i e ’ i m ’  c ’ u u s l

amid tvhi t’r ’e’ I hit ’ ur e ’ti ptnc ’ u lv us c le’t inued by s’x nat ing Iutnr ’ c lw tn n ’ e’ . Ati dut icnm u:i l l y , I inu iite ’d
c’t ij it ic ’it it’s t mnucl  q t mtnnm n t i c ’ s  s h i uutr lu ,l he’ i ’ ni te ’ n’ e’d c m i  auhm seq ue’nut ite ’ n’ tntu o n ia to pin t cicnw m i
nuu cnn ’e ’ j tn ’ec ise ’lv I he’ nium tibe’m ’ timid CI Sc’ m n h ’ i t e ’mnls m l ’ h it ircl wt nr ’c’ suc h as li lnn i ~ur’tt-jt’ c ’teu n ’sI
n’ e’sjn i red, , \ s  iv it Ii a l um ’ c’ itil re ’s cu ci ni t ’s , tn l t e ’ r n ut m t rye ’ ae’que’muc ’c’a ua i rig sc ’tr m dc ’  nuu e’ t I tn a~
te ’ nuua mni t n~’ lie’ sin u iu l tr tm ’ t ,h liv c’c im nu h m rr um m ig t h m c ’ hut nst c ae’que’ ruct ’ t u tu tn ar mm gle ’ e ’ve ’ r lt . m u itnki n ig
liii ’ syal e nt i  slut in’ e ’tt lm lt’ liii’ t h a t  e’\ ’ e’nl ari d t ’xpm - t’ss in mg its c’tnp t t c ’it t nt Ie ’ r’nuus ctt stude ’ rut-
si sst unn t s ,

RE(’OHI)lN(~ IIARI)WARE

‘I’hue ’ t ’ t u i u :ms - u t v  m l ’ Iour’ c lw tnn ’ e- h un ’  n’ e ’c - mm r ’ c humi g at u id u ’hiI l n e ’ n t imm nn mtn m ui ’e ’ us usut m lly utr uc I I I ,

S t t rh i e’t tr i te ’s it Is (hue at , , ’ tnt ’ t h e  ~nc ’ m ’ hcnn ’ nmiinu g letn m uu ,- \v ;u nI tuhnIr i ~ shutiule l usually hi’
t he ’ I e ’ r ’ m n u in tc ’ t l  h ’n’ umnmu t hi’ tint put m nt earh t  l t e ’ n t m t  l i m i t s  I ‘sina I I~ n’ t’ e ’c n r ’ u l mnug ht mr - t lwt mn’c e’t nnun ie m t
h~ ’ s hut nm ’ ct l im n lumnnu g d nf l ’,’r’ t ’ nul lea n nu I ntc u - i  n i t  Is
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X. ASSI6N SECTION SIZE AND TIME x

l”ur t t u l l y , Iiltt niiie ’ r’s s l ut - c I t y  m n tmximu i u nu u amid niu im u i nm n unum sec t m i  sl~e. ,‘\ssi g nu lm u u-ii t of ’
ti e’ t m ite ’ ae’t t iside ’ t i mr etichi Ie ’a r- m i i nug e’ve ’nut c’t implete’s ( hue ’ de’ac ’r’ i pt iunm td ’ le’ tnn’n i inug

e ’ te ’ nm hs , l’mg un’ c’ 1:1 shiutvs I be n’e ’ lt ut tori of ’ steps dt’ac’ribed mu t h i s  se’c’ t ion t u u (hit’ cnte ’ n ’ t n l I
ds’c’ is ic n mu p n- c ic ’e’ss,

I D is Ct lHE tuI , IE - . Al’ , E ’ .‘.~ II~~TS

- u ~, t ts I  -~~ ‘ , ‘i s ’ ~o m ;t A l l  - ‘, A ’,

A ’’,

Al ’,[ulliI~~ t A L i ’ ‘- , P011. 1

CI S,Il tF .E  II ‘~i ‘I lIft’.

I ’IA ’ .k’lBl “I

‘-CH IC . iC l’AAtIt L L

.‘ ‘ . ‘ . :,,‘ , 5111 - ’, C I I  -Aft TI lE

‘Oil 4111 ,i~’,~ ’,C

, ,, t’ ,. “I_ _
i ‘

“A lt ”’’” ‘Aft’

.1’

S I I  - A t i ’ ,A,,t T Ill

L Fig, 13—Relation of ’ decisions described mi  See, X
to overal l decision process

SPECIFY SECTION SIZE X .A

,‘\ ae’c’t ion ts a si might’ occ’u r’n’e’nuc’e ’ u u l ’ a le’tum’n u i rig e’ve’nit - Sec t m im i SI/ i ’  is sh)e’c ’i lied 1w
t m s s t g r m m n t g  t u rumax im uuumu u tum id t m r uu i nu i nuu u nui value ’ t c u I hue ’ n uut uuhi e ’ m ’ cml ’ sI irc h’ m uts I hu tit niitmv
I im n’n uu a -te ’c-I run ni , Thue ’ae’ mu ci rim he’ m’ s s huti t m Id n- c’ f leet t lie c’ tnn u u h in n at i tt ni cml ’ r’e’aciti n’t’e’ Ct r u n t u’ tl me ’ s
t u m i d prior c’hicnic ’e’s u I ’ teac’ hiinug tuge ’ mut t un uci te ’ t nc ’hu inug lin r ’ mu o nt as al u ggc- st c- u I i n Ttihile’a 21 ,
22, t m rid 2 1. I 9 tu t u ncr’s slit nut Id rut if f i’d h mu nud hi’ I Lest’ mu u mi nI c’i’s, liii I I hi ‘v slit int l ci be’

I 1)3



10 I

tuts’ tnn’ s’ t h mtmt if t lu ev at n ’1nv t ime m far- t n -anti t h ue ’ mn i it n i i tr v lie’ t n t u i mm u ss uh i le ’  nO ’ uhm ’ ’ — i~~n itmn m ’i l

te ’t uc ’ hum mug t u gs ’ h m l s to f ’tr lh i l l  t hue’ te ’ t ic ’hu ir ’mg t ’c nn ’ n u utmt s sjic ’e ’ t I Ic ’ cI . ‘I’hu e’ t~n huI ’- - t n t ’  n’ m ’ t m m c i i it ,

t i’es iue’mtt Iv I Ii n’cnug hucnu t t hue f inl 1 m i  nig ci isc ’ nas icu n u

Table 21

Sttut ;K5TEn Mr N m~ic ’ NI MAx IMuM SKe ’i’rcuN Sm z~:s. Sumi.m ~:e”r MAvi’~:R T\’I’Es 1-6

l ’ m ’ ,u u ’ I t u t t ~ ,‘ \ gm ’ u mt

I Im ’s l m t m l l s u ’  t ’ , u t , i t  ,\uI; m jnt r i m ’
l m ’ ,,m ’ I u i i tg  i” c m m ni.mt I ,m ’ tm m nl m ’m t u n s t m m m e ’ i ,n m }t m mn ut m iumnn I’ r , ’ t  r , m u un

Smn u i n l m’ l / t  I I —

I~s’,’ i t tmn i mmin  I l l  I
It m ’s l io i ms m ” j i tms ’ i’uI I / I I 21 1

~~t I tm i nnmv m ’  1 1  Ii; I (‘
(‘~m mnu p i i u t , - m t m c’ i  m u m  l i t )

- t , T rt , Im ’ I’ umi m’t i  ) m ’x t ’ t’ i ut us lur uuut ,’ , I t n ~ t ’ z m, ’ u l u t t , ’s e’t m~ ut mc ’ m i u u ’s i i i ’  Itt im , u i’ t ftt i t t -

c’tm h ntmeui it’s tt ur mi’spmummsm ’’ iutts ’m’tI m u d  mt liu l nl vt’ ~t rmugt’ imu ius),

‘N ,t nm t u u u , il t’i gurm ’ scmgg e’sum’ul ln~ e’urt’m’um t Iv mv ,i u l, utt l, ’ i i amnl w ztmm’ ,

Table 22

SUGGESTED MINIMuM/MAx IMuM Sn’i.m’i-s,
StTIUECT MA’rr n~R Tvn ’E 7”

I’ ,’ tte -I uui t u t  . ‘u~~t ’ u t t

‘t ’ i - t mt ’ ) ni nit I” u , m’ ruu t t t  l , t ’ t mmu u m ’ m’ I nust  ‘n u t t i m ’

Si nuu t ulm ’  ii i’ ‘ in n I’ i nt l’ I I ‘ m ul l’

I t m ~,~i t tm i  miii m l ’  iii I’ I uI ’  11 inn ’ 1 ’

H ‘ s n n uum n s u - i n tmc ’ m —cI m i t  itl I ‘I ’ I ‘I’
,.\m I,i~n n is ’ , ’ it t ’ u , m ’ l’ ‘ I ’  I - ‘ ‘I’
C ’, m m u u m ~ n i u i t , ’ u ’ t t t ’ l  j ,n mu 1 10

i
. \ l I  I , ’ t t m uuu nn i t  , ‘ve ’ i t i  t t ’ I t i ’ s  m’x , ’m ’pi ln m m-si ’ m n t t u t  m m m i  I

t I , ’mu i umnu s i  m t , t i m m n i , it r mdm u t  i I i s , ’ u ts s u i i i t , mmmi i  I n , n iun , -s v tu m k ,
‘ I ’ Iu ,- s m ’ sv ,m t , I t I  In , — I i t m iuml l , ’ mI  Ink , ’ s o t m t , ’t ’I mmmi i i  t , ’ m I

It , i - s i mm- lit t ’,um ’ mlm ’ n u u u i u u s t u ’ t m l t u m u n s  iii ss ’Itm, ’Im Ilu m’ mum
sn m u m ’ u t m u - Is t l ’ i t c ’ I ium i ) i  , m t t m ’ i m l  tmsuun ~ s l i , i u l m ’ u i t s  I , ’
nun I It ,- if, ’mmu m mmns t  ma ) ut i mu ,

In ,1, \tu muul m m ’i ’ m U ’ s t u m m lm ’ un l s  mini tm- t u r i n .

~ un , uuu Nt nuI i i ~n Im ’ s ml n , ’ m m ut s t ~~u ’ , t’ ;u,’lu us t i n  r u m t t ’ O , i

o mIt- i ’ i t n tmn i  1) , rum n u muu s n In,’ t r ’ ’ , u t , ’ , ’  t l i tmmi ‘ i F  m ’ t i t i ; mI Iii it , 
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Si u ;u t EsrKmn M I N n N I L M  ~1AxmMc ’ Ni  SEt”i’ lulN Siz~:s,
SII u.nKt”n ’ i~i1A’rn’Emi ‘Ft u’~:s 

)~- lt )

‘I ’ u ’ tmu ’ I iuulg .\ i t t - m i t

‘l ’ ,’tuu ’ )uu mum ,t t” ,,m ’ nuu,mI l,,- , m m m u u - m  Inst m m m t ’ i t u m

Tsumui l ul i ’  I 1 I I  
-

Il m’ , ’ u t . m m u , u u u  I I I utt ~
t i m ’ s t u m m n u s , ’  1 n.um ’m ’ ml I I I ,

i , i ’ t i u i j t  l u t i m - m ’ t m t ’ i i m u u n  i ‘ I t t

~.\ lI l m - t m m n m u m m ~t , - t m ’ u u l  mv i i i ’ s t’ x c ’ m ’ l n l  i t m m ’ s u ’ u n i t u t r t t u l , ’
i t , ’ u u u , ’ u t ’ ,t r i m  dun n , o mumlu i n c lu- ,u ’ mr s s t , u t u , tmuu t l Iumuuuu m ’ss ’ mtm k ,
‘I h,’s,’ w m m i m t , I  l it- In tm n i l l u ’ , I  l t k t ’  sulIiI , ’ t ’I rtn :i i l m m
i~ 1 mm -s 1 U ,

lu
1 - t ’ uu , t u - l ’ m u u m - m I , m ’ xd ’ i- lm l is Iim u mit , -iI tm y t’t mc’ mlili ,-s

t ’ . i i n i , m . u t I i ’ .— .

it , t m  \ m ’ u u t r r t ~iI t ’ u u tum mu -s  t l m , t i  slu ,nul,I mu’ l I , - ’i
l In,’ mmns i u ’ u u c ’ i , t i ’ ’s , t I u u I u l ~ ’ I t t  pt-me - i-it’ d- tti ti l i’ d-s h nc . lm ( I
1d m i l u m’ ‘.1 i t i ) , ’ m i t s ’ I t t _ i  I , t i ’ i t i , m u i  t m _ S i ’ m ’

Max inuunu Sectio n Size ’ X .,\ .1

.\s ti- ut Ii c’ tu i i t t c ’ i t i  , t h e ’  n tlt mxunnm u mm l sect m cm l Si /c ’  5 m l e’ts’r ’ t ’xc ’c ’eded itt the RET M: e’ .g. ,
it ’ ll st itc h-ntIs t tnn ’ t vc ’  tu t  t im c ’ v e ’ nu t wi l l use ’  m u utuxu nu u u mum sifl’ is 10 , cm n ue ’ s tudent wil l  e l m  h ms ’ r
tra it f inn ’ the ’ i’ c ’ su u i i l ’ c ’ t ’ s 1cm hut’ t ’n’ e’s ’t I if  i ’ c ’ s i l i t t ’ c ’es t in - c’ Imnuu ite ’ d I tin ’ attnr ’ t 1 ric’ir se’ c’t rc m m l ,
‘I’hiu,ms , ut us in l u l t e un ’ l tn nmt 1c m cm nit a udc ’r ’ t’ t n m’ vmn ug n’e’q uir’ s ’ nulen uts . suc h t u s  Out’ tic ’c ’ m iu u n i ut dt ut c u t
tn t ’ n’e’c ’vc ’Ii nuu .T st t rde ’ r i ls . t rlue ’ ru sel l trig t h i s  mui t t x i m i mn nuu .

l I the ’  n u ut uxi nu u nnu u se’c ’t mi m i s l i t ’  is i,Ti’ m ’t i t - m t h ut un i omit ’ , ti ll st udc ’m ita trill tt t ke ’ tIlt’ stun i us ’
I rmuue ’ tum ctumui p le’ (c ’ thue ’ se- c t  ton i ‘Fhu ms 1s t  his’ t ive’n’ tuge’ t unite ’ t mss rc itet l  Ion’ t he’ lu,’ tnn ’ niunmg e’ve ’nui
m m  t ime’ nue ’x l sIc - li  iii c’t itm n’St ’ dm ’si cl t ‘I’I ue ’ m’ c ’ f u nr ’ c ’ , ii’ j m ltn nun is ’ r ’ s tt’ tn ni t  1 cm tussun’e’ t lut ut c’ tn c ’h u
stu u le ’nut Iui’ ut ~ i’easi’ s t hi n - t itig’ li a le t nnn i i mi g  e’t ’ e ’ nt t  tut h i s  un\ t ’ni n’ tule ’ , t h e ’  nu utnxi nu u n m ul sect itu ni
ar/ i ’  nuul ist his’ tunic ’ .

