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Abstract L N
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Thig paper describes the result's of a behaviore:l analysi®-of léarning .
sequences used in initial instruction m the New Reading Syst‘m (NRS),
an early reading curriculum, A ratxonal analysis using ehavxoral cate-
_gories yielded a set of strategies for teachmg¢ readmg, cquisition skills.
Contingency management was assessed by an apphcahon of the blackout
\echmque. Errors on progress checka were reldted to the content and
design of the learning sequences. The results of the analysis provxde
data £6r the evaluation of the mstructxonal products, The method used

for the analysxs has general apphcatxon to the assessment of other

- ~

mstruct\o?al products, - .
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CURRICULU,M ANALYSIS OF AN EARLY READING PROGRAM
INSTRUCTIONAL STRATEGIES AND CON’fINGENCY MANAGEMENT

.
-

o ) / ) Claire M. McCormick1 !
. . /.
. Leerning}e search and Developmént’ Center o
versity of thtsburgh
a
*, 'n—‘ -
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This paper Ppresents fhe res%lts of an analysis of selected products

of a structured curriculurh in earl} réading. The purpose of the study

was to provide one kind of formative evaluation’ of particular insgruct:io&al

sequences in the New Primary Gzrades Reading Syéten'; (NRS) (Beck- &
'Mitroff, 1972). The analysis showed what was b-eing taught and how it
was bei‘ng taught. - e main emphasxs, however, _was on how reading
acquisition skills é:e taught in NRS. Hence, t.he entire thrust of the
study was to make explicit the particular mstructxonal strategies that
were operative within the analyzed curriculum products. It is through
the mstructxonal strategy that learning theory enters the clgssroom. A

major purpose of this paper has been to show the extent to which princi-

ples derwed from learning theory have been incorporated into the planned

learmng sequencas of NRS, . . Lo

To furt.her clarify the focus of the study, it may be helpful to say

N

what it is not. It is not an analysis ofwreading -content or gubject matter,
It is.net an a.nalj:ais of mature or even skilled reading behavior, It is an
a.nalysrs of a partxcular instructional approach (that embodied in the NRS

currxculum products) for teaching readmg acqmsmon skills to young chil-

dren c;f kindergarten or first-grade age level. . . '
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The content of this study is a set of instructional-strategies de-
‘rived from the overall‘ strategy or def.ign of NRS curriculum products.
These strategies are described and discussed under headings from the
§kinne§-Hc;11and basgic learning cyc.le (Hol}and & Doran, 1973). The N .
strategies found’in NRS have a gener‘alizabl_el usage. Making them ex*
plicit within the tontext of a specific reading acqulsition curriculum
*+ - shows, to ; g‘reater extent than cursory examination oi. the materials
. . permits, how and l’_}ZX the prog_:am works, It also pr0vide.s specific

examplgs for others who would instruct in reading acquisition skills.”
N [} h

>
.

R . ‘This paper will first 'giv'é a general overview of the ??RS curricu- "
. lum, ’I?us includes a listing of the instructional components or products
v avadable'to teacher and/or student. In additiog, the orgax‘zatxonal
- structure of the matenals is briefly described. Then, the specific
products which ‘are the subject of thx_s analysis are identified,’ As part
. oi‘\the general overvxew, the lxmxtatxons oi a Skinner- Holland approach
, to curriculum i}nalysxs are discussed.. The design of the study is ex-
. ‘pl.ained briefly, -, ) . e
The é;cond section of this paper presents the basic findings of the
' * analysis, * These are strategies of instruction. They are presented
under headmgs whxch roughly coincide with thie Skinnerian leal-mng cycle
(Skmner, I%S) stxmuius control, student responses, promoting mem-
. ory, evaluanon of responses, and contmgency management. The final
.. secnon of thm paper presents som’e conclusions based on the findings

g ) and some implications derived i‘rorq this particular type of study, §

- A .
F

. l .,  General Qverview
. . . . -
t Description of the Curriculum - . .

The New Primary Grades Re‘ading"System‘NRS) is an experimpen-
R tal readmg acé:uisi:ion program produced at the 'Learr‘xing Research and
> Development Center of the Universxty of thtsburgh. « The rationale and

design of the curnculum have been presented in another paper (Beck & ;

Aruitoxt provided by Eric




>

i

4

ERI

PAruntext proviasa vy exic [ ¢ - ..

+

Mitroff, 1972). The instructional components of NRS cons:ist of the %

{ollowing: a teacher % manual for each level: cassette tapes for each

lesson a workbobk for each level or

part of a level; blendmg booklets,

letter cards,”and pocket'charts; story books, tests, games, and manipu-

lables and, {i nally, alternathe teaghing strategxes._ One of the«umque

features of NRS1s the design of the system. with each compo{
containing specified content and skills that are related to and integrated

with bther components along the continuum of instruction. Figure ! - -

¥

highlights the essential féatures of NRS, \

. .
P

The general approach to reading \m NRS is a code-breaking'one.

Decodmg or word attack skills ave snecxfxcally taught, if a word has not

“yet become a part of the ahild's recognition v0cabu1@ry, the’word may

be attacked n 1ts separatesletter parts and so decoded. -

Within NRS, there are four strandg or paggerns of. rogression.
pa .prog

* Theee of these--the decodmg strand, the comprehension strand, and

the.self-‘managtment st;and--move in a'kind of intertwining sequence.
The fourth strand, that of alternatxve strategies, is available for chil-

dren who capnot respond s(zccessx'ulry n the planned progression of i
lessons and redws. G

s 7

The curriculum 1s orgamzed mto approximately 16 levels. The

’

first two levels contain 25 teacher-led lessons. Each lcvel thercalitex;
Ed
there 1¢/pr

The vertical mcv

0 cassette- led lessons. Within each level,

contains abo
vision'for &pth honzoﬁ‘tal and vertical movemer‘t

tal moverncnt includes'd number of story books, games, and ma 1gula-

bles that\hg chxld is encouraged but not requxrcd tY try.

Ihxs study centers~0n 'the mstruct\onal sequence that omprxses
the vertical progressxon of the clrriculum as this 18, /set‘ ort}} in the
linear set of bchav;oral ob_)‘ectnes embodied\in

:740:1. equei\ces. The
segment of interest is the verticaf progress;o;x nd the 1mt1aIK mslruc-

s N «
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DOM!IN . First three years f |
: feadinginstruction R
POPULATION - ! City children in U.S.A"
SPECIAL FEATURE e individualized in
o ———rate prescription and A
* matntenance
, ——routes: selection ) .
~ ——pupil:  choice and alternate
. paths .

w—

4 -

STRUCTURE™ 16 Levels: ¢ ‘

A\

10sequencesper lovel — . ..

FUNCTION ! To teach new skills
~ N To maintain old skills
! To build fluency
' To permit “diséovery”’ learning
SCOPE Reading 1n 1ts broadest sense

""the perception and comprehension of Jvh_tten messages in a manner paralieling that of
the corresponding spoken messagsf™ {Carroll, 1964)

3 =

APPROACH . Code-breaking.
synthetic phonics
analytic phonics
. . linguistic patterns
. — contextual presentation
of lingutstic elements

PE——

. R - T

NRS s an mdmddahzed adaptive systend in a student centered environment The Ra-
tronale and Design of a Primary Grades Reading System (Beck & Mitroff, 1972).
' ~ ) ~

. o f

i &
‘o - ’ i )
' . !
— . 4 .~
’ Figure { New Readinfy System, .
. 3 ’ - \
, . v ' .
: s .
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Figure 2. Flow chart of the mstryctional sequence of NRS {From Beck & Nimoff, 1972))
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learning is intr'odu.ced). Workh.ook pages are studied only as follow-up
and majntenance of skills that were taught 11 initial instrduction. (See
bracketed section labeled Ana%zsib in Faigure 2..) The-materials analyzed
are the sc.ripts for.teacher-le&' lessons, re;ponse sh‘;aets with tape

- AY -
- scripts Yor cassétte-led lessons, #nd workbook follow-up pages.

» ¥
1) - ' .

Limitations of the Analysis -

. ’ ) .
The, lxmxtanons of a Skinner -Holland ap{)roa.th (Holland & Doran, AN

1'973) to curriculum analysis are basxcally the same as those of a more
genera1~Sk'inneria.r; approach (Skinner, 1953) to behavior. Within the ., &
Skmner Holland model, instruction is vxewed as essentially a manage-
ment process: Tbe task is to control the conditfons of learning by
..‘applyw.ng the basic learning principle. This principle can be stated
»  thus: Arrange for the learjle'r-}.o make the appropnate response sq
that it can be reinforced. A.nalysxs, according to this modeI calls for
- the xdentxfxcahon of the three terms of the contingency (viz., the stimu-
lus, the response,,,and the remforcement) v This three-term contmgency !
or operant then becomes the repeatable unit to be used in the construc-
tion of replx;:able sequences of curnculum. The analysxs is thus I%nited
to a clear identification of stimuli, responses, and contingencies for
ﬁreinforcoment of ¢ritical responses. Fugthefmore, only curriculum °

products that have adhered to,this Skmnerlan design, at least xmplxcxtly,

should be subjected to thig kind of analysxs. . .

Both the design and the analysis of the design are based on the -
assumptio‘n that laboratory vatiables can be translated into the class-

-
room setting and still retain enough vahdxty to facilitate learning and to

operahonahze thlpnncxples of learmng theory, This same assumption .

requxres at least -same degree of individualization in the.design of the .

. -

©cu rnculum materials.
¥ .

- . Another*assumption of this approach to the design and a.nalys;s of

.

. curricula is that learning 18 the product of the cqnsequ?es of behavior.

EMC ,l . . - . -

Aruitoxt provided by Eic:




Related to this 1s the contention that errors are punishing and should

. tberefo—e be minimized. m&/he plan of ‘nstrucnon. Rrror razes do,

In accordamce with *
l

. hoWever give data on%ert student responses.

these assu}_npnons, this type of curriculum analysis will place empha-

- ., Sis on the contingencies built nto the program. The analysis will also

consider dafa on student err’ors as giving access to information on stu- ’

dent learmng. The mode oz‘ correcnon of errors also merits attention

in the anélysis. . . ‘

. -
Finally, % type of analysis used in this study assumes that there

1s a definite "body of knowledge' to be organized. In this way, instruc-

tion can be objective, precise, aid efixcient.‘ﬂ

The rate of learning for |

individuals 1s, maximized.

While this analysis does 'not deal:with the

1ssue of mdjvidual student rates,

it does extract from the materials a

-
* structure of the skills of readmg acquisition, ‘ - )

* A basic limitation of the Skinner-Holland approach to the analysis
of curhcula is that no use 1s made of cognitive models of rearnmg.( The
work on meaningful Verbal learning or in ps-ycholmguxstxcs, memox‘y,
L] . -

and perception cannot be ftilized. Knewedge is equated with behavior ’

and the re is no attempt made to describe events in the conceptual syss
. tém
[
that 1s, input or stimuli, outp t or responses, and straightforward rela-
tionships betweén-and amon these. The Skinner-Holland method con-
s . . N

centrates on shaping behavibr by a g'radual progression and successive

The variables studied are limited to pProgrammaing varxables--

approximations. prompting and fading of promipts, and active resﬁondxng

‘as evxdence\ of prpper discriminative behavior, These fonstitute the
condmoq,s of learning. - .

L ' ! > \

r

Design of the Study . ’

+
—_ - Al
The study 13 designed on the assumption that inherent in the
: materials of NRS is a prescriptive theory of instruction for readmg

In constructing the components of a curriculum according - .t

.

acquxsxt}on.

2

. 7
- . < '

Ric N AT

E
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Ry or of the learner Zas been 1dentx£1ed\§s the lang\}\age skills possessed

‘i
0,

- -

to a predetermined plan, there are at least four elements to be con-
sidered: _.(a) the structure of {he skill to be chui;ed (the basic tasks
of reading at‘:quisition.),' (b) the entry behavior of the learner, (c) t.he
instructional procedures, and' (d) assessment of mastery behav10r
'(Gla'.ser, 1976), In identifying the structure of reading acquisition
skills as they appear in ] \IRS‘t.He _hierarchy for decoding produc'ea by
,Gagne (1965) serves as a model. The reading acquxsxtxon mo_si.els re- s,
ported in the Targeted Research and Development PrOJect on Reading

(Williamg, 19 also serve as aids to identify the small tasks of read-
§:n_g4acquisition n-NRS. ’ . \, A

- ‘ .

~  The task anal'y'sxs for NRS has’ been divided into two parts' I

decoding tasks and comprehensxon tasks (see Figure 3) Entry,behav-

2

by a 5-*or - year- 1d child. The typ s of tasks desxgned for the mstruc-
tional sequences make some assumptions hbout the skild$ thc child ~
already has and those he x\eeds to be taught., This study has accepted

s . -

those assumphon,s. N sy .,
= ! . . Q

At the end of the study, some discussion is given to the results
.

.
of the'-;progress checks. This is not a statistical or quantitative meas- -

.