l”umr ’ et mc ’hu ht ’ tun ’ n umnig e ’ v t ’ nu t t h e ’  nun.tix im ul um i u ae’ t ’t h u n  st / u ’ nuu uat ti lii’ tuvs he’ ~n e ’ tu te ’ m ’ t b unt
mur  e’t hti.ul tcm I he’ nu u mni m nui u nui  inn ’ ruin st ut le ’ m uta iv ill he ~m hi Ie’ to c’onuup ls’te ’ time ’ e’t ’ e ’ ri t . ‘l’hiiis ,
t , m r’ cr ’m uuu ~u dtsc’ussit m nh tun id t e ’ t mnu u pe ’n’ li im’nuiamuc ’e’ t h e ’  nu utmximu ’ t r r u t  s licm uhd tu ltv tnys he’ gm ’ s ’ tmte ’ n-
t hutu n u lulli’

I”n’ cim uu I he’ s l th mm u ljmt nu r i t  cif ’ n’ t ’sc mn n’ c ’e’ else’ tn km m ie ’ , nu utnx m mu l nmu u se ’ c ’ t i t mmi  sl it ’ ~ht utihd lit’ c hu ms, ’

t tm scurrus ’ nuuu Itr~m Is’ cml ’ I lie’ c’iihitnc ’ t t%  cml ’ I lie’ set tnt ’ n’e’sc mun’cc - s t n s sugit i ’~l tem this ’ sec t m c m i ,  lint
less t ht imi I lu e ’ m n ’ nun u nu rn i un uu t u u t t m l  c u mun a c ’  c’a ptmc ’ mtv .  I l c t wc ’ vc - m ’ , tus stucLi ’ - .I,’ul 1w ‘l’t i ldc’s
2 1 2:1, t h e r e ’  tin - c’ ~t ’ \  u-r ’ tm l r nms h:ummc ’c’s m u  w hic’hi se’c ’t m ,m nu s t /c ’  s h ucutm l c i hit’ I t i m u l t c ’c l I t t um, ’ m r m u u l
a t lc’ s uc i m t t t u ’ t l te ’ t m e ’hu l l l c tnge ’ nut It t  ctur ’ r~ t i n t  a c’h utms s ’ r m ts ’t ic ’ Iu mmu g t i mn ’nuu a t -

lI’ t hie’ nuut mx m r u u u muu se’cI mcm nu S I / i ’  is le’ss I htmn m I lie’ u - mt t r ’v gn’umu~t s i / c ’ , sI ut l m ’ n mts mumt iv lotv ,-
1 mm vi’ t n it  Iii cnil t ’n’ Ie ’t u r - nu i n ug m ’ v m ’ n i t s  I mun ’  wh iic ’h u I 1 u ’  t n v tuu l t u hu u l mt v  i i )  cls ’dic ’ :u h e ’ u l n’e smuti r ’e’m’s I s

l rn uu r te ’ d  O t e ’cinn’ se ’ , it sm u m ut i n y s t u d e n t s  e’ ntei’ t Ime ’ c’ct ur’ sc c nv e ’ r ’  sims - li tm s h u m ur t  I m n num ’  t lu ~mi

I hu t ’ t , mt t n l  c ult I s m ’ c’t m ji tnc ’ rt ne’s m i t  I In’ r’ m ’ a uut in ’ c ’t -s t i v t n t ltulile ’ h i m  t h e  lc ’ tu r ’ n urig cve ’nll tm n e
e ’ cnm i t m n uut n l l~ c’ ’a’c ’ e ’c lt’ul, i l i u m ’ ,’ mmmc l mn ut m n’ t ’ at um c l m ’ nu ts trill hi att ’ h u m  is i ll hum’ lcuiu ~ u ’r’ tmnu c i

l u u r l c c ’ u ’  I I l I u m ’— to t ’ m ul t ’ m’  I lie ’ c -s  i -mit
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Ntmt e’ I htit m u  Table’s 2 1 tumid 23 in se’ven’ t u l ir i st t u nuc ’e’s nul tux m m u t u m u u sect m mm i s t / c ’  us

tmnuc le ’ h inue ’ c l . In I he’se’ l ist s pltnu umu e ’ m ’ s shcnuld he’ guid e’d h t ~ t hus ’ m l mtuxim uuum m ui c’t npac ilv ml ’

w h it nte ’vc ’ n ’ hucilut ut’s , e’qumpnue’nul , m m ’ umt h i t ’ r -  r’ e’suun ’c’e’a hit uve’ bc’e’nu t ss tc nic ’d l u  I lit’ hi ’ tm nmi—

m ug events w it h I lit’ give ’nu l’ciniu l) im lt tt ie inu cil’ te ’ tnc hitng t mgt ’ nut t m m u d te ti c hu imi g f in r ’ r t u t nl
F’c in’ su bjec t nui tnt t e n- type’ 7 It e ’ t u muu skil ls , Table’ 22 u , t h e ’  niut ixinultum ss’c - t iu n size’ hur A

all type’s cml ’ Ie ’ tun ’ni in ug evs ’ nuta exc ’e’pt pn’e ’sc ’nuhati oni . ( Iern l (un lstr ’tn t iuum l , U m i u u lu t h isc ’u sst cm nm ,
tumid hi cunu ue ’wtnn ’k shutmuld be’ scmnu le ’ mii ul ti ple, mu , itt ’ t eam size’, Run- e ’xtnn ump le ’ , ut at cmde ’nits
nult ist hi e ’r ’Iim n’ nll the’ skill m u  te’anuia u ut ’ f iiun’, mu itnx inu uu nu u as’c ’t itn n u suit’ could lie’ ‘I, ~~, 12 , e’tc’,
if ’ I he carrier’s tnn’e t hue teac’hi m ug  tugerut , huovt-e’vc’r. t h-ic’ nu u tmxim u u tmni sic - I utumi s l/ t ’  ahismu Id
e’tiut il he’ te’tuniu ~izc’, tumid rim = 1.

.\a dt sc’t msst’d earlier ’, tv hc ’ nu t hue te’tuc’hiinig tugemit us tunu rust m’uc’t t tr ’  un snhte’c ’t muutn ue’ r
type’s ~~- I)) . t In’ nul tmxmm uuunu i ac’c’t icinu sties shutinld be c’hiuse’nu to n’eflec’ t t lie’ m ust ru clu im ’s
tubi I tv tt i pe’n’ceive tumid r’e’spond to t he student ’s pe’rf’cirnmtumi ct’ I its note’d un Table 231.

The t’al ut’s itt ’ It’l l c’rs mu - mu . tumi d o should be’ chosen to m- e’f le’c’t t hu is tubi In v , ti it li mit he-i mug
hue’ ltun’gc’at tumid t i the ’  s mi itt l lest of (lie’ t hn’ee. Add it ionma l Is’ , nui mu . timi d u ti i l l usut il ly be’

an mtu l le’r’ t h ut mn u or’ On’ aam uue’ ins I he’in’ countc’m’parts on Table’ 21 , niame’ Iv, ~) 1, 2) ) , tumi d h
As wit hi tusai gnmnlme nt of ’ re’sourc es . se’c’t iomu siz e mt uy be’ spe’c’if ic’d fbr c ’cm nu ubi nuat icmmms

enl ’ le’an’niirig t ’v c ’ nu ts. Any c’onimbiniationu mimay be’ used exc ’ept N I nuo muc ’ I . ‘l’hue fi re’goinug
drsc ’ems a ion u suggests t hat (lie’ numust n’ettsoniable c’umn ibinuatio ni miuight he anbje ’c nui t ntte ’ r
ty pe, le’tur ’muinig c’s- c- mit type , tumi d studenut group I r’ tuc ’k I SM LSI, It ’ then’e is l i t t  Is’ dive-ra ifi-
c’t it tcm n i in teac’huinig method on’ subje’ct muuat te’m’ type’ , d r  nt lock—ste -p inst n’uc’t tori ma bein g
pl a n n e d ,  hiowe’s’e- r. ae le’c ’t ionm of ’ W , B. or cit hme ’r In ure’ aggn’egtuted policies would be’
u’etiscirituble,

X ,A ,2 Minimum Section Size

The’ mini imu’uum sc-c l ion ar/c ’ muiust be’ omit’ on’ nmion’e. If ’ I lie rut ruimunu ae’c’t ion si/c ’ f’or

tn le’an’nim’mg e’ve nut is gu’etmte’ r t harm one. each stude’nit tmrri t - i rm g at t h a t  even t must wz uit
tint t r l I lie’ rn in mmii unit has bee’mi n ’t ’ac’ hme’d , I Iotveve’ r, nutu km rig I lie miii nii rim cm nit aec’t ion size
f u r  a letur ’ni inig e’ve’mit eciual tin’ very ne-tur ’ lv equal to I he c’tipac’itv cml ’ t b-ne i’esoun’ce’a t h tml
w i ll be use-d ton’ I h a t  u’ve ’nil niac in-es t i-nat re’s (t ur’ c ’e’a wi ll he’ nt’ t urlv f u l l y  cit nli zed l i r t i it ut
cve ’ mm t - Never sc’I t iuua miiuniiniuuni n larger’ C hamu the’ m uu in m m m m i i  ttit t t  I c’ciun’se’ c’aptnc’ity utt ’
lie’ resou rc’e’s assigned tt i the’ eve ’m’it -

If ’ t he rum m i  munu sect run t am is’ us gr’e’ tut e’ r t han the ’ c-nit r’~’ gn’cicm p at /c ’  f u r  a m n uue ’
It ’tun ’nu i rig c-sent , at udenit a i nm omit’ t’nut n’s’ gn’ou I~ 

ru tty htns’e’ to ti’tu it hun’ cit Ius’r at ud emm t s len
jtiin the-ni to fill up the’ sect ion : such ait utut icmnus umf Ie nu an’ise’ iii Iock-ste ’p m ist ruc’I icimu ,
I mu add it j im , if - t he’ nit in imu mit se-ct ion si/c ’ ~5 great e’r t htu mm uric’ , a rec’vc ’ I m rug at ude’nut mas’
htmve ’ tc m want to take the’ c- s e-nt em it ml hi~’ nue ’xt group tut ’ at nde’nuta commit ’s tulonmg ,

Table 22. ts’hich deals ss-i h nuuaximiuu m tumid r’ru inimunu sect iunu si/c’s ta r I hit’ te ac ’ h’n-
m ug tu t ’ team skills , snggc ’sts I Intl if ’ t mn i inst n’t mc ’tc it ’ Ia Clue ’ te’ac ’hinug tugoml t the’ m uu inmi ru uum u m
si’~’I h u n  51Z&’ cant be curie ’ less t hani scnm iie’ mi mt m It r lilt’ of ’ t he te’arui size, Th is is he-cause ’ I lie’
inst ruc’tc ir c’tuni usua l ft subst it t ltt ’ f ’on’ a te-ani muie ’nmbe’r if ’ mme c’c’ssar~’, F’cmm ’ examp le’ , it ’
th e’ t i t u m i t  s t / c ’  us tour. nii inimun is mig h t be’ 3, 7. II, t’tc. Choice o13 -I fu r e’xaum’rpte- l
m iniin uum uu rnaximum uu sect mc m i s i / c ’  iie ’m ’muui ts muior e ’ f l e ’xih il i t y m m  how I htu nu doe’s c’hoic’e’
itt -I I timid is t hie’re’himre- n’e-e’tmn mu me-nude- cl , I ni ge’nie-n’al . i t is advisable’ to nui tuke’ t lie’ muiim ui-
rum unmi se-ct morn slit’ at rid Iv smalle’r t han I u ’tut he’n’ I h arm e’s iual to l l  he’ ruut mxi nim u nu u to pernum it
nuore’ fle ’xihi lr t y in at tide-nit flow tumid te l tic’c ’unuuniic mt l t mte ’ at m ’tu~ at nde’nta .
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‘h ’hi ,- m’ c ’ t i u ~ m m L s  m m X .\ I c ’u mnic , - m imu i l ~ c - u m m m u h m u m u t m t  l i m I t s  ml lm ’ tm r n i t i t ~ ‘ t u n i s  fo r uss u d uu

ur i c -nu t  ill l l t t u x t i l t i t l l l  s t ’ c t m u u ml  ~ t ie ’  tm ~up lv 1 m m  t I lt- ms — t d nu nu tc ’ ni t mm) m i l l r l t l t l u t i u  s t ’ ~’t l i m i t  ~ I / u ’  is

ti elI

.s~~~I(;N ’1’ IMK ‘I’O 1,E,\RNIN ( ; K\ ’ KN’ l ’~ X ,R

‘l’ble’ I mitt ’  rc’ qutr t - d iii ’ s i t  t t a t d e r  hmr tn Is’~m mm i uI l2  evc ’ r i t  us tih ~-~’tc’d hiy sc’v c ’rtr h

inu tt ’m ’ttc l Ir i~ l~t c ’Iu u rs ’ t lit’ sciI m~e’ct h tml Ic r ’ u I I lie Ic- tu r n  t t c  m’ t ’ u ’nm l . I lm e’ c’tu l tt m lmt hitv t umid

n u l t u t i v t n t i i m n  em f ’ t ht’ ~t ttde’nt to lt ’ttr’ nm thu. st ibtect n itr I te - n’ , tud itt i nii s l r’ tm tm t ’ e t url ’~tnlgs’ltl e nl t s

ti tl ’ect tri g I he’ ~t Ilttct ut tInt im f ’ l imi ts ’  t o  m Ite e’vc’nit , tumid Iht ’ m t l c’I b u d  lt~ s i’ huu c ’hu the e’s-c-nit is

ttmut ~h uI Is’tic ’hu i ru 1~ t uge ’ni t-ts ’tn c ’hunig t ’simnt itut c u u nilhi tm l t m t I t un t  .

(‘onmsideration s About Subject ~,Iatter 
X ,R, 1

‘l’hm’e’c ’ c’ lm t nr ’ t uc ’t t ’ r ist lc ’s m i t t Its’ subjt’cl m ui t nl t e m ml t u n u i n t d m v i u l t mtu l  Ic ’ t u i ’ i t IO U  s’ve ’nll tu f l ’e’c ’I
the’ t i n t i c ’  m’ c’t humirt ’d t cm tt’tuch it: the’ Um muss tu lti ct umnil t m f  rui t ml t’ m tt ul Itt be It -tur n ed, its ctmnu i-

p le xt tv , tumid it s hu i tuihitu ri t v 1 c m ( l ie’  ~t st-rtt ~ m’ st cidc ’n it . ‘Fht’ss’ c’hi t im ~t m ,It ’i’is t ic ’ s , chisc ’tiast ’d
tn t ~m I i i t c ’  l c’rl~ thu tnt Sc -c , hl.U,2. , t m r ’ c’ m mt ig hulv re’t le ’cl c ’d tnt MOl)I:\’s suh~ e’cI nultml t e ’ r Ivpc ’ s

I t hii ’ m m i i ~ h h lit hj c ’ t .  I t  t huc ’ tt ssl4iln m ic’ n il ttl ’ stm hm,jt ’ct nuu t mt l e ’ r ’ type’s rt’l lec ’Is su bjec t nu t t ut ls ’ r
di ll’ic ’till v c’u uIl t l IIc ’ xIl\ - anuuonnt , su m ihunii i hi ttn ’tlA ’ l . liinud t u nm u e ’nu ltnl c- tunsi de ’rtutt t u n is it t ’ tI l e’

I m Ile’ r ’c ’ t f tu in ’ t’d f inn’ mu Is ’ttr ’ rm in ig s’vt ’nit nuutuy htmv c ’ t u l r ’e’t udy bs’e’ii built um i tc i  this ’ c ’m u tu ms s ’
3d ‘s u14 11 .