‘ure of refuhs. It is descrjptive and its purpose is to point out‘the |

degree of success Aneved by the learners using the.modeof agsess-

ment bu' t into the design of the materiald,

- x

& . / .
? Mam emphasis. The main emphasis of this studyy‘k\ﬂ‘é third

essential element for an ;nstructxonaldéxgn, the instructional proce>
dires’or strategxcs’ fhe prescrxptxve prmc:ples or instructional strate-

gies identified are those derived from the Skinner- Holland ‘learmng

“

model. ‘These are strateg1es related fo-stimuli, strategxes related to

¢ student response, and strategi¢s for contingency managgment, including

v

_ ¥ sequencing.
) . . N - W : -

Selection of curriculum compdnents. Curriculum materials to

be analyzed were selected only from the vertical progression (i.e.,
<
- -

v

»

W
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DECODING {graphemic unns) J Lt ‘ ¢ T
A X S . , - .
o ™ <1 Produte the sound that corresponds to the stimulus: a single letter!
. a digraph, a blend, a diphthong . s
' 2. Identsfy graphemic units by sound ¢ N
o3 Dnscrimlrpte_grapherplc units by sound : . : . . L
4. Discriminate spelling patterns %s graphemic units ' : v .
5 Biend sounds intb words . .- : . .o .
. 6 ldentify words by sound ‘ ! f' . P ¢
* 7 Discriminate words by sight . o ) oo T
4 8, Poscnmmate ~various, units presented s‘mltaneously‘ . .
’ ’ . »
-- 9. Discriminate the/réfevar}t graphemic stimulus AP b et W
10 GeneNue among graphemic urits R . S
" . -
COMPREHENSION {words and word groups) .t ] . .
- . M R R . . v »
2 1 L‘abe'l' identify words by picture; transfer'_r_neanmg from*picture . o
Ado'word . ' o, )
<. 2. ldentify units of meaning by sight: words, phrases,sentences, R - e
r - »
= N paragraphs ' * s
3. Discriminate vartous units of meaning y. ! .
4  Generalize unit§ of meaning: by sound to units of meaning by sigﬁt‘ - ‘
» 5 Relatqpral language patterns and priqted-structu@l groupings v —
) : & A
.t . Elementary comprehepsion s on the level of sVntgx and surface structure .
of language. . : ~
. . -, . X A .
. The structure of the d:scip.hne of'reading 1s\a set of relationships between : .
= spoken and writteh language. . Y
a |
L * . 4 ’ . , P _...k_’
- ,‘ . 7 . 4
* B v Ll .
P - v R > .
: - " Figure 3. Task gnalysis for NRS. N ..
-~ -~ 4
» - ’ ' .-
- 1) -~ .
. .. R , .
. R . - ~ Ll . < .
* N 1 )
- . . ' . . + . R
N .
L] - .
N R . 4] : - - .
v * . . - . '
. o 9 :
X . _ .
ot '/\ 4 L
3 / / ) t N
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either teacher-led or ca,sse‘tz?é led lessons gee Figure 2). From these
lesaons were selected only those where'a stra?egy was employed for the = _

- flrst txme o,,r whére new content requxred exther new strategies or nltera-

tions in strategxes already employed ure 4 gwes an outlme o'i ‘the ¢

RN 4 -

dc'coding materials ir,:-terms)of curriculum content, Fxgu.re 5 shows -
o - - M <

. the épecific letter- soufid corréspondences in order of intrdduction into Ts
- - * N * -

< *the progra'm. These materials form what“th.e designer has termed the, i =
~ deqqding strand of NRS.' B ' s, b ) .
. i LEEN

. In the analys}xs of the COmprehensxon strand of~NRS, selectxon of

-t

‘ ' materials was hn'uted to (a) a smgle le,sson ‘from the workbook follow-

o up 'pages, ('b) comprehénsmn £ormat. types on f:rst occurrence, and
- (c) 100 randomlyaselected Workbook pages. The smgle lesson analysis * R
- "showed strategxés for, facxlltatmg independent co;nprehensxon immedi-

ately following mstructxoq. Study of the various comprehex;sxon formats_

b showe‘d hoy both varxety and gradual pxogressxon in' difficulty were jin-
- acorporabed into the currxculum. Selectxon of lOO workbook pages was
mtended to give a more- general L’ndjcahon of the degree of attentz.on to .

text that the materials of NRS requxred from the learner. .

. »
.

Proceduree of analysxs. Once the materxak had been selected

g and orgamzed ‘as currxculum products, each segment was then analyzed

< 1n detail. {Four rescriptive elements were xdentu’ted in each instruc- ¢ *

3

tional pequence adkzed: ‘() entry béhayior, (b) mastery behavior (the

- readmg acquxsm%’\%sk), (c) mstructlon prOcedure, and (d) assess-

ment ox' mastery. The thxrd element, Jnstructional procedure (strate-

“ ‘gxes), recelved intensive apalysis for eac’h segment. The Skinner-~
_ﬂﬂ d mode} (Holland & Doran,. lQZa) was applied to the procedural ' _::
t of each segment of the curriculum selected for analysis., In

: : - :
this way, strategies rejated to stimulus, to resporse, and to sequencing .

7. were made expliXit. R “" I .
. - - , - * ¥~ .
* The materxale already selected,in accordance thh crxterxa based
on curriculum organization were' further catlszed by the Skmner-
. ' ’ N - ‘ ¢’ s
- 3
. o Lo -‘7' . 10 L
. 4 X - , ! -t -

\
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Emphasis on Decadlnq Behavior
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. Textual - ; " Content and/er .. Instructional
. Objective __  Level/ Process Product
‘Read I 1 11symbol/~ Letter/sound
- regular sound correspondence
. words 3 b cogrespondences n Basic
- “ - ¢ . - Script #1 |
, . . 2, algorithm - Blending in
- . " J . Bastc Script
\ . s . . #2, #3, and #4
. - N £ e T .« ®
. Read ¢ i 3 symbol/sound / Portion of
feguldr ‘' generahization Lesson B,
. . words, . P for ee and ea \ Level 1.
_ - sight . ’ ' *
. words, 4 Fading the asit Schipts
oS- . phrases, ! " algonthm 3,and 24,
" N “sentences . “

T Read , . * 1 - - 5. symbol/sound __Presemafion .
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Holland model acco;dmg, to resp0nse types. This categorxzatx@n s -

shown in Figure 6, It was used to group the materials of the decg'dmz

strand of NRS. RegponSes fof comprehension were categorbzed 1nto

7 .
two types word scanning and textual scanning, Comparxsoﬂs“were N

made w1th ‘geveral comprehensxon taxonomies (Auerbach 1971, C‘arroll'

1972, Davis, 1968; Reading ObJecnves, 1970). A task analysxs of NRS

?
was givenin Figure 3,

s
. » . v <.
'I‘he/application of the Skinner-Holland model to the analysjs of

mstrucnonal procedures implies that the materxals have been struc—

v
a ﬁlied.; “The varxables derxved from that tﬁeory sﬁould have assumed

#oMe importance n th€ desfaq fof the materials,
A
¢

. ~

A p grammm{, variable is tha/t aspect of a learning sequence
that may be deliberately mampulateé by the designer. The recogni-
tion of the use and function of progz;,ammmg variables is what gives

The Skmner-Holland model
the response, and :he :emforce-
these programmmg variables we;e of,

Al
interest: (a) eliciting and mamtammg attention, (b) pro%ptmg,

ment. Within this context,

#

{c) response avaxlabxhty, {d) facihtahon or mterference in memory,
{e) mediation techmques () page and format layouts, and (g) the use

of two channels Jor stimulus xhput. The'se partidular varxables are..

generalizable across a variety of co I_n thxs analysis, they were

?‘
examined with reference to reading oohient structured for acquxsxhon
~—

skills. . e

-

‘
3

. R Y
P The results of the analysis are of three k'mds. ‘First are the,

These

are derwved [romra rational analysxs of both content and process for
The second

15 a Study of attention to text_ in NRS'as determined by an application

stratemes or principles of instruction for reading acqunsxtxoh

reading as these show forth in the _instructionat materxals.

.

Certam prmcxples of dearning theory have been

-kf

%

4
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. . . N N
Establishing (!erol by a new stumulu:ta ;Snnted'graphem'e for

a spoken sound L .
Analysts of Basic Script =1,

—_

2  Establishing a new response pattern (repertoire} joining strings of
graphemic units to fofm words V7 ’

Analysis of Basic Scripts =2, =3, and 4 .,

3 Establishing rote associations o
. In this case, learning sight words B
Analysis,of appropriate Lessons of Level i1
4  Estabiishing stmulus generahzanon
Making the same response to different graphemic snmulr e
Ana!ys:s of the, teacher led portion Of Lesson 8 Level H~ ~ Lo
7/
Establghing anm abstﬂen )
cmceiformauon recognition of all instances of a class.
Generahzing across Levels of NBS through prewously ) U

analyzed sequences {see F\gure 4)~ E . . .

(8]

.
- x i

% > N -

LIS
{
!
e

* Figure 6. Types of tasks to be sxud:gd m NRS :

» - .
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of the blackout technique. The third is a stud'y of the mater a.ls in the

Tight of student errors on progress checks

A thle all three types of: results in tHx y are ;tpecxfxc to read-
ing, the procedures used have more general application to other content

. areas. Accordmg to the nature of the discipline,! the _same general

==
= process could be adopted What fpllows is a brief reportmg of the ' '7'4
results of this study. A more detaxlej{i treatment'appears ina doctoral
. ¥y

7 deSertatxo‘r{) by Mé;ormick (19'75). N

N M
’
. , -
. e
» -«

- Results of t_he Analysis

;o w . .

Instructional Strate_giem NRS ) . -
) : L

- \ N = v

St‘i'u'ét-ure. _ The analysi§ of t}iis‘prog*ra:m indicates that the strud-
turcvoi the dxscxplmt; of learning to read is a set of relationships (cor-
respondqncés) between printed text'ual units and spoken lang,u‘age pat-
- terns. ’I‘heasxze of the unit of processmg is treated as é varxable/

ieature. The unit for decoding may, vary from a single letter to-a
spellmg pattern oi three or fous letters. The unit forrcomprehensxon
may be as small as a“s-}ngle word or as large as an ?ng're séntence'. -
By presenting the elements for deceding both in isolation and in con-
. ‘ text, the program teaches that there_is na one single urit either for o
i decodmg or for comprehensxon. By consxstent variation of the use, of .
these umts ezt.herén i'solation or in context, the learn®r is taught thxs -
- -+ * esgential concept, whxch forms_the basis for learmng to-read skills:
that hg must deal thh a variety of graphemic and syntactic units in

N

-order to read well. .
“ ’
i - - 3
' The basic reading acquisition task is the transfer from the use , -
il . .

of excluswely auditory symbols for language comprehensxon fo the use
of visual symbols of language for eomprehensxon of. the same message. ’
In the acquxsxtidm stages, the readgng of words must be accompamed

by the hearing of Wﬂ\. The concept of a word is taught by mduction, .

- N A . . I - d
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- 400 -
when thc key phrase, "The word s L completes the procedures

fxi:@

B of the blendm}_ algonthm,( ‘}.,xke;&f\ g*xn thz. flgorithm,. somg steps needed
&4 robped o§.|t later. All of this is characteristic’

early in the process Aa

ot the teaching of ac SR miiillsl for reading in NRS.
- L\{Q\ £ N

*f-'&k X
Mastery beha'v'ur “*‘"Mastery b havxor is stated in terms of .

*
- “

s

' Carroll's (1964) defzmtxon of read: ", ''the perception and comprehen-

sion of wWritten messages in a ma fer paralleling that oi'the correspchd-

asrery behavior I\RS is a relatjve
oll:%l?s/astery behavxor for decod-

pplxcahoj of the skxlls,ecom‘.ameim the

ing spoken messages't (p. 336)e

term, Wxthin the first six level

- ing consxst\s of*the unprom{)

kY

blendmg algorlghm Compre n&xon ma ery includes the use of @ recog-
i
y nri!lon vocahulary .W\thm t ontext of 'va Qus types of syntacfi¢ pattexns.
4 s O N 1
.i . \ Entry §ehzvxor.\ . U):on e terxng the

ew Re ?g System (NRS), .
\the learner is presume to ha;‘(e the ;{am.éular skills associated w1th .

s /c'm'npetence m oral langu e at age i{vp or six. He is not presumed to -

e .._..»have the ablxln:y to wrxte. reower, any reading acquisition task ;har

“é‘ = the child is expecig.d to perform 1ndggandentl?’i‘\s' first presented 1n 1n-
AR el

§tructxon. AJno:{g types, of tasks taught in_the decadxng strand of NRS

. T

1s the segmentanon of words into their cqmponem parts, ’I‘l’ns is an’

2
.

important readmg skxl’l that c\nnoe‘be presumed to be a part of the
learner's entermg behavxoc. Tbe use of imitation (modeling) in NRS -

takes advantage of the skills already in the learner's repertoire,

; Seguen‘c’:ing¢ As the lessons prOgress, units (&asks) that were
. S ¢
once quite drstinct become grouped into larger umts/, 1s is a princi-
k - i
ple.runmng through the entire program. Its applicatio 1s evldent both

1n the selection of st,xmulx for presentatxon to the learner and i the

. types of responses that are shapedr success:vely throughouL tl\e
¢ sequences. o g
Fa “ - Y

F ..
.
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the Skinner- Holland Model n

- -

dxscrxmxnanve stxmuh for the decodmg strand are

5

© Stimuli.

graphemic units of various sizes (see Figure 5) For comprehensxon,

Questxons are \séd in NRS to focus the attention of the learner on spe-

cific syntactij patte—rns. The observmg and mstrucnonal stamuli used
1

T - in modeling re already m the learner's behavxoral repertoire. These

stimuli aid the learner in dxscrxmmatxng the new graphemic stimulus,

which is the, ,object of thé Instructional sequencet In NRS, ample use \

XS .

’

- The basic stratggx for the seléctxon of graphemic stuinuh in NR?

1s made of this strategy.

xs to present to the leasner only those units that do follow the alpha-

betxc prxncxple. This keeps consistency high. However, inconsistencies

are also 1ntroduced as early as Pevel 1 so as to alert the learne'r'to the
LY

4 fact that they do emst. ’ » '

~

. PR .

Disc.rimination of stimuli. Varxous strategxes are employed fo

+
- the presentation of stimuli. In garly Jearmng, stxmulus paxrmg is use,d

"= -The oral stimulys is paxred\thh the graphemic represehtanon -and thus
the learrrer is guided to gwe thg same response to a new stimulus. Also,

. in the beginning, a geross stmmlus control is established. This 1s done

A -
by,presentxng the graphemic unit in isolation. Once the learner can
xdentify the dxscrxrmnatxve stimulus (S )s control is sharpened by pre-
sentxng the S in various contexts. Another strategy for sharpemn}

stimulus control is matchxng to sample. Thxs is ah easier task than
preSentmg words contaxmng the S alone or where, the sP occurs in

varying parts of the word These same techmques are applied ih the

presentation of syntactic umts. .