Subjec t m ulmi ttc ’ r ’  tYpe’s 7 1 Imr um ugl u 11) ~u me mu d t f l ’e ’ m ’c’r i n s t u u l ’ \  , htc twe vt ’ r: hmc ’c ’tu tu sc ’ t hese’
c’u u nu c ’e ’n’m l t lit’ te’t uc ’h’m i nug of ak lll s n- e’qu iu ’inig th i s’ l ist ’  l cu f l t ’ i i  this ’ nu l t u m lm pu l tu t  ic uni I u t h ’ sps ’c mtnh

i’s ’Suil mi’ cm ’ s , I b u e ’ n’ c’ mmmc ttau tull v ithu ys ic ’t ml limits C ci the slut’ed t r ut h irhuic ’hi the skills cmi i i
he’ ps’ m l it n-rn s-el tmnd s’ t m r mu ed, l”ct r c’xtu nut pIe’ , u mu t s ’ tuc ’ Iii rug at t mde ’ ruts Ic i c le-v t- I op hi I mu , Ii rile’
ritual he’ tullumwc’ d h i m this ’ de’vc’Ietimc ’n’ amid tixtr t Vu’  1 m m  mdl ‘l’hiuis tint t n l t t l l l m i t u ’  km ucti vh e ’dgc ’

r u t ’ t his’ 1 me ’ r tuu rt ui t t ~ic ’e’ mmu qu c’stit mn u is requmre ’d 10 s ’s t mthihi sh mint inun nul tur t l e ’ s  fur pt’rf mmr-

mm utu mu c’c’ , Iii iv hui cli I hut’ t i ruue’ I ~ r’ 51cm dt’ni I Ic-it n- nt trig iii mist I hut ’ mi lie’ t id dcci . ‘l’h uc’ae’ n- c’ rim ti n-ks

,m n ’ e’ f l ut ist tm pp lic ’t ubls’ t in Is ’ tur ’m i i n ’ tg e’vc ’rils cml ’ t his’ i,I,t m ms ht’d Itn ’ t u c ’t it ’ d’ , unigut dt’d pn’tuc ’t m c ’s’,

ch eck 111 1 1 i c c ’ , i’ , ’v l c ’ t i , tumid Ic- st t Y p e ’s

(‘ons ide’rat ions About Stu dents N , R 2

Ott e’  m m sp c ’ c ’t i f  s i ih t j i ’ c ’t nu ututte ’ r d mt hi c ’uIIv ma i ts h u mu i h i m mritv t i m  lIlt’ s t i r c le ’n its : s lt me lt ’n i la ’

h mt usit ’ t u bil ins , r mn mh nuu i m l is- t n t ic m u i tcm le ’ t ur’ nu mim ~c~ tn la um c u t c ’uu ni s c ’ i; ue ’ m mc ’c ’ tui dm-Ie ’ n ’ nult 1111 12 1 hu e’ I m ite’
re’quirc ’t l hum inatruc ’titm n u An uuhjt ’ c’t ye t ’smr dIv em ’st f \’mm lg I lie c ’ iuui ’se ’ his’ grum u~m unu g ,nr ’

(m’ mn c’kimug is t en  put aloss c’n’ tin’ less nuuc mtm vtuu ’d s lttc le ’nila t n s u ’ I u imm ’ m m t c ’ ~ i i Iip a stu Ihitni tO ri’

m m LIe 51 n,m de’nu Is st ill mu tnt It t ’ hue ’ 1(1 btic ’ k - ‘l’hc’ae’ u i s t units h utm s- c’ Inc ‘ t n  di sc ’ii saed n mm St u V. H I .

tu mid ti -ill ntnt be’ c’xpttnitle ’el l ’urt h er li t -me’

Admini strative- Arrangenients N - B 3

(‘uult l ’ ’-’m ’ tu t i nmu u r u ts t rtm l mc n uu r ’ m t l t  le ’ t. m i’ un I v smill t mhmtls ’ iI i f  t i ’m t c ’ lII ItU ‘~t ’ssIu m ils u ’u i l i l t ’ urn

ru imi lt i iu le’s u ut ’ su um ue ’ hi m st u ’ c’l ,rsa pe’n’ itmd. 1”u u n c ’xmnmuu ~i lt- , nuiosl lu u c ’ k .s t t ’ h m rust i ’ u t m t h tml mi
I— , u ’ m umu ’d 1 m m  I hum ’ 6 ( l— r m umnuuu te ’ i te ’ m ’ u mut l . iv h ut c ’ hi tn uc ’ hu m tl t ’ a tu I I ) —n u iun uu m ic ’  hm mc -m r k t u t u  s I ii t h c’ lils mmn u ti

t i l s I  I’Ilu ’ t m m r ’s ‘I’luis c ’ m m s i ’ ’ — I im ’mt h mld ’ ruua u t ’ sch t m ’ c hu i l  u i i t ~ I h u m’ S iam’ if  f ,~ ’i ItI i i ’ s  , m r u t l  I n’m ru m m mn u g

c ’ d l u m h l n m l c ’ n n l  ,t n ici nu u ,i km ’s 1 I mmus sl l t l u ’  h im’ m ist l ’ t R ’ l r m I ’~ l it t n lt u ni l’ i - U ltlmtr ’ is m nn ’k s,’lt , ’,Iiilt’ s

-“~~~~- —~~~~~~~~~ ~~~~~~~ ~~~ -‘~~~~~~~~~
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4u’,u h u r l  1mm uh m ’ Imuu Is’d l i’ s— i i t t  
~l tu its I f ~u’h tint m u I u l mn ’ m m m t d l t  is t o  lii’ li — i ’ll , I I t ’  It mitt- s t’t’u )u t n’ t ’ uh

l i i i ’  Is- t n n ’ m h l n u 4  u t  m i t t s  —hu m ut t l u l  lie ’ tnn ’ l ’ m ir g e ’ h 1 mm t i n ullI m l I lt -  u h i ’ — m m ’ t ’ I  u u ’ u ’ u r u u l s  II ’ n h mut , st c ’l u
u ’ i i l ts ttls- n’ mi l torts ll m ’i’ m I l l c n t  c ’ n m l m ’ t  1 1 1 1 1 1  1 limit’ mt”’ — t g i t l l l c ’ i t l s

N H, I ( ‘om u~ iele’i’at ioius Abc ut Te’~m e ’ hm imug Met ha d

i t l  i n t c’mu c h t 1114 lIs t hi cid i itll htn s’ t ’ lu ll Ic’ c ’ ) h c ’ c ’ l ( l i t  It rule’ n’t’qut I u ’ m i l t ’ m t t  s i t ’

m u d m h l m n u i s t  n- til ts ’ s’ mtm ’ n’~t flgc’Iilt’lt t s tu e the ’ tus’ s ’mm ’ tcIIit U c’uui ts td t ’ n tittm mi i , \Vltc’,l m’ t’qUir’ c’i mu c ’ mtl ~
I l l ’ Ioc ’L snc ’ p t i l a l m u .mc ’ I i m m m t  ( i ’ m ’ l i f ’l c ’ uj .  h i c nsr t - vc - m ’ , dt lI’t’ i’ i ’ ht l  c’u m i i t h u i l l m t t t u m i t . u u l l t ’ m u u ’ i u u m i g

fm uiiil ttt mm md Ii ’ , u u ’ l t t i I~ mtdc’ilt sv t l l  hlmms ’ t ’ d if l t - i ’ t’mt t u ’ f l ~’ c ’ ls u u r l l i n m tm ’ m equ u r ’t’l Iui ’itls _ -\l-
t h i tu uigh i Ihic’ ru ’ sm ’ tnr’ c ’ht i~ hum t i ’ ummtm dt’ t i n t i t i v t ’  ont t h u s  sd ul l’ e , th is ’  b’ c ’ I m i l t u u n l s h u t lms ( h t s h t hmi V t ’ sh
m i n t  ‘I’ ;m hu ht ’  2- I m i i i -  c ’u i I t s i ~ lu’ n1 is’i l Ii .\ I t ’ n’ s- s t - m u n c h , t 501111’ of ’ the o tIs ills f u u n ’  the dt t lu ’ i ’ —
t ’ l t c ’ es 01 thi ess’ nlull t hui-i -s himu vc ’  lme ’ c ’ r t  tIiac ’u~—s c ’ eh l~ l Su ds , \ ‘ l.I) .2 tumi d 3. ,‘\ m~ i ’ \ , u t t l t I I i ’

rlIu~t I t utu ’s t h i c ’  Usc’ uuf ’ I buc ’ It ihht- . Suppose’ I h it u t it lake ’s tu s iudc ’ i tt  35 il t inl utu’s t tm

c’(nnll I iIt ’t c ’ mu unit i  ml ’ l t h I s ’ t u l ’ j u l ’ r r c l ’ m t t l t i t l c ’d tex t .  It shmuuld t t n kc ’  t ur l  lilsI m I u c ’ t u u l ’ . usung the
m ushmu l u l i vm .’ I i r i ’ u t ,t I , IS 75 - 3 m ’I 2 1 ut tun t u m tc ’ s  l t t pp i ’ o’~a lmlmul i ,’ I \ ’ i t i m le ’ tuc hl 11m m,’ stu di- n it
t hit’ s,ulile ’ i t l t i t i ’t ’t ; ml ,

‘l’ m i l tl t’ 24

I~ ;m,,si-ntiNs ,-\nul Nu; Tm’ii~:s REQc’musn .:m u FOR M,.s- m ’ i’F:Il ’ m I. StNc ;  I)i~-~-~:n r’:Ni’
‘I’EA c ’mtm Nc: ‘tl F:i ’um u umu s

I t ’ ,ui ’ h m m t r r , \ r, r ’ u u i

t~ i’ s~ t , , i l t s i ’ It,i i~t ’ m i  ,~~uf ,u lml iv,’
ti c I”,u m’ rmt . m i  s \  ‘ i I m ’ m l t , u ’’ I t - m r  ii, -, ’ I i ts I u’cim ’ l , im l’ t’ ,t umu - ,t i t t  l’ m ’ mm ut u’ . m m un

vi ’s 
- 

.~~~. ‘ N ,\ N .\ 
— 

N .5St ~t I il, U t ’ ,’ t l  mi u u , u t  
~ ,, 1 ,11 I - 

‘‘

II Ni S N .5

‘i t - s  ,7 ’ m N .\ . 1 , ” N ‘
~Ht -~ I m , i t r ~ m ’ li _ I t t ! _ ‘ mI I  di ,7:i N

‘s ,u m r u N S N .\.\ultt l il i t ’  \ , ,  ,;:, , I;” N ,\ u ; ’

.\ l , I i I \  truui t , t 4 I i ’  -. tutt r m ’ t’ l nntuihm-i ’ It i , ’ , I ii ,ouu l t i  imu’ t-s i ’ m i l t i l r m t i t  r I t ’ m t t i i l t ~ t r  II ‘ I I
‘n i l  mum sIt l i l t  ‘ i i  Ill i l l , ’  I l i t ’ ’_ 7 - II) ,

l t l m m m u n t c ’ m - s s l i(u uit t l lit-tim’ m t  m uu inu d I butut ‘I’tthml e 2-I m’ e’ pn’c ’ ac ’ nu l— m’ t ’aettn’ ch n’ c ’a u m l ts  I ic-ti t in
a Pe-c hic ’ ~iuhju ’ - t m uut ntt m ’ n ’  t u r uu l a pa che-rut I i cm h mu u l tm tnc mn us :  the-re L ine ’ , Un-v sh uuhd t ’c-c I m u cu can-
al r t n i n i t  10 t u t l h t u ’ m ’ u ’ sI rust  lv to t bit ’  nt m mnhm u ’ r ’ s c u s c - m t  I loit’ e’s’ t ’ m - , I here ’ t i c -  gitcuui r’ etu auu n ls to
Ii~’l mc vi-  I lutu l I he’ I’m / lu f l u  u,tal t u 1 u .t mm m i mu u m l g t Ilt’ mu u m m tmh m e ’ m - s m tn ’ e i’m , ’ ; us u u nmuhlt -

N u m i m ’ Ihtnl c ’ s - i-ni liii’ I hue ’ c ’( u m l l l t u l u t m t i um t l  muf ’ inlal n’us ’I ct n ’ sv i th s inu ip lc t im n ’ mu i tut , t huc ’ n ’ c’ Is
I i n t mc ’  ~;t v  111 2 ss ’ Iuc ’ mt Iu mc ’ k -s t c ’ j u  t r ia l  rut -I mu u mm Is ni uut  uae’c I. This bs ’c mucia e t h e ’  t im i uc ’ t ’tmr

l mmc ’ k — ,t u ’ i u Ins t m ’umc -I mmm l  m um h us t  lit’ imm mt lc le ’ tl tnt muc ’ tun ’lv e’ve ’n-v sIn - l i sit I lu t ut um m t h i um ’ c ’a c ’ c ’ mu h i tc - I t , - ~
I n i r i — I mli i i  i uu mu si’ t l l  u nit m i t  e ’ n’ I~’ m’ s’ iv thu I l ie- sc ’ hit ’dUIt ’ .

i-I ml  I i , : ’ I t - - l i ’  I , . t t r i , ,il I . i i t r i t i  t ’i ’ i r l , ’ i  I ’ m T ’ i, \ i r r . u i u l l r i  ‘ I m ’ m ’I u n u i i ’;m I ‘I’ t ’ , m r l r r l uit ( ‘ t n t , ’ , ,
I Il(~ S r i  l ’ t , i u u u u u u t  I ‘m m u u i u u t t o u u t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  --- -~~ ‘ ‘ -
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S\ immediti  t I m ’  s l t t 4 l c ’ u I  ton r u m  ‘I’tr ble 2-I hic’ctnust ’ Clue-v t in _ c ’ so c’tt m u imt i ut mtlv used tn n t d
hi’c ’ mt ~~si’ I he-v ua nt nl lv s i t u ’  It mitt ’  utv t ’ u ’ tIn- u i - - c ’  til ’ cit hc-n ’ me’dua. ‘l’his I” be -tmuse u- c ’ mutl t nug
is u n u hie’ n’ ent ly  ;us t i ’ i ’  I ht mn t I stu nt 1114 mm ’ Chic ’ m n s ’ c ’ n ’age r c ’ mu t lc ’t ’ , I t lmnni u uu ’ n ’s ts ’i lI tnln ’m ’ t m dv hiatt-
m t s slgllt’I h atm itic ’ f mn n ’ ilu um l mi ut hiti h u m  pour’ mt ’ ttdc ’ n ’s untIe-as u’etndim mg of ’ pt m n’t ic ’u ltnn ’ srords arid
Iih mn ’ m ust ’ s me m u  ‘I’ec ’ h i nu i s ’ tn l Ot’dt’i’~ r Is hic ’ imug Im nt tg h ut , In that c- se- nt l , mit e’ ti tus- smms ’intg s

u ggc’st  i’d on t h c’ tt n bIt’ ti u Il mm lit he m c m i  it t - u I I or- puiut’ u’e’tudt’ n’s,

Assign Maxinturn Relative Time X.B,5

l”tmr t hose lc ’au-ntmig c-vs-r ita in svltich students m miv proc- c-ed at van’iable rates
I mmix u itiuutt sc ’c’tio nu size- = Ii, planio’i’s sh ould est imate how lomig turn inudividual
at side-nit si- ill be- tu llosve ’ d to n - c- m mn im in the etc- nt , ‘i’ht’~ supp ly th ’u ia im if ’on’mat ion-n in
t c ’ m rn s of a niuru ltc ’ r greater tha n or equmul to 1.0 lou’ Ihe’ m rppuopni m ut e ’  le-arning t’ V c ’mmt s.