“
- -~ e
* ]

The use of cérrtrast ie employed as a strategy in NRS. The -

,teacher {voice on the tape) pronounces words {e. 8, ‘mat, mate) before

asking the child to read them. Another strategy employed in NRS is

- .

1 20 .
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.- the inWoduction of new €lements without explicit instruction. For 1
N example, the size ¢ the type is gradually made smaller but no atten-. -

tion is drawn to it. ¢ e R

] .( ‘
’ - Exammatxon of the response pages shows that gene rally t.here is
i - pattern of easy to diffitult. ,’I‘he progressxon is ffom gross dxscrmm-

nation to sharper dxscnm' pation.

Exceptions to these general prote-’

—dures seem to occur fo tbh sa!;e oi relief irom a steady stream of dif-
ficult and attentxon-de anding tasks.
+

. s
. St111 another technique for stimulus preseniatxon is the combina-

tion of previously learned graphemes into spelling patternsi New and
larger units Tormed ofdamiliar stimuli afe created
~

. Thus, varied
examgles of the .concept of graphemic unit are provided

. [ 3 M
Supportxng stimuli. In addition to the SD, the objeét of the instruc-
Y ( txpn m the learning sequence, there are numerous sSupp&Fti

ing stimuli.
""he function of these varied prompts is to du'ect the attentm;(oi tﬁé
learner to Eeﬁ? “5nd to edible him to produée the correct response.

Bagically, prompts are either formal or thematic. Formal prcmpts

. -
PP
-y -~

'

provide information about the form of an éx'gected response. In NRS

j the response format itselffServes as a formal prompt In addition,

within the response iormats these examples of formal prompts occur:

(a) showing part,of a word for completxon, (b) use of rhymes, and
. {c) the underlining of relevant graphemes.

~
.

The voxce on the tape_can -
also delwer formal prompts, par—hcularl*\n the form of rhymes. The-~

‘matxc prompts depend on meanjngful associations' to make it more hkely
that the student will give the expected responses.

These occur in "NRS
especxa.lly t.hrough the use of pictures and aldo thoough verbal elabora-

o

.

txons that the voice. on the tape gives-gbout words. " In particular, the

prompts are faded consxetently through Yessbn ﬁequbm;es "and also

t.hrough the lessons of a level and final- responaea are unprompted and
'mde'pendent,

L4 =
. M » E
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.. Responses in NRS, Wntten responses., though limited to mark-

’ mgs of varxous types, should be indications t‘hatlsome covert response
has already occurred Responding in NRS must be Quite frequent, The *
. workbook page’s, which follow up the instruction of the teacher or cas-

* sette tafe. perform the function of‘provxdmg rehearsal of new skills

taught in initial mstructxon. " ' ’ T
- .

Critical responses, The criticyl Te sp'bnse must be xdentmed for

-~ every learr;ing sequence, It is only upon the occurrence of thxs response
,and its’ consequent remforcement that learmng can, be guaranteed N ! B
’ (Holland. 1965)» In the ‘bsgmn% of reagding ms’truc%n for decodmg
the learner actually knows the fesponses he needs t&roduce. + What
T, he needs to learn 1s how and when to use these responses. The strann
- gigs used to elicit these known responses in NRS are, verbal instructions
- &nd-demidnStration of the desired response. Once a lsﬁw ;elatxznship is o=
leamed. it must be practlced;n a variety of contexts and reviewed pen- e e P
odxcally. . ’ v .

. ¢
' Ano?ﬂ;r strategy used in NRS ig d.erived'from ‘the fact that there .
a;-e classes of responses of which a’ single response,rr’;ay be pne mem-
& ber. This ‘is' important for the shaping of correct phoneme E;spon‘ses.
An approximation close’enough to the sound modeled by the teacher . ' ‘
: should be aécepted as a correct r¢sponse because. it is a snémber of.the
genera‘tcla‘ss. This prm’cxple also takes into account the variations in
. inflection in different parts of the country and the existence of dialects
of English. Acceptmg Ed response ag a member of a class of appropri- 1

ate responses is an i or/tant funcn&n of the instruction. -

v 0= The strategies for eliciting’the critical decoding responses are: -~ c 1
(a) making successive approximations, (b} shaping the re sponses by’ dxf-
. ferential reinforcement and by gradually raxsmg the crite rion-of acccpt-

able behavisr, and finally {¢) fading prompts until the respopse is pro- N

- duced zndependently. \\xth réteterdte to responscs, the desxgn ‘must indi- -

I
cate not only the specific response but also the cxrcumst%qes under
» . . %= “-} z‘f
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- .
which 1t 1s to be eligited,» as well as when there 1s to be a 'change from - -
. v

¢
one type of response to another. For exarr'xje. in NRS there 1s a shift
. . 4
1n the letter/sound sequence, from an-imtative auditory response to a- .- - - .
. N Vi - -

resporise to a sraphemuc stimulus. -
2°
Acquisition of associationss The fundamental mferred response

throughout the decoding strand 1s the sx*le ass\ocmtlon « The number
of associafions to be learned at one time must be limited, and easxly
confused associations should be kept at a distance. The curriculum con-
tent shown 1:1 Figure 4 u&icates that this is so. Particularly notable is

the placement of b in Level I and of d in a level beyond Level VI. Also

noteworthy is the introduction of only one sound for @ 4iten graphenive at
. -

a time. the u {acritical marks as a distinguishing characteristic

for vowels tha ou§otherw1se look alxke.,and the careful sequencxng

to remove thg diacritical marks ‘in later lessons. All of these measures

I .
’ / n

The acquisition of new associations 18 -also prompted by efforts to

serve to pretent confusion of 4ssociations.
. ]

employ previously learned associations in'the learner's rmpertoxre. An

example of this 1s the introduotion in Level i of a digraph (an important

e N

graphemic concept), wh\ch has a very fardiliar and, it seems, attract‘w@' *

sound for children: /sh/. In the f:omprehenswn strand, the voice on

the tape often elaborates abdut a new word, using familiar associations
in order tq facilitate memory of the word. = -

In order to demonstrate the acquisition of an association, the
learner must make more than a copying response. In NRS, responses
are required that-—amply a discrimination of the stimulus. Sounds pro-
duced eatly-in the learning sequence by mere xmxtat:o; are later required T
to be produced both independently and when the corresponding grapheme

N —
is presented 1n any order of_pccurrence. .

v

. -

Discriminations and generalizations. Discriminations should be

prompted, practiced, and introduced with contrast\ In auditory dis-
\

N A\ . 7 H
crimination, 'Mitation (as in the blending algorithm) is the learner's /
- -

20 N
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way of showing that he has detected the dist'mctive features of the '
- response. Simple generahzatxons on the part of the learner. can be”
facxl*tated by requxrmg the same response to different stimuli, A

\:4
more subtle generalization in learmng to read is the prod}xction of a

- - unj sound upon the presentation of a graphemic unit of whatever

size. is ‘type of genef@dlization is called for throughout the cassette

ious exantples of syntactic units. This occurs more fre-

~ quently in the w/orkbOOR pages. D.emonst'ration by decoding correctly -
is the rheans of determining whether the learner has acquired the con- .o
g‘pt. B
in ""sto es") enabiee the,learner to use negative information, Negative

—:—i.‘nfor'

featu es§ and negative examples of the corcept. A section of continuous

senting decodmg and comprehen‘smn units in context (e.g. .
"on .in'the context of concept formation means the ir relevant -

- " prose compelb the reader to: generahze vaﬁth reference to the concepts

of grapHemic unit and ayntacnc unit by introducing features' irrelevant’

N > v
to these concepts for any specific unit he has seplected for decoding.