Tb us mm tumubt- m. mu ult ipl ied Lv the ave-rage’ time’ for the- learn i mig s-s’s-nt , ti-ill give- the
nu’u tnx i muiunu t i n ’ne’ mu l lott ed i mm rn inuutc-s . - ‘‘I’hie’ n’t ur ’muben- is usually adnmin mist n’ati s ’elv de-R-r nuiuue-d: stud e- mtts tim - c- nut allotted
to dtil Iv in m m he -ar - r un g c-se -mit lou-c-s-er , The-m’e hbre , if ’ I lien’ a no dis’e-n ’si hic ’mr t iomu Lv
4 11)0 j ,I rig’ mum tracking, mt wou ld be n’t -asonuabfe to en(e’r the’ sa nutt ’ ml urtmb c’n’ tar mull e ’s ’ t ’ ni ts ,
II’ the- re’ is diversif icatio n by gn’ouping m u m ’ t r t nck untg. planum’ uc-m’ a m a  wis h to c ’h om ism’  ‘F
or SM( T mis a conubina t ion ibm’ mussigm i hile ’i l l ut nimaxintiu nti tin ’ muc ’ . tr l ltmcat m u g  mus nmuc’h
midditio n ial I untie ton’ slower groups or tn - tic- ks mis t hey dc-c-ni s-mimi ut ’ tutfe’n’ tuted.

If’ maxiniani section size is gre-ate’r thtu nt 1. tim e’ nturnbt’r mute-red f u r  mtu ax mn nm unm
n’e ltutiv e’ (inie trill :has’e no efl’ect A l I a (ude-tt (s will n’eqt mir ’e’ th e’ tnt’s-rage- tinlie (0

comp lete the evenmt.

Assign Minimum, Relative Time X ,B.6

.‘\ sim imilan ’ techni que is used to set the nuinuimurn time’ at udenits ti-ill u’equire tar
a learn ing es’s-nut with maximum section - i slit’ 1: that is. mu number’ Ic-as tha n on’ equtu l
to 1.0 is em uten ’ed mis a multi plier of ’ t he ave’n-tuge time. The comisiden ’tntionis of ’ sv hat this
mtiu ltiplier m ight :e-aaouiabhy be tin -c difR’ m’en it, hoss’es’er. Obviously son ic tin- it’ ti-ill be
needed for any es’s-n - it mu student is scheduled t o  tt ike’ . e’vs’n if ’ it us just tb - ne t mnuc ’ re’c iumn’c’d
Ibm’ him to decide he alm’eady knott’s th e’ subject matter , This can be’ tu ve ry shemu ’t (trims ’
indeed. pem’haps only ti minute or two out of ’ un learn ing c-s -emit that w uuu hd on’dinta n’ ilv
tmu ke turn houm’ , I t . n one of ’ t i-ne stude n ts will be’ f b utu il i mu n’ ss- ith the ctun ’se nmiate’ r’ma l ,
rnimiimunis nitty lie between ,25 amid 75 , de’penuding on-i the expe’cted spread in stude- nit
abil i ty tumid physica l limitations on pem’for ’manice. m u  genera l. tnc’h ies’tmble mirti nu tummus
‘ure loss’e- r than must people expect , so it us svtae ’ to Ic-mid toward the’ low c-mid u t ’ ( lie’
actr le’ , Exce-ptioni s ti -ill occur’ in -n suhjt’ct numattc ’r IVpt’s 7-11), ss’ he-n-e’ p l ’ v s t c ’m i l l i m i mut t ul tins
at-I Litr e- n’ boun ds on-n the- t i nue for ’ pt’r lon’numanmc’e’ .

Assigmu nme’mu l of ’ nii n i nmu mru s sh ould ge’m mc’ r’al lv be’ made mit tn luiwc’r lc ’ sc ’ l uil ’ tuggr’e’g’ mn-
( ion of Ic ’ tmn - n u i nu g u’s ’ u ’ m il s t hmunm muss ignnu me’nm l Oh ’ niut ux im u mumus , As I lie’ f l m m ’ u’g ’ u m i m u g  ul t a c ’t m aai u mm t

suggests , the ’ ct mnui binuatio ni SM li’ u u m  t - s ’e i t  SM 1, 5 nuughul lie’ mu u’ c ’ tmao u imu hhe ’  c ’ h tuu t c i ’
As with the nut zt ximmm tmnni relative’ t i ntre , il’ t hit’ mtutnxinut u mtt  ac’c ’t iuu n m s t / c ’ us gm - c-mute-u’  I h mu n i

1, t i-ic- ni umtu be’u’ c’hiumam ’n fur nm m u  mt-in nit m’ c ’ I tm I is-c ’ 1 i mite- iii I I lutist ’ mmc i e’tl ’ec’t
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A ppendix A

WORKSHEETS
WORKSHEET l—— D ESCR [BE OBJEC t’ [VES

Table  A

CODE AND SE QUENCE OBJECTIVES

m i u t r u i ’ t  t e ll s :  Column l— -—Enu tm r tin iii h i . u m t r m m : u .- r im: c’ode t t f  B m ’ iu , I I’ M- tI_Irs or
less that si I L rd tlind you of each o ’u jc ’c t  lye r e  top ic to be t miug lm t . S tir (“)

hose that mi ght be le f t  out , ¶ f i iet ’ mcssa rv  (see Sec.  II .A)

C ol t m:cus  2 and 3—--Resequence the ob jec t i ves  l isted fri Co lut ut 1 II Pt - n ’ ,,’

s;mrv an1 enter an alternative sequence in Column 3 i t ’ desired . Transfer
the stars also (see Sec . II.B).

Colum n 4——(’i’o be fille d out later) , List the code for e ; t r ’ ii  objei~t l~’c’ to
be added on a su’ p mmr a t o  line . On t h e  s ame line , precede t h e  code for the  added

j object ive wi th  the code for t h e objective it follot,’s. ‘[‘hen co::mp lete i~~b Im:  B

of this ‘- -,‘orkshieet for the added objectives .

(1) (2) (3) (4)

J:n tc ’~~ I t h h i ,” n ’ t i v e s

.- \ m-usi gn Resequence ; ,-\J.terriative From U l n r k s l t e e t  I \ ’ ,
Codes 

— 
Ad d Repeats Sequence Table~~\ , hurt 1, LoL l

- i.~i~ii iII 1’II~I’IIII

i i  t o  m L ’ s  j  CIPt t ut r s  ri- I i - r t in 1- nt is I t ’ I i ’ : - ;

1 1 1

- -  ~~~~~~~~~~ ,.__, ~~~~ ‘- -—-.~~~~~~ -,,
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woRKslIL ; i : ’l  I (u.’u:, i , )

Tab 1~’ ~\ (Coat

( 1) 1 3 )

I . nm t t - r r L n j t ~ t I vi ’ - ’

C~- ,
~ ’ m i n e , , - .‘~I t ~ ’ r mmmut ive -  Fm n m ,  ‘. i i rks~~-~- n R ,

I m ) n I ~~~ ‘ r 
, \ m i ~I i ~~’ . i L ~ ‘ ‘ ‘ n P ’ ”  , , , ,l:1:,1,t ’ ,~~~,, 

H t t t

‘ - - _

~~~~

- “ ‘ “ ‘-‘ ‘  ~

‘

‘ - - - -‘.- ‘ - ‘‘ - t ’
- - - ’ _ ’ . - ’ . ’ - ’ - -

~

_ _  

~~~ I

—-
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WORKSHEET I (CONT.)

Table B

ASS I uh N SUBJECT ~-L\ I [ER TY P ES AND S PE C IAL
R E S O U R C E S  l’s) OBJEC ’I ’ IVES

l m m s t r ’ mm, - m iomm s : ( u i  I n u I m m u  1 — -— t i t  m,’ i- i ’ n i h ’ ’-, m orn ( ,1m I t un as I mind 4 ~if tin It ’ A.

( m u l t I _ fl 2 — — ,\5 ’ .t j ,~il subji -et titt e r types in t h e  O I ’ lm ’ r  in - i w h i c h  t i s ’ : m i l l

be t , imim,j i t  (5ev ’ S~’~ . L I ,  C. )

I i nn  3 — - ’ n t i ’r :u1 p hu ~u ni u im m e.’ric c~~rL’s (3 ‘Iu ,l r ,M ’ tera cir ~~~~ m m n r  -up’~’ci u1
r,,’somt rccs to Lit - n1s~~’h t u ’ r  ob j m~’u t t v s i s ’ .’ i t I m  -~u b jt ’ r ’ t  a . i t t u ,’r t ’ p e ’ s  7 , 8 , ~, or 10.

(1) (2) ( 3 )

TIZ~~~~~~~~~~ 

~~~~~~~~~~~~ 
L T~t±~

1
~
t5-5 

- -— -- - — - - -~~~~-- . - - -.“‘

‘‘‘ - -I

1.



r ~~~~~~~~~~

‘ ‘ “ “ - ‘‘ ‘

~ ~~~~~~~~~

“

~~~~

“ _  

~~~~~~~~~~~~

‘

~~~~~

‘ ‘-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘

~~~~~

‘ ‘ ‘

~~~~~~~

I I I

WOR KS I IL 1:1’ 1 (CON ’l’ , )

‘ table B (Con S

(U ( 2 )  ( 1 )

—~~ t,b,j,,,ect i n ’ t ’ ‘ubj e ’ c t  ,“h l t t , ,’r \ ‘,j ’  - 
p j c i I m I  Ce ’s I i  i’ 

- -

I _ - ‘ . — ‘ — — _— — — — - - ,‘— . _ _ _ -— — -. —

~~~~

— — — ‘ — — ---,-

~~ 

— ‘ — ‘ — ‘ — — ‘ ‘ - — - , - ,.— ‘ _ -“ 

‘ ‘— — — —“ - ‘-- “~‘ . - —‘- ‘— -‘ —- - --- ‘--— — - ‘ ‘ — ‘ — — — — - — ~~ ‘ - — -

I
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Worksheet II

D E S C R i B E  TESTS AND TEST COVERAG E

(1) ( 2 )  (3) ( 4 )

Code of
Objective Codes of S.M. Types of

Test Test Objectives 
a 

Objec tives Covered
No.  Follow s Test Covers (from Workshee t I, Table B)

_ - _ - ~

- 

. - -~-

“See Sec . I I I  A . ,  B., and C.
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WORKSHEET II ( C o n t .)

DESCR iBE TESTS AND TEST COVERAGE

(1) (2) (3) (4)

Code of
Objective Codes of S.M. Types of

Test Test Objectives 
a 

Objec tives Cover ed
No. Follows Test Covers (from Worksheet 1, Tabl e B)

F -

~~~~~~~

-- ‘_- -_ _

_ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _  _ _ _ _  I_li 

~~~~-‘ 

~~~~~~ -~~~~~~--~~ ‘- - - - --- 

Sec . I I I A. , B. , mm md C.
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ft
r 4  ,- ~ ,“,

t ’ I a ) Z

‘0 .i~~ca) t”t 0.
u-i t/u

n-i r 4
Ca

•0al a) I-.

o 4_i
0 / 0  5i__u
0

Ut
—‘ — j n  1000

7 C~~ C’~~~ Q
o “— ‘-_~~-l “4 u-i
— 4,m n - i a )
H 5 10 -o

5 ,-I  CO
_--i O n - i  ‘—‘ a)

r I C ~ • I-i
0 >  Ut 0.

o 0 u-i - s c/-i
C/i n-i ~~ UI • a)

i~~~a) ‘—‘ a) Ut N
H u-u -1 4_I N u
z ,—u ,-u m ‘mit

H CO CI~~~- 4 ” -”
0 7 p
p u-i 0 — — —  cut

0) 0 ,-r Ca a)
< H U, 4_i O u - i~ u-. N

7 a) 5 n-~~~~~~n-i (,t)
a) ~~ N 1-4 0 0) 0/ C/I

~c r-I ~~ .,_u i_i no
C/I ,‘-I O ) a ) S Ca 0.

CO n-u CO oD oU r-u 0
(_) I” (1) 0. ~‘ C O C O  U) 0
L/t 0 ‘-1 n-l i-i

0 t—~ Ut UI .
~u-i u-~ ~~~~o -~ 

.~~~~ F

0
I-I C/I — _ _ _ _ _ _

c-I
o c4 S

H —“ 0 , -’- 0)
ci)

‘— ‘,-r 0

UI Cl) U)
‘0 0) 0) 0) ‘0 ‘0 0)
a) a) ,-4 ._I ~4 a) 11) ‘,-l
1< 11 n-i l.i n-i x x n-i

S ~-4 ,-4 CO CO Ca ~‘-4 ‘-4 10
o ci-~ ci1 > > I-i’, >
,-1~~~
0. 
‘-4> ‘-4
n-i “~ —4 ~-l Cao • CO Ca CO

u-i
a l a )  i-I u-i u-i a)
0(/) a) (1) a) i_i

4_i 4_i I_i a) 5
S W  a) S a) S a) S N
O W  N 1-4 N I-I N u-I
,-4 C/) ,-4 ,-4 ,‘4 L/-i -u
4-I ‘—“ C/I ‘—I (/1 ,‘-4 CT) .—4 CO
0, CO ‘0 CO 0. t>o 0. ~“ 0. 1> 0. > 0

~ .,.4 ~ .,~4 ~ 
,,4 0 n-io n-~ o n-i o u-~ u-i n-~n-i n-i u-i i-i u-i ci 0o ~ 0 0 ~

_ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~
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CORKSHEL ’l’ t v — — D E S C R I B E  TEACHIN( ; POL ICY

1 . I t tw i n  o r  m o re  tracks of stud e nt s w i l l  be’ taught on the same
si-t i m  S , L’ m ’nmt p letl’ Table A , be low .

2. it L’ i ’ t i t ,O C i t will be diversified , complete Worksheet IV , Table B.

1 , E r ’ t e m u m -i t imi C method will be diversified for different tracks!

gru-nsnps ~ f students , comn p lc ’ t m ,’ Worksheet IV , Table C.

Table A

ALLOC, ’c ’I’ E STUDENT CATEGORIES TO TRACKS

1 (2) (3)
Track  Student Categcr ies

N o .  in Tracka ( f r ont  W o rk— A l t e r n a t i ve
sheet I I I , Tab le B , Al l ocation /

I

_ _ _ _ _ _ _  lIT Ti 
/

//

3 

~~~ - _ “ “j

Sec. Vl.B .l.
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1 2 ( )

WORKSHEET IV (CONT.)

‘[‘able B

DESIGNATE OBJECTIVES SKIPPED BY STUDENT CATEGORIES

Part I

OBJECTIVES SKIPPED IN PROFICIENCY ADVANCE

Instructions : Column 1——List codes and subject matter types for
obj ectives to be skipped from Worksheet I, Table B, Columns 1 and 2.
(See Sec . III.F.)

Column 2——Enter categories from Worksheet III, Table B , Column 4.

(1) (2)
Objectives and Subject Mat- Students Skipping

ter Types Skipped

- -

LI±±t -H*~~~

’ IE

’

~~~~~~~
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WORKS HEET IV ( C o n t .)

Table B ( C o n t . )

Part 2

(ub ji ( ‘[‘ i \‘C~ :U)DC1) FOR S 1 ’ [C I \ ! .  ~ ‘i’t ’ 1)L ’l’ ~

I nst r ,- t m : L~ 1 un~mn 1——I . is t c -ode for  obj cc ’ ii vi’ t o ‘S c ’ , t c l , F i ’ ,i
t’~~r -c ~

c
~

- c j mu 1 st mr~ien is . Al so en ic r on C~ rksiie1’ t I , ‘l ab Ic ,-\ , Co I unit

‘f r .  (Sec Sec . V . B . 2 . )

:~ I ~~~ 2 ——i- : n L~’ r ,‘ mi t e~ cc ri es from C~ rkslmee t 1 1 1 , ‘ F mib le ii . Ccl unit

L~ l u m m m m m i  3— — C u t  i-c  c a t egories ~ 1 st u d e n t s  not l i s t e d  in Culi n mnmt 2.

(11 (2) (‘1)

students 101’ Whom

~hje’ct ive ’ .\ddcd Ad~~~L ~~tuden ts~~~~~~ij~~~ m m . ~~ - -  

- --   

~~~~~~~~ ‘ — - ‘ - - —-~~~~~~~- — ‘ - —-- A.
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WORKS h EET IV ( C o n t . )

Tab le B ( C o n - i t . )

Par t  3

O B J E C T I V E S  SKIPPED FOR OTHER REASONS

Instructions: Column 1——List codes for objectives and subject
matter type to be skipped from Worksheet I, Tab le B , Columns
1 and 2. (See Sec . V.B.2 .a.)

Column 2——E n tte r categories from Worksheet Ill , Table B ,
Column 3.

(1) T 
- 

(2 )
Objectives and Subject
Matter T~ ,’ ,m s Skipped Students Skipp ing

~ 

L , , , 
-- - -- - - - - - - - - -~~~~~ ------ - ---—~~~~~~~~~~~~ _ _ _ _

— ~~~ — ---- -——--—-‘±-- — - ‘ - --- ——--- --—----‘— ____—____

_ _  -~~~~~~ -  ~-. ---~~-~~~~~~~~~~~~~~~ _ _

- 
f ’- - . -

~~~

. - 

-

- - 

“~~~~~~

‘ 

-‘~‘ -~~
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WORKS H EET [V ( C o n t

Table  C

3 1 5 1  d~A ’ 1 C 1) I \’ER S I FTCA’I’ ION OF Ml - ’l’llOl ) FOR St’BJE C ’I ’ ~L\ ’r ’L ’ER TYPES
d

Ini strLR’tiolis: Column (1) —— Enter subject mat te r  types for w h i c h
teaching method i s  d i v e r s i f i e d .  Column (2) — —  [‘or i tch subject matter
type 1ist~’d in Column (1), allocate student c’m iteg or ii- s (Worksheet III ,
Table 13 , Column -~) to groups to be used for d ive rs i  f i c - a t  ion. Column (3) ——

Enter sequence of learning event types to he used for eau:h student grI n

Subject Student I

M ,t t t e r  Categor ios
‘Fvp i ’ w i th Allocated I

Dive rsi~~~14 ~~~~~~~~~~~~~~~~~~ 
Sequence of Learning E v e n t  Ty2~~~ —~~ 

~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _

- - ~~---- - - —- —~~~~~~ _ -~~~~ - -— — -- 

--
~~~~~~

--

~
- -

~~
_ - t

~~ 
— - --- --- --~~~~-—- -~~—-—-‘--~-- - 

-

- - - -1--  
— _ - ‘ —- — -- ‘ ‘ t  

~~

-‘ - - — -- ‘-‘ — - ‘ - - - ‘ 

-L •
~~~~ -

- ‘ ‘    

i ’ - — — — ’_ . ”- ‘ ‘ ‘— — ‘ -  ~~‘ - 

Sec. VI.B.3.
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m )RKSHEI- ’l’ V——SELEC’I’ SPECI FE C MCI ) IA C Y S t  t- 2IC

I’ABLE ,-\——RELA’I’E 1’ I AN I) E l M  Oi l’ Pu’l’ ’fo SL!,CC’I’ SPEC! h - I C ME DIA SYS’I’t -d’lS

(See Sec. VIII.G,.2.)

instructions from Column (13): Use information from Columns (1), (6),
(7), and (10) to identify se ts of appropriate media sys tems on Worksh eet V ,
Table B. Next , choose a specific media system from the set of appropriate
systems.

Output fr om RUN

• -_  
(Enter front Output Report 2~ ) [‘ 5cr Dec is  ion

(1-9) ( 10) (11) (12) ( 13)
At t ach  Summary Maximum M axi mu r t i

4 of Media Use Sect ion N o .  olT Mmix  inmunt
from Ui Size Concurrent No. of  Specific Mcd Ia

_________________ 
Achieved Sect ionsL~~~~Stm1dcn to  Sys t e ms 

- -

I

‘ I) j~~ c u n s~~~’ c l  111 (Itt - i i t  i n  B—! i t )  t-i’E .

_-
~~ --------- ——-- -—- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ --- - . ----



I 2~~

Worksheet V (Cont.)

Table B

APPROPRIATE MEDIA SYSTEMS FOR COM3INATIONS OF MEDIA CLASS ,
GROUP SIZE, TEACHING FORMAT, AND TEACHING AGENTa

MEDIA GROUP TEACHING TEACHING
CLASS SIZE FORMAT AGENT MEDIA HARDWARE NUMBERS

ANy 24—100 AF I (56+57+54+10) (56+57+54+11) (56+57+54+12)

AMy 10—24 AF I (56+l5~+57+63) (56+l7b+s7+()3) (56÷15b~y÷54)
(56+17 -4-57+54)

ANy 4—10 AF I (56+l4~ ) (56+l4~+55) (56+l4~+57) (55+14~+57+55)

~
56
~~
6
b~ 

(56+16 +55) (56+16 +57) (56+16 +57+55)
(56+14 +34) (56+14b+57+54) (56+16b+54)
(S6+l6b~4~S7+S4)

?d’IV 1—3 AF I (56,, (56+46b)

P1MV I AF L (56)

PINV I AF AP (56+58+53)

ANV 30—150 RF I (6+10+57+54) (7+10+57+54) (6+11+57+54)
(7+11+57+54) (8+12+57+54) (9+12+57+54)

ANV 10—30 RF I (6+l5~+57+55) (7+l5~+57+55) (8~17b~57~55)
(9
~
I
~
l7b+57’1~

SS) (6+lSb+S7
~
i.54) (7+lsb+s7+s4)

(8+17 +57+54) (9+17 +5 +54)

AMy 4—10 RF I (6+l4~ ) (7~14b) (6~14b~55) (7~14b~55)
(6+l4b+S7) (7+l4b+57) (6+l4b+57÷SS)

~~~~~~~~~~~ 
(8+l6b) (9~16b)

(8+l6b+SS) (9+16~+55) (8~ 16b~ 57)
(9+l6b+57) (8+l6b+57+55) (9+l6

b÷S7+SS)
(6+l4b+54) (7+14 +54) (6+l4b÷56+S4)

~~~~~~~~~~~ 
(8+16~+54) (9+l6

b+54)
(8+16 +S7+S4) b (9~I~lô +~7+54)
(6) (7) (6+13 ) (7+l3D)

AMV 1—3 RF I (6) (7) (6~13b) (7÷13
b
)

AMV 1 RF L (6) (7)

AMV 1 RF RP (58+53+6) (58+53+7)

MIV 30—150 R I (3+54) (6+10+54) ( 7+10+54)
(6+11+54) (7+11+54)
(8+12+54) (9+12+54)

ANV 10- ‘30 R I (2+55) (2+54) (6~15b~55) 1( 7+l5b+55) (8+l7 b+SS) (9+17 ’-4- 55)
(6+l5~ +54) ( 7+15 b +54) (8+l7 b+54)
(9+17 +54)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Worksheet V , Tab le B ( con t . )  -

MED IA GROUP TEACHING TEACHING -
-

CLASS SIZE FORMAT AGENT MEDIA HARDWARE NUMBERS

ANV 4—10 R I (2) (2+55) (2+54) (6~14
b
)

(7+l4~) (6+14~+55) (7+l4bi-55)
(9+16 ) (8+l6b+SS)

(9+16 +55) (o÷l4b+54)
(7~~14b

÷54) (8~~16b~~54)
(9~16b~54)

ANV 1—3 R I (1) (6) (7) (6÷13b) (7~13
b
)

ANV 1 R L (1)

ANV >150 5 I (4)

AN’v 30—150 S I (3)  (6+10) ( 7+10) (6+11)
( 7+11) (8+12) (9+12)

AMV 10—30 S I (2) (6~15b) (7~15
b
) (8~17b) (9~17

b
)

AMV 4— 10 S I (2)  (6+l4
b

) (7+l4
b

) (8+lo
b

) (9+l6~ )

AMV 1—3 S I (1) (6) (7) (6÷13b ) (7+l3b)

ANV 1 S L (1)

~~~ 4—30 S I (27)

MV 1—3 S I (26)

MV 1 S L (26)

ASV 10—30 AF I (22+54)

ASV 4—10 AF I (21+54)

-~~ ASV 1—3 AF I (2 1)

ASV 1 AF L ( 24 )

ASV 1 AF AP ‘25)

— ~~——~~— ——- - -~~~ --~~~~
—

~
— — -

~~~~~~~
- 

_____________ 
—
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Worksheet V , ‘I’able B (cont.)

MEDIA GFTUUP TEACHI NG TEACH I NC
CLASS SIZE FORMAT AGENT MEDIA SYSTH NI”IITI RS

A SV 10—30 RE I (2045-1 ) (22+54)

1uS ~’ 4 — j o  R E 1 ( 1 9 )  (21 ) ( 22 )  (1 9 + ’ Fj (21 +5-i ) (::‘ + :,1)

ASV 1- 3 RE I (18)  ( 2 1 )

ASV 1 RE L (23)

ASV 1 RE RP (25)

ASV 10-30 R I (20) (22) (20+54) (T ~24- 54)

ASV 4-~ 0 R I (1 9 ) (21 ) ( 2 2 )

AS V 1-3 R I (18)  (21 )

A SV 1 R L ( 1 8 )  (2 1 )

ASV 10-30 S 1 (20) (22)

ASV 4-10 S I (19) (21 ) (22)

ASV 1-3 S I (18) (21 )

ASV 1 S L (18) (21 )

A ? AF I CHECK LI AR N I NO AB [QIF I ~“1F

A 1 AF L (52)

A 1 AE UNKNOWN
q

A 4-30 RE I (5 ]  +54 ) ( . l o 4 H l )

1-3 R E I ( 50 )

1 L ( 5(i )

-\ I RE RP FINLN )SN 

--- —‘ ‘ -  _
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Worksh eet V , Table B (cont.)

MED IA GROUP TEACHING TEACHIN G
CLASS S I Z E  FORMAT AGENT MEDIA SYSTEM NHMG ERS 

— ______

A 4-30 R 1 (51 )  (43)  (49)  (5 1+54 ) (os~54)

A 1-3 R I (S O) (43)

A 1 R L (5 0 ) (4 8 )

A 4-30 S I (4 8 ) ( 5 1 )  (49 )j A 1-3 S I (50) (48)

A 1 S L (50 )

SV >30 AF I (40+54) (37+54 )

SV 10-30 AF I (38÷ss) (36+54 )

SV 4- 10 AF I ( 38+55) (36)  (3 6+ 54)

SV 1-3 AE I (38) (36 )

SV 1 A F L (59 )  ( 12 )

SV 1 AE AP (44)

SV > 150 RE I (4 0+ 54) ( 3 5+54 )

SV 30-150 RE I (39+54) (34+54 )

SV 10~ 30 RE 1 (31 55) ( o - + 55 ’ ! ( I  ~+ ‘ I~~I~~ (31 . ;)
( , 3 T + l )  (33+54 )

iIj 4— 10 RE I (30) (38) (33) ( T () ~ 55 ’
~ ( 

~
, +

( 3 2 k  55) (30+54 ) ( 33 +~ - l )  ( ~ Id

SV 1—3 RE I (28) (29) (32) (3 3 )

S~ 1 RE L ( h I)  (41)

I ‘~p (43 )

- -  —- ‘-—- - ~~~~~- -~~~~~~ ---- - - - - - -~~~~~~~~~~ .-



I 29

Worksheet  V , Table B ( c o n t .)

MEDIA GROUP TEACHING TEACHING
CLASS SIZE FORMAT AGENT MEDIA SYSTEM NUMBERS

>150 R I (40+54) (35+54)

5’.’ 30-150 R I (39÷54) (34+53)

5, 10-30 R I (31 ÷ 55 )  (33+55 ) (33+~~~)
( 3 1 + 5 4 )  ( 38+54) (33+54 )

S V 4 - 10 R I (30)  (38)  (33 )  (30+ 55)
• (38+55) ( 3 3 4 5 5 )  (30÷54)

(3 8÷54 ) (33+54 )

SV 1-3 R I (28)  (29) (32) (38)

SV 1 R L (61)

S. ’ >150 S I (40) (35)

SV 30-150 S I (39) (34)

SV 13-30 S I (31 ) (38) (33)

SI -1-10 S I (30) (38) (33) (47)

S . 1-3 S I (28 ) (32) (38 ) (29) (47)

Si 1 S L ( 6 2 )
1’Med ia hardwar e numbers refer  to Workshee t V , Table C. Systems are listed

iii order of increasing cost.
b
Not sure that this accepts videotape recorder input .

AMV systems can be used in the MV mode .
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‘cic lrkt-4it ,~Ct V (Con t . )

l’ mi b Ii C

51:1CC [‘CI ) M!-:Dl ,-\ } L\RDCAEIT

~icdia
No - Class Ihii-dw , i ri Iv~ i ’

ANY Sound N i ’ t  l o t)  I’ ictu r i -  Pro j i ’ c ’ t c n r s / \ ’  i c ’~ ,’ c ’ r s

1 individual \‘ iewer
• 2 Classroom Pr~’ j c c  tor

• 3 1 I.,i rhi’ C lass  room or Smimm i 11 ,\mid i t o r i  nut I’ m - , ’ cc til i

4 And it or I nut Pro o i t_ or
5 V , t  r imihi c Speed V i ever

V i d e o t a p e  Record e rs  mind I’ I.i’ ,-~- rs
I) Monoc hm - opft ’ ( 1/2 inch ta pe )
7 Momtocht’ om~’ (1 i tch t i  c c - )
8 Co l or ( 1 / 2  or 3 , 4 inch t a p e 3
c) (~n I om (1 inch t ;i j c c ’t

V i d e o  Pro jec ’ t o rs
i i )  Mommc ccllrotlie , Low (‘omi t

I M c c t m c c c ’ Im rc nme , II IgIt ( ‘ c lOt
12 : Color

V I dcc c Mon i tori-i ,imi d Rcce j v c t ’ i-;

13 Mon oc ’S rome , I nil l vi  cl mimi 1 Moim it or

I d  Monochrome . I rcnup Rec e iv i’ r .i md - ‘ or Mo mu to t
15 Mommochi r otmmc , Cl ,m osroonm Ri- cc ivc ’r ;mnd/o r Mc~t t l  b r
11) Color , t roup Rc ’ c c ’ i v . ,’ r  mind/or Mo n i to r
17 Co lo r , CI is o r c oir l  R i c e  iv i’r  m ind/o r Momi It 01’

A S\’ Sound Fi lms t r ip  t ’ r c .  j e c t c c r s / V  icw e rs
i-C Individual V i ew e rs
11) , Group Pr o [cc t or
20 Classroom P r oj .  c t o r

Sound SI I di- Pro c c  t ors/V I c -we rs (2 x 2 )
21 1 nd l v i  d i i i  mi n d Group Pro jo.  [ o r / V  i ewt’-r
2 2 Classroom I ’ ro- j cci or