.
. . .

»
Inaddition to concept formatidn, the prbgram grovides for_con-

cept-utilization by hmitmg vocabulary mostly to wordb a.lr?ady familiar
to the chxld. The algonthm provides thc child with a set ét things to do,
to solve a problem. It also calls on skﬂla already passessed by the -

o

Wi

ledrner but shows a new way of combinmg these skzlla. ~

< Promotmg memory. Still another class of stra.tegies in*NRS are

those that promote memory. Placing highly similar ;sti’muu at a dis-
- tance, limiting the size of a lisf to be learned, and providing for prac- .

tice immedzately after instruction afe’some of the ways used in NRS to

facxlxtate memory. Others are immediate rejnforcement for correct

L Wresponses and verbal instructions used so consistently that they may

<|.m

. become z;elf-prompts for the learner, > Efforts to keep errors to a mini~

* mum and to build a large recognition vocabulary iAdicate attention to -

facilitation of memory.
. AN Py
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A number of strategies alréady mentioned havé relevance for
facilitation of memory,- Rehearsal 1s known to be an 1mportant modifier
* of rate-of learning and degree of retentxon (Glaser, 1969) ‘The workbook
- pag‘es provxde rehearsal and thus serve the retrieval Stages in memory.
The length of t}xe span of 1mmed1ate memory increases when the material ,
is iamtlxar and has been in some way organized by pre\nous learrhng
(Gagné, 1970). This same prlncxple is’applied in the blending algorithm,
Since about 30% of the variance in co ép;x:ehens:on achievement can be due _
- , to memory for word fneaning (Davis, 1968), using words whose meamng

.

1s already farmilia»’to most 5- or 6-year-olds is an important strategy.

- *

-+
Finally, the recoding provided by the incorporation of old responses into’
new should facilitate mcfndry Once material is recoded, it may resist
con’rpetxtton very strongly (Deese, 1958). Contrast in discrimination

learning helps to overcome the effects of interference (Gagné, 1970).
r

- "‘,Evaluation/oi Tesponses. -By three-ferm Coptfhgency is meant the -

e ™~ = . &
relatidniship between the stimulus; the responsef and the reinforcement.

T'hxs relatxonshtp should be planned in such a way that t.he relniorcement
- 1

18 dependent or contingent upon the production of the correct response

- Ao the stimulus_presented. Reinforcement ghould always have reference
g Y * -
. to the specific behavior to be acquired. -

To complete the three-term éontingency, once a response has been

emitted, some decision must be made agfo.its cofrectness, The re="

sponse must be "sensed" or evaluated. The ideal way to do this is on

a one -to- one basxs between teacher and student. However, since this ’

is not possxble in the typical school situation, the teacher must be very

aware of the posstbxhty of interference from the wrong responscs of

ot.herc}ixldren in the group. —Early learning- requxres more contxnuous

- remforc.ement than later learmng, as in the early Sequences of NRS:-
The critical final mdcpendcnt response for eacl’ sequence is an indi-
vidual ges'ponse W:thm the group instruction.

¥ - . e
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S When cassette-led instruction is used, Provision must be made

‘ - . : - 3 y : Ll

- for the immediate evaluation to be self-evaluation. In cassette-le
-~ £l
o . s =

instruction, responses «can only Ee\corrected or confirmed. The yro-
gram shoyld be very effective provided that thé learner's difficulties *
have been anticipated and the voice on the tape can give'the kind of ¢
-feedback that the 1ear3er needs, Only e.m'pirical validation can assure
that this is go. The ratiodal analysis showed ~that great attention had .
been given to the strategy of prc&ldxng approprxate feedback to the

) learner on the tape. ’, . -
Use of reinfo;_-cemenL As learning progresses, intermittent
W :

reinforcemtnt will suffice to keep the learner moving through a

sequence. Not evevy answex, need be confirmed and/or ptrax\sed. One
. technique in sequencmg is to try to end with both independent and cor-
. reet reSponses.' However, evaluation or "sensing'' of the learner's

“response is the weakest part of the design of NRS.

. R-emi‘brcement tends to be a rather mdxv,xduahstlc"%mat,tex;, How- . R

- e've.r in desxgmng instruction, it is possxble to generahze fo some N ¢ L
degree concerning the“kinds of thmgs a partxcular group of learners A

i - t . o
rmght find remforcmg. Y:'I‘ypes of réinfofcement generally used through- .

out the program are as follows (20 artxshc and pleasmg arrangements“

of pages. (d) xmmedxaie feedback or knowledge of results, and (clthe y
qu.\bexty for a high level of success, depending on how well the pro-
gram estxmates what the learner can do. Small steps arejreinforced,

* The learner can control his own behavior by turmng the §2pe recorder

on and off and deciding how-long to stay qn a particular frame. The

program makes use of "silly" sentences, jokes, riddles‘ puzzles, etc. .~

The movement from frame to frame and from workbook ts workbook

“can be remforcmg. . [ . ’

In sumrr'xary, the progrhm is not highly responsive to the errors
of the individual. Indivxduahzatxon id achxeved,by generalxzmg about .

+

" the capabxhtxes of learners of this age who' have no previous training :
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in reading skills.*® lndw1dualumtxon depends also to a freat extent on
the teacher's Judgment and the teacher's abxlxty toffit the program to
the learne;' Examination-of xndwxdual students progress through the.

. » “

~ levels of NRS indicated that, excethvananons in initial startxng
. points in “the prograui,' not much variation was e\ndenqed B) the routes

- thraugh the prescribed‘lessorls.\%me learners dxd, of course, skip (
rév'te\‘v‘sequences. ‘Management Tar indivi!dualizationvocc\g;red gen-

LA e“rally at the px}ogress checks., Ideally, this kind of evaluation could

happen all th;oggh the sequences. The materials in thernselves are

. not résponsive to mdx\ndual errors of the learwr. The nature- of the” /

. .54

> in evaluatxng the range of acceptable oral decoding responses thhm
L]

R program makes it 1mperat1ve that teachers hdve very specific trakﬁgﬁg
_the early sequences. ¢ ‘ ]

¥ »

. Contingency Management

"+ An overall au’lysxs of the program can be made in.terms of con-

tingency management‘ Generally, the individual sequences as Well as -
the cumulative sequences have been planned in such a way that, given
the presentatxon of the appropnate stxmulus, the correct response is .

~

e};cxted and then }'emﬂ)rced Generally,’ remforcement ig’in the form

te

of feedback which, if all has gone as planned, te].ls the learner that

o - t

he is correct. ‘What the feedback really tells is the correct response,
. - and then it conditionally c,if-e:s%raxse to the learner if he has responded

N . , -
* "~ with the correct answer. - bd vh
. . - A rEYd L -

“In NRS, contingencies are first Agstab.l/i'shed for small '"steps. "

. Active and specifjed resp’onses'a're detailed in the letter-sound sequence.

L . Later some step are faded and ‘this sequence itself is mcorporated into

v the blending algor hm. Then somte of ﬁxese steps are facied Thus, a v,

. 4&ind of gattern is estabhshed - -‘ S

If the learner oaﬁ merely guess, the contmgencie& have not been

planned properly. .tln the letter-sound sequenge, there are two possible

- f N a
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. xnterferences with the proper Beqﬁlencxng of cgntxngenc!es. *One is the
p0551b111ty of'the learnet not respondmg correctly and yet being rein-

forced by the teacher who failed to detect his wrohg response because
A

of. -group answeringn Another confounding of contingencies could occur

if the child was not ready to move from the mouthing cue to the fxnger
\d

e\eacher's mouth when he should be

—
T, whlch has néw been removed

cue. He could still be looking at

looking at the finger pointing t
from in front of the teacher®s face and held at arm's length ’I’h:.s can

be avoxded if the teachef is careful in making the transition f,tom cue

N

to cue, and if s/he is car%ful to admmi"ster cues in such a way that.the

learner does not become dxstracted and 80 fail to look at the letter

*
5,

whose sound is being cued.

In good instruction, interesting things should happen after the

\

student has read a page or lis;éned or looked Wit}z care (Ski.riner, -1968), -

Whenthis does occur, the materials are really self-pacing, Some of

the management strategies in NRS‘ﬁssume that reading behavior will

become %elf - remforcxng. ’I‘h1s .is the rationale behind the gradual

withdrawal of externgl rewards like praise; especxally on the cassettes, -
]

In planmng for contingency management, not only must the criti-

cal fesponse be identified, but also the other responses leadlpg up to

Yo

the p,roducflon of the crm.cal response. Moreover, consxstenqy of

demands makes it eisier for the learner to sense the contmgencxes.

¥ decoding sequences, the con,tmge,n ‘could b d to the

learner thus: If you corre 1y‘im1tate this sound and then use it to

identify the correct grapheme br graphemxc unit, you w111 be rewarded
(praised). Pointing, looking, and saying must occur shnultaxﬁuusly.

This is in order to fulfill the chdm.On of continuity for forming the

B

association. In the comprehensmn sequences, grammar rules deter-
Kstratlon of knowledge

raised only for the 'y

mine the contingencies for the successful dem
‘of the syntax of the language. If the learner is

** predetermined behavior,_then the contingency will be estab'l)shed and

. -t

.

P
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the @eward should increase the probability,of correct
responding in the future. For the most part, this is the kind of plan-

ning that 15 evidenced in the materials of NRS.

Blackout technique. Analysis of the contingent relatiopships built

into the mstruchonal materials was made by using the blackout technique .
(Holland 1967) Thxs is a method'for measuring the extent to which

- the response’s in a selif§rf3tructional program are dependent on the con-¢
tent (inferred responses) of the program. The blackout "'ratio' is the
percentage of the program that can be deleted without tnfluencing error
rate. Res’earch with the blackout te chnique has indicated that making
overt responses facilitates learning, provided that these responses

are contmgent upon the critical content of the lesson (Holland, 1967).

" By critical content is meant one or more tasks identified in the task

analysis. In a well-designed lesson, the student can respond correctly
ey

when and only when hxs responses demonstrate that- he has made the
critical inferred response to the stimuli presented in the lesson. In

, - other words, the learner should make the right response for the right

. .
‘ﬁ"~ . reason. . - s -

£y G =~ -

. ~ - )

: : : :

£ - - The réquirens¥nt for overt responses should provide a way of N
i;}* o oy
g

* monttoring the dovert redponses. In order to mark the torrect word "‘m},ﬁc\

\ s

.or ‘picture, the learner must have had.to read all or almostrall of the

“Words in a given format (frame). In the blackout techniqué, the word -

ig taKen as the unit of analysis. I.n the comgletxon of each fﬂi’ne, the

(arner should be able to pr dpce the correct reBponse by readm the
L g t

. , ' "text. The overall task should be one xdenﬁhed in the task analysis

(e.g., xdentu’ymg phrases thhin the context of a senterice),
Lo - Ty, .
. In-this study of NRS ‘the blackout techmque wasyapplied to two

- different sets of workbook selections. First, “¢ach new response for- T
’ ~

mat was selected at its first-occurrence.® The blackout ratio for these ‘ -

. - N -
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fra:es (rather than full pages, which sometimes included several

f es) was estimated by a single judge. Of the 32 frames thus

selected, 16 were judged to have no blackout at all. This q\ea.ns that

- -~ all of the text’had to be read by the 'student in order'to respond as o &
£
specified, The remammg frames had blackout ratios rangmg from 3%

to 66+%., If the purpose of the fraxpe at first occurrence is sunply to

accustom the learner to a certain mode of response, then possibly a a, T
higher blackout could be tolerated However, if the mtent is td%have 7, .
the student read every word of the text, then sgme revxs;on of pages . .

with high blackout ratios is necessary. It should be noted that the 5 -

. ratio reported here is simply a judgment of one rater. No attemnpt
e was made in this analysis to validate the judgment with other raters,
' No attempt was made to ascertain whether the dzs1gner had pqéz;posely;

mtroduced framee with a high blackout ratio at parhcular places.

. N i - .

‘ Progress Checks * /T' . . { ) ' st

A low blackout ratio indicates that the material is well programmed '
provxded that the error rate is low. Assuming that critical content is
bemg programmed, the errors of students can then be erd to see , .
what elements of content presented the greatest difficulty, Such diffi- /
. culty ceuld mdlcate that perhaps the functional units for the program

.

aré too small for the learners. Lack of errors could also mdxcate that

the learners Jhave mastered the crit;cal dontent through vahd instruc-

-

_ tional techmques. Oncé low error rate has been establxshed further °
J .

analysts is necessary to determme what the low error rate means for
* .
R

* the learners. - . -
N t.

1

Data on errors from the progress checks do not provide the same

- N .

kind of mformatxom as data on errors from arnf apphcat;on of, the bla’_ls

out techmque. In order to provxde blackout ratio mf.ormatxon, errors .
A

made on the instructional ,sequernces themselves would have-%:\: tabu-

at Y

lated and ana‘lyzed afte'r the manner-used by Holfand (1967). error

*\!!;
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data from the ;':rogress checks simply show how many learners retained
an acceptable number (as judged by the designer) of letter-sound dig-

crlmmatxons, words, and syntactic patterns at the end of a level or

. lesson in NRS. ! . o -

v

z

The sample for which this information is reported consisted of

four classrooms with a total of 74 children, all in Grade 1. Each class-

- room had a different teacher. The data consist of errors on ;rogress {

(e _checks for each of the;’Leve“ls I through VI of NRS. " There is on; prog- I
3 ress Q:ck ea;:h for the end of Level I and of Level II, Thereafter, .

there iha progress check for each lesson within each level and errors ‘

%are reported in that manner. -

’ The analysis of the data from the progress checks showed a high

. level of success for most of the learners. The greatest nu.mber of . .

errors occurred where successi¥e consonants had to be blended. This
is a difficult skill and some errors should be expected here. In some
cases, the errors of only a few children accpunted for all of the errors

-
i ‘ #t a given lesson. The fewest errors occurred at the upper levels

. where the most r'apid learners were concentrated.