Indiv idu;i I (nd Id SIll 1 \ ‘ isua 1 leaching M,ic liines
2 I I ,i ’ ,i m e  r Con I r~ I of R a t e  of  P rosen I - i t  ion
2 ‘+ Lea rue r Cc mnt ro I of (5111 1 en t ot I’ r~-s c it [mit [c li)
d i  M i c lilile Co nt ro l  of Rn I c  of Pr esi-iutmtt ion

MV C i i  c m i i  Mot  i o n  1’ i . ’ t  nrc Pro icc tors  /V I c ’wc ’ i ’ s

1 nd lv i dliii I V c O d ’  t

27 C I m i s s  roont Pro j e c t  or

~

, _-_ - - - - -  ~~ - - — — - - - - - —
~~~~~~

__ 
~~~~~~~~~~~ :‘~~~‘
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I d !

l’ n h l& -’ C (GlUt inued )

SEL E C-r ED M ED IA HAR D WARE TYP E S d

Med i a
Nc m . Class I Ha rdwar e Ty pe

SV S i l en t  F i l m s t r i p  Proj ec to r s/ V iewer s
28 Ind iv idua l  Viewer , Low Cost
29 Individual Viewer , High Cost
hI Group Projector
31 Classroom Projector

Silent Slide Projectors/Viewers (2 x 2”)
32 Individual Viewer
33 Classroom Projector
34 Large Classroom or Small Auditorium Projector
35 Auditorium Projector

Random Access Access Slide Projectors
36 Classroom Projector

I Auditorium Projector
Overhead Projectors

38 Classroom
39 Large Classroom or Small Auditorium
40 Auditorium

Individual Still Visual Teaching Machine
41 Learner Control of Rate of Presentation
42 Learner Control of Content of Presentation
43 Machine Control of Rate of Presentation
44 - •

~ 
Machine Control of Content of Presentation

Micro f orm Readers
45 Microfilm Reader
46 Microfiche Reader
47 Chalkboard or char t s

48 A Audio Disc Players (Monaural)
Audio Tape Recorders and Players (Monaural)

411 I Reel—to—Reel Classroom
50 Cassette , Ind iv idual
51 Cassette , Classr oom
52 Individual Audio Teaching Machine w i t h  Learner

Control of Content of PresentationI

IL - -
, 

~~~~~~~~~~
- -
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Table C (Cont inued)

SELECTED MEDIA HARDWAR E. TYPES

Med ia
No. Class Hardwar e

53 Response Termina l for Student Response
Devices

54 Student Response Monitor
55 Show of Cards or Other Method of Response

Disp lay of Neg ligible Cost

b .56 AMV \ ideotape Player with Random Access Coding
(Programmed) On Tape

57 Remote Control for Above

58 Computer Software for Control of Above

59 Printed Text or Workbook , Adaptive (branching) format
Materials

60 Text or Workbook , Response—Paced (linear) forma t
61 Text or Work1~ook , Recitation Format (Con~ isIs

Largely of Exercises)
62 Text, Simple (Conventional) Format

aPerfo~~~nce characteristics of these typical models are in Appendix
B.

bMay require engineering development.

I 
-~~~~~ - -- - -- --~~~~~~~~~~~~~~~~ --- - -
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I n s t r u c t i o n s  for W o r k s h e e t  VI , Table A

Column ( l )— — C h o o s e  the basis for  assigning average time . If diversif icat ion

is used , the b - .s  is should  probably include s tuden t  groups or t racks .

Column (2)——List the combinations of learning events associated with the
basis chosen from Worksheet VI , Table B.

Columns (3)— (6)——Next enter in Column (6) an estimate of the time in minutes

required f o r  each element of the course associated wi th the basis chosen.

th is estimate should reflect the teaching method (Teaching Agent—Teaching

Forma t combination) and student population with which you are most familiar ,

be i t  conven t iona l  classroom ins t ruc t ion  or se l f—paced  i n s t ruc t ion  with

programmed t e x t .  No te  in Columns (3)—(5) on the worksheet the Teaching

A g e n t — T e a c h i n g  Forma t Student  Group/ Track combination r ep resen ted .  This

is p a r t i c u l a r ly  impor tan t  if lock—step i n s t ruc t i on  is not being planned

and the course  is being designed to use teaching methods wi th which you

are less f a m i l i a r  or i f  the course is to be d i v e r s i f i e d  by group ing or

t r a c k i n g .

Columns ( 7 ) — ( l O ) — — I t  is quite likely that if the cou rse design is at all
comp lex you w i l l  not know tile e f f e c t  of previous decisions in s u f f i c i e n t

detail to recall wh ich learning events will be taught to which categories

of students using what teaching methods. If this is the case , it would

be wiser to wait to adjust time estimates until the UI can present this

i n f o r m a t i o n  wh i l e  you are at the console. Then you can use the en t r i e s

on Worksheet V I , Tabl e A , along with Table C to ad jus t  the  t ime e s t ima te s .

An examp le illustrates how adjustments may be made:

rst Time Est imate Adjusted Time Est imate
(3) (4) (5) (6) (7) (8) (9) (10)

Student  S tudent
Teach. Teach. Group! Time Teach. Teach . Group! Time
Agent Format Track (mm .) Agent Format Track (miii.)

I R A 60 L RF S 64

L RF A 55

L RF F

Since Table C app i  I c O  t c ’  s low or un di  f f e ren t  iii ted students , it may he

used d i r e c t ly  to adjus t t m i  I 11’ slow students as fo l  lows :
7r

a d j u s t ed  t ime •_:L x h—i m m .  (approx.)
70 

~~_ - - -‘- — ---
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1 3(3

The time for  fas t  s tuden t s  could be derived f r o m  an e s t ima te  tha t  s e l f —

pacing reduces time for  b r i gh t  s tudents  f rom lock—step  i n s t r u c t i o n  by a t

leas t 15 percent , r esu l t ing  in an est imate of .85 x 60 = 51 m m .  ( a p p r o x . ) .

The average s tudents  fa l l  between these two f i gu re s  wi th  a r e d u c t i o n  over

lock—step ins t ruc t ion  of between 5 and 10 percen t at , say , 55 m m .  ( a p p r o x . ) .
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WORKSHEET VI (Cont.)

Table C

RELATIONS AMONG TIMES REQUIRED FOR MASTERY
USING DIFFERENT TEACHING METHOD?

sv Response—
Teaching Media paced A d a p t i v e

Forma t Learner I n s t r u c t o r  Program Program

Siir le/ Ye -
~~~~~ 

N /A ~~_~~LA
Recitation No 1.00 .70 N/A N/A

Response— Yes .75  N/A .65  N/A
paced No .90 .55 .75  N/ A

- Yes .60 N/A N/A .50Adaptive
No .75 .45 N/A  .65

a
For slow students or undifferentiated students . App ly primarily to

subject matter types 1—6 and to presentation/demonstration events in subject
matter type 7—10.

N-



Appendix B

CHARACTERISTICS OF TYPICAL CLASSROOM MEDIA
HARDWARE

This appendix contains characteristics of the typical clas sroom
media hardware types referred to in Table C , Worksheet V.  It has been

based on a sampling of hardware contained in The A: c- V 7 E c _ . -

— -- € n t  ~~r-c-otc ’ij. The objec tive was to classif y media hardware so as
to be usef ul to course planners who may not be media experts. However ,

this analysis did not att empt to make quality judgments.

A. AUDIO MOTION VISUAL

Sound Motion Picture Projectors

Individual Viewer

Cos t range : $175 to 500; average : $335
Screen width: 6 to 16 inches
Sound amplifier power: less than 10 watts
Sound method : primarily magnetic; alternative method : optical
Maximum program length: 6 to 30 minutes depending on type

of car tridge used
Threading system : continuous—loop cartridge
Film: Super 8
Weigh t: up to 45 pounds; portable
Maximum audience: 1 to 3 people

Classroom Projec tor
Cos t range : $145 to 1000; average : $510
Screen wid th: 3 to 4 feet
Sound amplifier power: Less than 10 wa tt s

• Sound method : magnetic
- Maximum program length: open—reel projectors : 40 minutes;

car tridge type : 30 minutes or less
Threading sys tem: equally likely to be self—threaded or

car tridge—loaded
Film: Super 8
Weight: less than 27 pounds; portable
Maximum audience: 30 people

I —

~ 
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Lai~~e Class  i- eon or Smal l  Aud i t o  r i u m  Proj  c et o r

Cost range : $7 10 to  1350; ave rage : 8990
Sc reen w i d t h :  4 to 8 f e e t
Sound a m p l i f i e r  power :  10 to  2 ) )  w a t t s
Sound met h o d :  primaril y optical; altern ativ e method: magnetic
Maximum p r o g r a m  l e n g t h :  at least 55 minutes
T h r e a d i n g  sy s t e m : manual
F i lm :  16 mm
Weig h t :  28 to  45 p o u n d s ;  p o r t a b l e
Maximum audience: 150 peop le

A u d i t o r i u m  P r o j e c t o r

Cost range : $670 to 3995; average : $2160
Screen w i d t h :  8 f e e t  and over
Sound a m p l i f i e r  power :  over 20 w a t t s
Sound method : optical; alternative method: magnetic
Maximum program length: at least 55 minut ec-c
Threading system : equally likely to be manual or o- I  f — t h r e a d e d

-J Film: 16 mat
Wei ght: over 45 pounds ; stationary
Maximum audience: over 150 peop le

Variable Spcc~ed Viewer

These systems present motion pictures where motion is nec ’ ed and

stop on single frame s when motion is not required.  Meanwhile , a separate

sound cassette continues running and , with nonaudible pulses on a second

tr9ck , controls tile visual presentation . Because still frame s (or long—

frame—period), motion pictures are common , large savings in film foc t ii :~~

are possible (manufacturer ’s estimaue : 25 p e r c e n t  r e d u c t i o n ) .

Cost range : $280 to 495; average: $410
Film: super 8 urn in c o n t i n u o u s — l o o p  c a r t r i d g e  or in s p e c i a l

r e e l — t o — r e e l  ca s se t t e
Screen s i z e :  4 x 6” to 6 x 8” ( b u i l t — i n ) ;  one samp le model

‘an also f r o n t  p r o j e c t  40 x 40 image
Sou nd s o u rce :  c a s s e t t e
M c i y i m u m  p r o g r a m  l e n g t h :  45 minutes
W e i g h t : 14 to 25 pounds ;  pn~~tah1e
Ma x imum a u d i e n c e :  1 to 3 p e o p l e ;  ‘30 peop le  fo r model w i t  Ii

fron t pro ec t ion capab i l i t y

,~
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Video t~~~e Recorde rs and P 1 ayers

Monochrome (1/2 i n c h)

Cost range : $595 to 2250; average : $1220
‘t ape s ize :  1/2 inch
Maximum program time : 60 minutes
Threading: primarily reel—to—reel; alternative method: cassette
Record i m~ capab i l i t y :  all models
Resolution : 300 lines (center)
Weig h t :  29 to 58 pounds ; portable

Monochrome (1 inch)

Cost range : $1650 to 5950; average : $3465
Tape s ize: 1 inch
Maximum program time : 60 minutes
Threading: ree l—to—reel
Recording  capab i l i t y :  most models
Resolut ion : 300 to 400 lines (center )
Weight:  73 to 78 pounds ; portable

Color (1/2 or 3/4 inch)

Cost range : $875 to 1745; average : $1310
Tape si ze: 1/2 or 3/4 inch
Maximum program time : 30 to 60 minutes
Threading : primarily cassette; al te rna t ive  method:  r ee l—to-ree l
Recording capability: most models
Resolution : 240 lines (center)
Weig h t :  31 to 64 pounds ; por tab le

Color (1 inch )

Cost range : $2150 to 8000; average : $5340
Tap e size: 1 inch
Maximum program t ime : 60 minutes
Threading: primarily reel--to—reel; alternative method : cassette
Recording c apab i l i t y :  all models
Resolution : 300 to 400 lines (center)
Weig h t :  45 to 110 pounds :  p o r t ab le

Video Projectors

Monochrome , Low Cost

Cost range : $3000 to 7800; average: $4350
Inputs: CCTV , videotape recorder , and “off—the—a ir” broadcast
Resolu t ion : 300 to 600 l ines
Picture Size: can produce 12—foot wide picture in a dark auditorium
Weig h t :  322 to  900 pounds ;  s t a t i o n a r y
Maximum aud ience:  150 peop le

_ _ _ _ _ _  - ---~~~~~~~~ - -~~~~~~~~~~~~ - -
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Mon oc l  u- owe , ~~ j ill Lost

Los t range : $11 , 000 to  30 , 000;  civt r~ige : 520 , 500
I n p u t  c-c : CCFV , vi deo t api- reco i-do r , and “o I I — t h e — a i r  Ic r” adcas  t
R e s o l u t i o n : 600 l i n e s
P i c t u r e  S i z e :  can p roduce  1 2 — f o o t  w id e  p i c t u r e  in a d ar l  au I torium

We ight: 450 to 460 p o u n d s ;  s t a t i o n a ry

Co 1 or

Cost range : $16 , 500 to 43 , 000: aver cig i - :  $32 , 51d
In p u t s :  C C I V , v ideo tape  r e c o r d e r , and “ o f f — t h e — a ir b roadca st ”
R e s o iu t i o n :  320 to 600 l i nes
P i c t u r e  S i z e :  can produce 1 2 — f o o t  w i d e  p i c t u r e  in a dark  a u d i t o r i u m
Wei gh t :  322 to 900 p o u n d s ;  s t a t i o n a r y

V i d c a c_ M o nit or s / R e ce i v e r s

Monochrome , Individual_ Moni tor

Cost range: $165 to 335; average : $245
Screen size: 4 to 11 inches
I n p u t s :  p r i m a r i ly  C C I V
Sound ou t p u t :  general  lv 3” ( r o u n d )  speakers , s i d e — mounted
Weight: 9 to 20 pounds
M a x i m u m aud i en c e :  1 to 3 people

~Wino chr ome , (~~~~ p Rece ive r a n d / o r  M o n i t o r

Cost  range : $130 to 445 ;  average : $250
Screen  s i z e :  12 to 17 i n c I t e s
I n p u t s :  mos t  models  C C I V  and UHF ! VHF
Sound o u t p u t :  g e n e r al ly  3 x 5” (o v a l )  spe~ike i ’ s , s i d e — m o u n t e d
Weig ht: 9 to 20 pounds
M a x i m u m  aud ien ct - : 1 to 3 peop le

loc l i r c cme , Cr~~j~ Rece iv i -r and/ or Mon itor

Cost range : $ 1 3 0  t o  -14’~; avera~ c: $2 5 1)
Scri-en s i ze :  12 to 17 i n c h e s
I n p u t s :  most mode I s  Ct ”FV and [HI-/VHF
Sound o u t p ut  : generally 3 x 5 ’’ ( c ’ V - i  1 )  --c -~~ cik e rs • s ide o t I Oil  t— mouii t i d
Wi- i g l i t  : 1~ t (1 41 po u n d s ;  po r tab le
M a x  aura audience:  10 peop le

> loiii ’c ’ I i  r omi - , C I i s o  i’ o c I l c c R&-ce i vi- r - i i i ! ‘or Mon I t r