An interesting circumstante to note is that: even mth the maten;ls

e ve-ry caref\;ﬂy?tmchtred “the teachers: btill made a‘aﬂfetence&m the

-‘_‘ R r

‘}““ “,' succa.pa 5.0f their student,s. One teacl)ﬁ appa:entl tx‘igg_\to analyze t.he

P

! erro:‘s'gf her. smdents and ma&}e ‘gpfitiona e;i qum_?_x:ogl‘efar che.c}tu».

=- .*.

~&T

T’his sme teacher made use oi the p&ompt "blgna"~when children Were .
having difﬂculty decoding a word. This techmque brought success $o ¢ o
.- students who might otherwise have failed, The unequal progress of.

students by, classroom is e;'iden‘t"m the data displayed in Figures 7 and T

! " 8, Further investigation would i:e rneCess;u'y to verify that differences

in student groups by classroom are related to differences in teachers!
. " 7 f -

— )

strategies within the program,

. & ' ,
- The degree of individualization by rate of progress through the

materials is shown in Figures 7 and 8, Figure 7 shows the distribution

28 . -
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of students over the levels of NRS at the end of Grade l.. Figure 8 . -

shows the locatxon of the individual students by legsons within these .

levels. Figure 9 shows the rate pf progress through the levels of NRS ) /

.for six students selected because of thle dxfferent Eatterns they followed,

——-For the task analysxs employed in the desxgn of NRS to be clearly
shown to be adequate and effective for the instruction of the selected
5- and>6-year-o'1d population, what ismeeded is a validation of the task
analysis witKin each lesson sequence. Using a‘amall number of stu-
dents, th€ blackout technique could be determined by empxrxcal investi-~
ganonffor the actyal instructional sequence (not t}ze progress checks).

From these results, it could be determmed whetﬁer some 'of the “steps" 4

are too large or.too small for most of the students for whom NRS has

bee? designed. ‘7 \ ?;
Fﬁrthc‘r analy?sis of lessqn sequences rnig)it‘.also be done_to deter-

mine what material is redundant for the lea.rners who can progress
rapidly (viz., those who arrived at Level VIII*m June, when thxs study =
was ,done) Perhaps as the learners spread c&ut "and the concepts of

A graphemxc unft and of syntactxc unit are acqt{ired, still more variety
is néeded in the types of sequences presented"to the learners, _The 7
size of the"”steps" could-depend on the speed thh which the learner A
¢an acquire these wo basic concepts neeﬂed to, beckiqme shllful in*de- -

. - “; -~

coding and in early comprehensiontasks. e
* T I . -

. C o - By h PO :
A carefully validated empirical analysis should be made of e v+ e pp 7 L

lected response formats used in this study and-also of a sample of -

rindomly Selected workbook pages. In the present ratxonal ardalysdis, .

even though estimates of the degree of blackout were made, more pre- s

cise urforrgatxo'n is needed. Sorne attention should also be given to the

mode of, correction of errors within the sequences, Empirical data

would give accurate information on the degree of attention to text that

is requxred and elicited from learners in NRS .
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Levels in NRS Hi

Note

; .
Numbey bf
Students-
20 . E
o .- . .
‘18
17

~ 16 *
15

=

=

- NW SN

Q

(Al students compléted Levels [ 11

- 3

.

15

Room 2
Roon\3
Room 4

Figure 7. Dystribution of s!uden!s"!hmughout levels.of NRS at the end of Grade 1, June‘h‘ 1974,
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o - Conclusions . .
Lonclusions

It is through the mstruchonal strategy that learning theory enters
the classroom. This study demonstrates and makes more explicit one

designer's mode of mtroducmg behavioral learm.ng Principles into the

sequences of a structured curriculum.” The analysxs makes evident

A

_four Ssm prmcxples of mstructxon (a) making explicit use of knowl-

edge
been designed, (b) structuring la.nguage units so that they can be readily

out the capabxlmes of the learner for whom the materxals have __

graspéd by the learner, (c) xdenhfying a progression of effective ge-
quence types, and (d) specifying the contingencies of rei.nforcement. i

’I'he greatest contrxbuhon of this particular curridulum to knowl-
edge of instruction in reading acquisition is the cafefu] identification \
and sequencing of stimuli for lear‘nmg to read, together with contmgen-
cies that focus atbention on these stimuli, The greatest weakness of

NRS lies in the lack of a complete “sensing" unit for" evaluating student

'response in a contmuous manner. ‘§he design task analysis, as elabo-g

rated in the matenals, displays a good "matcp" with experi.menta.l'task
analyses described in the literature of research on reading acquisition,

Still more precise measures need to'be applied to the sequences of NRS
q

+ 1to indicate the predictability of the strategies described,

1.5 R :*-‘ ‘ 36” ‘\\

~
Implications of the Study

B

Investigations related to curr.iculum in the past have been directed
mainly toward understanding the effects of instruction, The focus has
been on the effe;.t of instruction#l conditions on achievernent. This study,
instead, looks at the instructional conditions themselves, " The identifi-
cation of behavioral elements in sequences allows for comparison with
like elements in ¢xperimental research studies. This study differs from
experimental research in that it deals with an entire curriculum e:dtend-‘
ing over the course of an entire year. The study deals thh\the instruc-

txonal treatment,-the design, and productiom . =

33
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Although the particular curriculum analyzed Rere was a ead-
- ing program, the method of analysis h;s general application to other
types of curricula. The main point of tlie analysis is that it 11 con-
cerned with the quahtatave aspects -of the mstruchon and depe s upon
s ratxona.l analysis and deﬂcnptxon to acéomp.hsh its purpose. The , ‘
- ) method requxres a clear identification of the variables and the estab-
' “ lishment of meaningful ‘relationships between them. ’I'he structure “of
* the discipline being taught must be extracted from the materials and _
in sore way compared with the structure as seen by researchers of,
or in., that discipline. Tasks for learnin_g_should relate the cont’ent ¢
- and the progess of the skiil in such a way that learning is facilitated. .
’I‘he results of such an analysis provide data useful 15( evaluatmg in- -
\ struhciwnal products. The method then has general hpphcatxon to the
assessment of instrucfiohal products, especially if these products 7
have been geveloped according to principlds that alléw for the pro-
duction of rephcable gequenices, L As a, technolOgy of i.nstrucnon ’
develops aand is applied to the design of educatxonal materials, new

methodologies for assessing these materials will-be needed. The

-
analysis performed in this studyjs an éxample of one such methodology.
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