Cost railgi- : l 1 5  to L30; ~~~~~~ : $ 351 )
Sc reen s i z e :  22 t 2 1 I flc ’ I ic O
Input s: gi no r d l i v  (‘(“I \ and Uh F/V h F
Sound on I - c c l  : 4 o ~~ ‘‘ ( r o u n d )  speakers , I r on t — I f l I  - un t c d
I~~- i~~Ii t : lo o ~ 5 l o c l i r d s  ; g e n e r a l ly  s t a t  l o n i r y
M i x  i a - r i t a  i t o  I OTtO, ,- :  30 1ct -Op  I e

__  - ---- ---‘--- -— —-  —---- ~~~--
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C o l o r , ( t o i p  Receiv er ;uid/or Mon i t c c r

C o s t  r u i n ’  : $550 to s745 ; a v e r a g e :  ab 15
Sc reen s i z e :  12 to  19 i n c h e s
I n p u t s :  C C I  V ar id [HF/VH F
Soun d output : 3 to  4 ” ( r o u n d )  sp~- ci ke rs , I ron t —m oun t ed
Wi ’ i ~~l c t :  42 to 70 pounds ;  c~- rc c - r a l lv  p o r t a b l e
Maximum audienc e: 10 peop le

C o l o r , C l a s s r o o m  R e c e i v e r  a n d / o r  Monitor

Cost range : $480 to 850; aver c lg i - :  $640
Screen  s i z e :  25 inc it es
In p u t s :  C C I V  and UHF/V h F
Sound o u t p u t :  4 x 6” to 5 x 7” (ova l )  s p e a k e r s , f r o n t — m o u n t e d
Wei g h t :  120 to 133 pounds ;  s t a t i o n a r y
M aximum a u d i e n c e :  30 peop le

B. A L U I O  STILL VISUAL

Sound Fi1mstr~p I’r o j e c t o rs/ V i e w e r s

Individual Viewer

Cost range : $100 to 365; average: $235
Screen size: 3 x 4” to 9 x 12 ” (built—in)
P r o j e c t s :  35 mm f i l m s t r i p
Sound source: primaril y cassette; alternative methods include

audio disc and contin tinus— l oi’-’p cRrtr i 1 c’i-
Sound output: 2” (round) to 4 x 6” (oval) speaker
Opeaation: primaril y automatic (nonaudible pulse superimposed on

audio  t r a c k ) ; a l t e r n a t i v e : manu ~ 1
Weight: 6 to 30 pounds ; portable
Maximum audience: 1 to 3 peop le

Group P r o j e c t o r

Cost range : $125 to 490; a v e r a ge :  $285
Screen size: 9 x 12” to 11 x 15” (built—in or c o n t a i n e d  i n  cov~’ r ’ l
P r o j e c t s :  35 mm f i l m s t r i p
Sound source: primaril y cassette; alternative methods include

audio disc and continuous—loop cartridge
Sound o u t p u t :  2” ( round)  to 4 x 6” (oval) speakers
O p e r a t i o n : equa l ly  l i k e l y  to  be manual or automatic
W e i g h t :  7 to 32 pounds ; portable
Max i mum au d ien ce: 10 peop le

C l a s s r o o m  P r oj e c t o r

Cost range : $315 to 500 ; ave rage : $385
P r o j e c t s :  35 mm f i l m s t r i p
Sound sour c i -  : p r  1mar 11 v c as S I-  t t e c i i  Ic m t  i ye t i l l ’  t h oc ,l : and i - d Isc

~~und output : 1 x 6” to 6 x q ’’ ( o v a l  ) sp e c i k e  rs
Ope rd t ion : manual or au t  om;i tic vi th ri-mote con t ro I
Weight: 18 to 25 pounds; portab I ’ -
M a x i m u m  a u d l e n c i - :  30 pI- 1c 1

~~’
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Sound_ Slide Projectors/Viewers (2 x 2 inch)

Individual and Group Projector

Cost range : $280 to 795; avi- rage : $445
Screen size: equal ly l ike ly  to  r e q u i r e  f r o n t  p r o j e c t i o n  screen

or have b u i l t — i n  rear  p r o j e c t i o n  screen ( r a n g i n g  in size f ron t
9 x 9” to 12 x 18”)

Sound source: primarily cassette; alternative method: sound—
on—slide clip

Sound output: 3 ’ (round) to 6 x 9” (oval) speakers
Operation : primarily automatic with remote control; some manual
Weight : 12 to 35 pounds ;  p o r t a b l e
M aximum aud ience :  1 to 10 peop li-

• Classroom P r o j e c t o r

Cost range : $330 to 995; average : $505
Screen size: equally likely to require front projection screen

or have built—in rear projection screen (ranging in size from
10 x 10” to 18 x 18”)

Sound source : primarily cassette; alternative method: sound—
on—slide clip

Sound output : 6” (round) to 4 x 10” (oval) speakers
Opera t ion : au toma t i c  with remote control
Weight: 11 to 45 pounds;  po r t ab le
Maximum audience : 30 people

ind iv idua l  Audio  S t i l l  Visual Teaching Machines

“Teaching machines present in fo rmat ion  via some audio , visual , or

audio/visual unit which is i’~tegral to , or controlled by, the device .

Genera l ly , t each ing  machines emp loy a ‘multip le cho ice ’ type of test.

The user  is required to indicate , by pressing a response button , a

single—choice correct answer from a field of four or five possible

answers. However , only a limited number of teaching machines emp loy

branching type programs . In most cases pressing a ‘wrong answer ’ button

only results in a ‘try again ’ direction to the learner.”
1 

Most teaching

machines  allow onl y icczl ’ncr ta o: I ,
’ 

~~ 
the r~z~ i~ ~~~ ~‘i’I:ScU t-c21 ~~‘m , o f t en

referred to as “self—paced instruction. ”

1
Brian C. Boucher et al., nib~ vk a~ J Cat~~7L o: *r Ins~ i~~~~~~’na ?

~~~~~ :;~ - - ~~~~~~ Educational Technology Publications , Engl ewood Cli ffs ,
New Jersey , 1974 , p. 43.

-- - - ~~~~~- -~~~~~~~~~ -~~~~~~~~-
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h e a r t i e r  C o n t r o l  of R a t e  of i’ r e s e t t t a t  ion

Cost range : $235 to 995; a v e r a g e : $450
Type of resp onse:  p r i m a r i l y  m u l t i p l e  cho ice ;  a l t e r n a t i v e  method is

c o n s t r u c t e d  response .  Response usually recorded on separate
answer sheets , workbooks , or data processing cards , but some
mach ines  allow for  record ing  responses (selected response only)
on the program itself

l a -p c  of program: linear (response—paced)
Method of operation : eithe r the machine or the learner stops the

presentation until the learner responds or otherwise signals the
machine to proceed

Visual disp lay : primaril y built—in rear projection screen ranging
in size from 4 x 5” to 9 x 7” ; alternative method is front
p r o j e c t i o n

Picture source: primarily filmstrip ; ~~ternative methods are
35 inn slide or integrated audio visual combination cartridge

Sound source : primarily audiotape cassette; alternative methods
are audio disc or i n t eg ra t ed  audio v isual  combinat ion car t r idge

Weight: 5 to 33 pounds ; generally portable
Maximum audience : one person

Learner Control of Content of Presentation

Cost: $1950
Type of response: multiple choice
Type of program: branching  ( adap t ive )
Method of opera t ion : learner is supp l ied wi th  branch ing  d i n - c t  ions

for each answer that may be selected and advances the program
to the point indicated

Visual disp lay : b u i l t — i n  rear  p r o j e c t i o n  screen 4 x 6” in s ize
P i c t u r e  source:  35 nun m i c r o f i lm
Sound source : encoded audiotape  casset te  presented in a s e p a r a t e

unit
Wei gh t :  visual  uni t  15 pounds , audio uni t  30 pounds
Maximum audience:  one person

Machine Control of Rate of Presentation

Cost range : $295 to 795; average: $510
Type of response: multiple choice. Response usually temporaril y

recorded on program itself; alternative methods are to record
errors on a counter or to record answers on separate answe r tape

Type of program : linear (response—paced)
Method of operation : program advances automatically upon receipt

of correct answer
Visual display : primarily built—in rear projection screen about

4 x 8” ; a l t e r n a t i v e  method is f r o n t  p r o j e c t i o n
P i c t u r e  source:  va r lous— —fi lms l ide , f i l m s t r i p ,  or in tegrated

aud io  s t i l l  visual  c a r t r i d g e
nd source: various——audio disc , audio tape cassette , or

~nt e g rat ed  audio  s t i l l  v isua l  c a r t r i d g e
W i- i ghi t: 8 to 38 pounds;  g e n e ra l ly  p o r t a b l e
Maxi mum aud ience :  one person

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Silen t Mo t ion P i c t u r e  Projg~~t o r s

I n d i v i d u a l  V iewer

Cos t :  $175
Sc reen : 4 x 6 ” ( b u i l t — i n )
Maximum p r o g r a m  l e n g t h :  4 m i n u t e s
Thread ing  sy s t e m :  c o n t i n u o u s — l o o p  c a r t r i d ge
Fi lm:  Supe r 8
We ig ht: 18 pounds ; portable
Maximum a u d i e n c e :  1 to 3 peop le

Cl a ss r o om ~~~~oj~~~ t o r

Cost  range : $ 145 to 255;  average : $190
Maximum program length: 6 to 14 minutes
Threading system: continuous—loop cartrid ge
Film: Super 8
Weig ht: 10 to 15 pounds; portable
Maximum a u d i e n c e :  30 peop le

D. STILL VISUAL

Silent  F i l m s t r i p  P r o j e c t o r s/ V i e w e r s

Individual Viewer, Low Cost

Cost range : $25 to 90; average : $50
Screen size: 3 x 4” to 6 x 9” (built—in)
Projects: 35 mm filmstrip
Operation: manual
Weight: 3 to 15 pounds ; portable
Maximum audience: 1 to 3 peopie

Individual Viewer, High Cost

Cost range : $225 to 400; average : $310
Screen size: 5 x 6—1/2” to  14 x 14” (b u i l t — i n )
I’rojects: 35 mm filmstrip
O p e r a t i o n : manual
Weight: 10 to 16 pounds; p o r t a b l e
Max imum a u d i e n c e :  1 to 3 peop le

C r o u pp j~~c

Cost range : $40 to 145; a v e r age : $65
l’rojci-ts: 35 mm I i lm s t r i p ;  so me also have 2 x 2 ’’ s l i di  c a p c i h i  h i t v
O p e r a t i o n :  manual
Wei ght: 6 to 9 p o u n d s ;  p o r t a b l e
M a x i m u m  aud i one e : 10 P i t d l c  I e

____________ - :~~~~~n
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Class  room P r oj e c t o r

Cost range : $65 to 265;  average : $135
P r o j e c t s :  35 mm f i l m s t r i p ;  most also have 2 x 2” slide capab i l i t y
e~~e r a t ion :  manua l ;  a few have remote control
Weig h t :  4 to 24 pounds ; portable
Maximum a u d i e n c e :  30 people

Silent Slide Projectors/Viewers (2 x 2 inch)

Individual Viewer

Cost range : $85 to 110; average:  $100
Screen s ize:  b u i l t — i n  rear projection screen ranging in size

f rom 7 x 7 ” to 8 x 8”
C a p a c i ty :  24 to 30 slides
Opera t ion : manual
Weight : 7 to 20 pounds (portable)
Maximum audience : 1 to 3 peo p le

Classroom P r o j e c t o r

Cost range : $40 to 880; average : $320
Screen size: some of models have built—in rear projection screens

ranging in size from 14 x 14” to l~ x 25” ; others require front
pro jec t ion  screens

Capacity : 80 to 140 slides
Operation : primarily remote control , some manual only
Weig h t :  3 to 20 pounds ; portable
Maximum audience : 30 people

Large Classroom or Small Auditorium

Cost range : $530 to 1530; average:  $795
C a p a c i ty :  2 , 80 , or 140 slides
Operat ion : primari ly remote control ;  a few manual only
Weight : 16 to 41 pounds;  po r t ab le
Maximum audience: 150

A u d i t o r i u m  P ro j ec to r

Cost range : $3500 to 3975; average: $3740
Capac i ty : 2 slides
Opera t ion : manual
Weigh t :  300 to 500 pounds ; f ixed
Maximum audience : over  150 personr

L _-  - - - ~~~~~~~ 
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Random Access Sl ide P r o j e c t o r s

A random—acce ss projector is a slide projector in which a user may

iden tify the storage location of a slide.

Classroom Pro j  ector

Cos t range : $500 to 1915; average : $1070
Capa city : 80 slides
Search interval : 2 to 4 seconds
Weight: 15 to 63 pounds; portable
Maximum audience: 30 pe op le

Auditorium Projector

Cost range : $1515 to 5950; average : $3215
Capaci ty: 50 to 500 slides
Search interval : 2.5 to 4 seconds
weig ht: 28 to 180 pounds ; po rtable and fixed
Maximum audience : 150 people and more

Overhead Projectors

Class room

Cost range : $15u to 395; average : $210
Aperture size: 10 x 10”
Lamp power: 600 watts
Lens focal length : usually 14 inches
weight: 16 to 36 pounds; portable
Maximum audience : 30 peop le

Large Classroom or Small Aud i to r ium

Cost range : $255 to 900: average : $580
Aperture size : 10 x 10”
Lamp power: 600 to 1200 w a t t s
Lens focal length: 8.5 to 16” ; one sample model has adjustable

focal leng th of up to 40” (for use at rear of room) -
‘

Weight: 17 to 54 pounds ; portable
Maximum audience : 150 people

A u d i t o r ium

~,~os t  rang e : $1800 to 3500 ; a”erage : $2325
Aper ture  size: 10 x 10” up to 14 x 14” ( f o r  x—rays)
Lamp p ower: 1000 to 2000 watts
Lens focal length: 18 to 70”
Weight: in the J’)Q pound range ; f i x e d
Maximum aud ience :  ove r 150 people
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Individual Sti ll V i s u a l  Teaching Machines

L e a v n e r  C o n t r o l  of  R a t e  of P r e s en h at i o n

Cost  range : $140 to 375; average : $270
l’vp e of  response:  genera l ly c o n s t r u c t e d ;  a l t e r n a t i v e  method  is

multip le choice . Response recorded on separate answer sheet ,
punched card , workbook , or tape; alternate method is to
record on program itself temporarily

lvpe of p rog ram:  l inear  ( response—paced)
Mi - th o d  of ope ra t ion : e i t h e r  the  machine or the learner  s tops the

p r e s e n t a t i o n  u n t i l  the  learner  responds or o the rwise  s ignals
t he mach in e to p roc eed

V i s u a l  display : primarily built—in rear projection screen ranging
i n s i z e  f r om 2 x 3” to 8—1/2 x 11” ; a l t e r n a t e  method is f r o n t
p r o j e c t i o n

Picture source: primaril y filmstri p cartridge ; alternate method
is f i l m s t r i p

Wei gh t :  9— 1/2  to 21 pounds ;  g e n e r a l ly  p o r t a b l e
Maximum audience : one person

Learner Control of Content of Presentation

Cost range : $220 to 825; average : $5(5
Type of r e sponse :  m u l t i p l e  choice. Response recorded in machine

memory or e r rors  recorded on coun te r
Type of program: branching (adaptive)
Method of operation : learner is supplied with branching directions

f o r  each  answer t h a t  may be se lec ted  and advances the  program to
the p oi n t  i n d i c a t e d

V i s u a l  d i sp l ay : b u i l t — i n  rear  p r o j e c t i o n  screen s ize 4 x 6” ,
m a g n i f y i n g  viewer , or f r o n t  p ro jec t ion  -

Picture source : encoded 35 nun microfilm or 35 nun slides
W e i g h t :  13 to 15 pounds; plus 10 pounds if front projection used
Maximum audience : one person

Machine  Con t ro l  of Rate  of P r e s e n t a t i o n

Cost  range : $225 to 375; average : $300
Type of response: multiple choice . Errors recorded on counter
‘l vpe o f  p rog ram:  l inear  ( re sponse—paced)
Method of ope ra t ion : program advances a u t o m a t i c a l ly  upon rece i p t

of co: -rect  answer
Visual  d i sp laa - : b u i l t — i n  r e a r  p r oj e c t i o n  sc reen  about  7 x 10 ”
h ’ i c ta r e  source :  f i l m s t r i p s  or s l ides
Wei gh t :  5 to 25 pounds;  p o r t a b l e
M aximum a u d i e n c e :  one person
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Machine  Cont ro l  of Con t en t  of Presentation

C o s t :  $1200
Type of response:  multi ple choice. Temporarily recorded on program
Type of pr ogram : branch ing  ( a d a p t i v e )
Method of opera t ion : learner a u t o m a t i c a l l y p rov ided  w i t h  i mm e d i a t e

feedback as to correctness of response and then sent to material
appropr ia te  to the response

Visual display : b u i l t — i n  rear p r o j e c t i o n  screen 7 x 9”
Pi c tu re  source : 35 mmm i f i l m s t r i p  casse t t e s
Weig h t :  36 pounds
Maximum audience: one person

• M i c r o f o r m  Readers

M i c r o f o r m  readers  use b u i l t — i n  projection screens to magnify a reduced

image back to i t s  or ig ina l  size.  The r e cu ct i o n  ra t io  is at least 12 to  1

and usual ly 20 to 1 or g r ea t e r .  M icro ’.~ ~r-~ is general ly a 16 or 35 mm

f i l m s t r ip.  N ic ro~~~~~: is a f i l m  card usual ly 4 x 6” in s ize.

M i c r o f i l m  Readers

Cost range : $370 to 770;  average : $615
Operat ion : generally manual
Ma g n i f i c a t i o n : 24X
Screen s ize :  14 x 14”
Wei gh t :  40 to 50 pounds; general ly f ixed
N o t e s :  2/ 3  of models are also f i che  readers
Ma :imum audience : 1 person

Microfiche Readers

Cost range:  $80 to 600; average:  $235
Operat ion : manual
Magnification : 24X
Screen s ize:  8—1/2 x 11” to 14 x 14”
W e i g h t :  3 to 80 pounds ; mostly li ghtweight , por table
Maximum audience : 1 person
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E. AU DI o

Audio Disc P l ay e r s  (Monaural)

Cost range : $55 to 325; average : $115
M axi mum record size: general ly 12 inches ;  a few will  handle 16—inch discs
Ccsmpatibility : most st e r eo—compa t ib l e  ( t h a t  is , wil l  not damage

s t er - -~o d i sc s )
Spee ds :  p r a c t i c a l ly all have fou r  speeds (16 , 3 3 — ] / 3 , 45 , and 78 rpm)
H e a d — e t s :  most have headset provisions
Sound o u t p u t :  4 x 6” (ovals)  to 12” ( round)  speakers
Soun d a m p l i f i e r  power: generally 4 to 40 watts
W e i g h t :  8 to 41 pounds;  po r t ab l e
M aximum a u d i e n c e :  1 to 30 peop le

Audio  Tape Recorders  and r la y e r s  (Monaural )

R e e l — t o — R e e l ,  Classroom

Cost range : $165 to 280; average : $215

~aximum reel s ize:  7 inches
Record ing  c a p a b i l i ty :  all sample models
Sound a m p l i f i e r  power:  8 to 25 w a t t s
Speeds:  3—3 / 4  and 7— 1/ 2”  per second
Response :  50 to 20,000 Hz
Sound o u t p u t :  3 x 6” to 4 x 10” (oval)  speakers
Weig h t :  12 to 25 pounds ; por table
Maximum audience : 30 people

Casse t te,  Indiv idua l  and Group

Cost range : $30 to 85; average : $70
Speed:  1—7 /8 inches per second
Recording capability : about half sample models
Sound ampl i f i e r  power: 1/4 to 1—1/2 w a t t s
Response:  200—4000 Hz to 50— 10 ,000 Hz range
Headset  provis ions :  near ly  all sample models
Sound output : 2—1/2” to 4” (round) speaker’-~
Weight: 2 to 11 pounds;  p o r t a b l e
Maximum audience: 1 to 10 peop le

Cassette , Classroom

Cost range : $140 to 290;  average : $200
Speed :  1—7/8  inches per second
Record ing  c a p a b i l i t y :  n e a r l y  all samp le models
Sound a m p l i f i e r  powe r :  8 to 25 w a t t s
Res ponse:  SO to iO , 000 Hz range
Sound output: 4 x 8” to 6 x 9” (oval) speakers
Weig h t :  12 to 18 pounds
Maximum aud ience :  30 people  

~~—~~~~—--- —~~~~ •-—-~~~ ---~~~-—-~~ --~~--~~~~~~- - - ~~---- - -~~~~-
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ind iv idua l  Audio  Teaching Machine with Learner C o n tr o l of

of P resen ta t ion

Cost iange : $186 to $470;  ave -oge : $328
Response:  c o nst r u ct e d ;  no p rov i s ions  for  r eco rd ing  response
Program:  l inear  ( re sponse—paced)
Method of operation : machine stops until learner restarts

the  p r e s e n t a t io n
Sound output: audiotape cassette
Weight : 6 lbs ; por table
Maximum audience: one person

F. OTHER

Stud y Carrel

Cost range : $95 to 330; average : $160
Cons t ruc t ion : all models are s ingle  pos i t ion  car rel s  w i t h  s ide

panels , bookshelf , and AC power o u t l e t
Dimensions : in 36 x 2 4 ’  range
Height of working su r f ace : 29 inches

Terminals for Student Response

Terminals for student response are connected to computers . Ihey con-
tain both  the means by wh i ch the  s t u d e n t  ente rs his  answers in the computer
( i n p u t  device)  and the means b y whi ch t h e c o m p u t e r c o m m un i c a L e s  w i t h  t h e
student (disp lay). Input devices typically are keyboards , e i t h e r t e l e t \ p t
or typewr i . e r — l i k e .  Sometime.; a li ght  pen , a to u c h — s e n s i t i v e  s u r f a ce , or
an e lec t ronic  t a b l e t  is used alone or in conj unction wi th  a keyboard .
The d isplay is usually printed one character at a t ime as a tele tv p~- m a c b i t t , , -
does ( the  “Type ” medium) on paper  (called “ha rd  copy ”) or on the f ict- of a
ca thode  ray tube  ( C R T ) .  If  a t e r m i n a l  uses a li ght pen , t o u c h i — s e n s  i t  ly e
surface , or e lec t ron ic  t ab le t  f o r  i n p u t , i t  mus t use e i t h e r a CRT or l V  r~~—
ceiver for display .

Hard  Copy Disp lay

Cost :
Pu rchase  range : $985 —499 5 ;  a v e r a g e :  S 1400
Lease (annual) range : $600 —2760;  ave rage : $1800
Maintenance ( annua l )  range: 1 $300— )40; average : ~- a 12

Line  l e n g t h :  g e n e r a l l y  132 c h a r a c t e r s ;  a l t  e t n a t i v e  I
80 characters

Type—out  speed: genera l ly 30 c har ter t-Fs per  second;
a l t e r n a t i v e s  are 10 and 120 ch a r a c t e r s  per  second

Wei g h t :  g e n e r a l l y  not  por tab  le  but a few in 25 t o  - 4 S  pound
class are

L 

‘Maintenance u suall y included in lease , if leased . 

- -
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( a l h o d e  Ray ‘l ube Disp lay

Cos t
Purchase  range-S. $720—900 0 ; average : $3640
Lease ( annua l )  range : $588— 3720;  average:  $1680
Maintenance (annual) range :1- $l20—48 0;  average : $312

Visual  d i sp lay : screen size 8 x 4” to 7 x 10” ;
average is 8.75 x 5 . 7 ”

L i n e  l e n g t h :  genera l ly  80 charac te r s
N u m b er  ot  l ines : genera l ly  24
T y p e - o u t  speed : generally 1200 characters per second
Wei g h t :  u sua l ly  s tat ionary

m~~a r ~~ Re~~pon se M o n i t o r

These rece ive , disp lay , and summarize s tuden t  responses to m u l t i ple
c h o i c e  q u e s t i o n s  en tered  through individual  response units . Three or
fou r ch o ices may be p rov ided .  Responses are moni tored  on meters  showing
t h e  number  of s t u d e n t s  choosing a given answer , the number of correct
answe r s , and o t h e r  summary  d a t a .  The more expensive of the two moni to r s
d e s c r i b e d  below also allows fo r  i n s t r u c t o r  con t ro l  of p r o j e c t i o n  equ ipment
t h r o u g h  the  same equipment .

Cost range : $720 (plus $17.50 per ind iv idua l  response u n i t )
to  $3656 (which  includes the cost of 20 i n d i v i d u a l  response
un i t s )

Wei ght : 6 pounds , po r t ab le  (less expensive u n i t )  to 200
pounds , stationary (more expensive unit)

Maximum audience : 100 (less expensive unit) to “any number ”
(more expensive unit)

1Maintenance usually included in leas e , if leased.

I 
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Appendix C

ALLOCATING CATEGORIES OF STUDENTS TO TRACKS
OR GROUPS

This appendix displays the ways in which categories of students

can be allocated to tracks or groups when there are fewer tracks or

groups than categories . (If the numbers of tracks or groups and cate-

gories are the same , each category forms a track or group) . This can

occur when students are placed in three or four categories on the basis

of ability only or when students are categorized on the basis of both

ability and another characteristic , which always resul ts in four cate—

gories of students.

ABILITY ONLY

THREE CATEGORIES (S ,A ,F), TWO TRACKS/GROUPS
Op tion Track/Group ID Category ID

1 A S ,A
F F

2 S S
A A ,F

3 M’ S ,F
A A

Opt ion 1, in which a fas t track or group is formed , might be used
if there were an appreciable number of students who were far above the

average and who could profi t by being grouped together for similar

instructional treatment . Retaining the differentiation between slow

and average studen ts in the average track or group allows some special

treatmen t for slow students , if desired, bu t keeps the slow students

with the average wherever group instruction will be used.

)p tion 2 is similar to Option 1 except that it allows slow stu-

dents to be dealt with separately, rather than fast students. Option

3, in which slow and fast students are separated from the average ,

would be less likely to be used , as would any op tion containing a mixed

1
Mixed.

I S I



track or group . It is included for comp leteness and because the planner

migh t want to provide a highly individualized approach for such a com-

bina tion but not for average students.

FOUR CATEGORIES (S ,S’ ,F’ ,F ) ,  TWO TRACKS /GROUPS
Option Track/Group ID Category ID

4 S S,S’
F F ’ ,F

5 A S ,S’ ,F ’
F F

6 S S
A S ’ ,F’ ,F

/ / / // / / / / / / / / /  / / / / / / / / / // / / / / /
71 / / / / / / / / / / / / /  M / / / / / / / / / / / / / / /  S ,S ,F /
I / / I / I l / / I / I / I / I  F I / I / / I / / I / I / / I l  F ’ / / / /

8 / / / / / / / / / / / / /  M / / / / / / / / / / / / / / /  S ,F ’ ,F
/ / / / / / / / / / / / / / / /  s’ / / / / / / / / / / / / /  s ’ / / / /
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
9 / / / / / / I / / / / / /  M f / I / / f / / I / / f / / I  S,F’ / / f

/ / / / I I / / / / / / / / / / /  M’ / / / / / / / / / / // / S’,F /-
10 M S ’F

A S ’,F’

Of these seven possibilities , Op t ions 7 , 8, and 9 would seem to

have less utility . Options 5 and 6 are similar to Op t ions 1 and 2 in
the preceding set but permit even more differentiation of treatment

within the average track or group . Similarly , Option 10 corresponds

to Op tion 3, and permi ts more differentiation within the average track
or group . Op tion 4 provides both a slower and faster track or group

with differentiation possible within each .

1
Options in shaded areas are included primarily for comple teness. 
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FOUR CATEGORIES (S , S ’ ,F ’F ) ,  THRE E TRACKS/GROUPS

Op tion Track/Group ID Category ID

11 5 S ,S’
F ’ F ’
F F

12 S S
A S ’,F’
F F

13 5 5
5 ’ S I
F F’ ,F

14 M S ,F
Si S I
F ’ F ’

15 f / I / f / / I / / I  M / / / / / / / / / / / / / /  S,F’ 1/
f / / I / I / / I / / I f  S / / / / / / / / / / / / / /  s ’ /1 /
If/ / I / f / / I/ /I F / / / / / / / / // / / /  F / 11/

16 f / / I / / I / I / f  S I/ / / / / / / / / / / / / /  S I//I
/ / f / / / / / / / / f / /  M / / / / / / / / / / / / / / /  s ’ f/ I
/ /I// / / / / I/ / / /  F’ / / / / / / / / / / / / /  F’ I//I

Op tions 11—13 add the possibility of providing more diversity for

stu dents who are better than average (Op tion 11) , ave rage (Option 12 )

or poorer than average (Option 13) . Option 14 is similar to Op tion 3
in the first set , except that average students are separated into a
slower and fas ter track or group to facilitate diversification . Options

15 and 16 are less likely to be used .
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ABILITY AND ANOTHER CHARACTERISTIC

FOUR CATEGORIES (SC , SNC , FC , FNC)

TWO TRACKS/GROUPS

~p~ ion Track/ID Ca tegory ID

17 S SC , SNC
F FC , FNC

18 N SC , SNC , FC
FNC FNC

19 SC SC
M SNC , FC , FNC

20 N SC , SNC , FNC
FC FC

21 N SC , FNC , FC
SNC SNC

22 C SC , FC
NC SNC , FNC

23 / / // / // / / / /  N J/ / // // / /  SC, FNC ‘71
I/ // // I/ I/ I/ // N’ I/ I/ / I/I SNC , FC I/I

Each of the above options might be useful in a particular circum—

stance except for , probably , the last one . The others have the effect

of forming slower and fas ter tracks groups (Option 17), tracks/groups

with and without the designated characteristic (Option 22), or separa t-

ing a par ticular category of student from the others (Options 18—21) .

1



Is ’s

FOUR CATEGORIES , THREE TRACKS / GROUPS

Op tion Track/Group ID Category ID

24 S SC , SNC
FC FC
FNC FNC

25 SC SC
SNC SNC
F FC ,FNC

26 C SC ,FC
SNC SNC
FNC FNC

27 NC SNC ,FNC
SC SC

_____ 

FC FC
28 / / / / / / / / / / / /  SC / II ///// / // // / sc
/ / // / / / I // / / / / /  N // / / / / / / / / / / / / /  SNC ,FC I
/ / / / / / / I / / / / / / /  FNC / / / / / / / / / / / / /  FNC / / ,/
///// II / / ///// // //// I/ // / ///////// / /// / ////
29 I/ I//I//I // I M /// // // // f / // /// SC ,FNC
/ / / / III / // / I I// SNC /// //I / / ///// / SNC i/i i !
lI// I/f/ Il// I/I l FC / // I/ ///// l//// FC i//i

Option 24 groups the slower students and Option 25 the f a s t e r ;  Option

26 groups the s tudent s wi th the chosen charac teris t ic , and Op t ion 27
groups those without it. Options 28 and 29 are less likely to be used .
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