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CHAPTER ONE
INTRODUCTION TO THE STUDY

. .
‘e . et
» K oo L LT - M
. ¢ "

0verv1ew T L . BURT

As educators we play a paramount ro1e in the 1earn1ng and |

" soc1a11zat1on of the youth who' w111 live in the let Century

,Gd;‘classroom exper1ences ' w1th the advent\;:(u:precedented econom1c, ,._r L ,t'g;

' approach to educat1on advocates that a greater emphas1s be p]aced upon ST

"1n 11fe and reflect1ng both the 1nter1or and extér1;htparametErs of the v,?,;jn

7fsc1entif1c and technolog1ca1 changes in

Curriculum p1ann1ng must be a cont1nuous process, re]at1ng what occurs R -

R
i

resent soc1aT‘rea]1ty, it

1s d1ff1cult for 1nstructors to pred1ct what know]edge of 1mport w111\
demanded 1n the future The 1nherent ph1losophy of the process- or1ent$d*;?

"<_instruct1on of the 1nformat1on processes or th1nk1ng\Jk111s whﬂch are ' £

: believed to be the more permanent fundamental toals that enab]e

B students -to "learn how to 1earn" (Bruner, 1960) ThlS schoo] of thought

'does not requ1re teachers to be “Fountalnheads of Knowlegge"‘(Combs,

v1981) and’ d1scredrts such a concept as being total]y unrea11st1c in this

:"era of - “The Information. Exp]os1on" (p. :360).

Initia11y, Process-Oriented Educat1on was limited w1th respect to

'the study’of sc1ence The e1ementary sc1ence curr1cu1um (A]ta Ed.

1980) emphasized the 1nstruction oftprocesses and the formatlon of sound

conceptua)l structures in contrast to the traditional orientat1on that .

stressed the 1earn1ng of scient1f1c facts. The program advocated that

' children be subjected to rather soph1st1cated concepts through first

&
R .



with many tradltional textbook orlentedﬁelementary sclence‘ﬁrog?ﬁhs .fﬁ?-‘
5 b
_ .students have been instructed to memorlze and recall lltera] facts. T&e

' Manltoba Sc1ence Currlculum Gu1de (197% p. 13) states “that processes

. other areas of study.“‘ In conJunction with this vfew pointguiywelser

" makes them sclent1f1c processes"l(p. 3)

'intellectual sk1lls,or... processes employed in cqgnition 1n general
R

lnstructional methodology states that,

S

o
-

. B TR T e S T
e - N oL - . . e /7 g - . L

S /
: ﬂhand concrete, probﬂem&splving éxperiences., It is belleved that theae

’gconcepts are mqre easily understood because the’children are encouraéeq{g

e vy . .

:'_to observe man1pulate, investlgate and tes't’ physical objects, whereas

.

r
L Ne

\~-.'"M ’

5 are 1ntellectual skills which are developed and used 1n both sc1ence and

(1966) stated that, although the study of sclence is: undoobtedﬂ?ran v

l:;f
intellectual1ty“ (in Sc1ence Co c11 of the ATA 1981 p. 2) The Alber;a "5

intellectua+~endeavor sc1ence does not have the excluslve use oﬁ

il

Teacher H Assqclat&on expla1n that...."to the extent that the pﬁbcessesv

: of SC1ent1f1c 1nqu1ry are 1ntellectual processes, they are aTso ;
'Tencountered in other subJects taught in schools (such as: mathemafics,

;language arts, soclal stud1es etc)n It 1s,the systematlc use of the 'gv; '

processes w1th reference to the content area known as science whlch

P -

Within th area of reading 1nstructlon disc0urse processing T

A, -

| theorists (Fagan, 1981 Mallcky, 1981; Cronln 1982) advocate that the

a~

»

" are hlghly similar or ldentlcal to the processes of readfng...‘ (Cronln

1982, p. - 58) Holdlng much the same phllosophy espoused by the sclepce

fcurriculum Marturano (1968) debating in favour of .a process reading

' N o B . - ;. i ;’b. ‘ ' . . o . *
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As a child's concepts and vocabu]ary grow through active and
-deliberately planned’ -encounters in thé environment, he can approach
the printed page with a conceptual readiness and confidence which
‘makes reading for meaning possible. Observing, describing, '
explaining and other logical operations are the conceptua] skills
.through which one reads. Deliberate work with the child's
~conceptua1 skill will deve]op his reading ability (p.l ) S

Mal1cky further supports the process approach ‘in reading. 1nstruct10n by
stat1ng that “the process approach gives the ch1ld strateg1es for
reading, it focuses on the.ch11d and the HON of read1ng “  She belieuesf
::1t is 1ncumbent upon 1nstructors to develop in the young reader .ed “the
t'desired thinking processes" (1980 p¥ 5)»' | v |
A number of "desired- th1nk1ng processes" that.Mal1cky, and c %:f
- Moré';ano refer to in the1r arguments; such as observ1ng, descr1b1ng, f'
_‘exp1a1n1ng, c]ass1fy1ng, pred1ct1ng,thpot‘l!1z1ng and 1nferr1ng, appear’
to he s1m11ar in name at 1east to the processes taught in sclence
programs.l From this ]1terature quest1ons arise as to the p0551b111ty
‘_that some re]at1onsh1p may\EX1st between the thought processes |
identified as being an integral aspect of sc1ent1f1c 1nqu1ry and the
'thought processes be11eved to fac111tate read1ng comprehens1on.v

°

Process education pursuant to the,1ntegrated ph1losoph1es propound K
7

that the ba51c thlnk1ng or problen so]v1ng strateg1es are flexible in

nature#and can&be genera11zed to exped1te all realms of knowledge

t

o

acqu{s1t1on. Nlth respect to. these preva111ng beliefs, it would b of
\' «4.%\
-

s1gn1f1cant va]ue for researchers to 1dent1fy the fundamental th1nk1ng
';skills in each of the content areas in order to ascertain whether or not .
commonalities exist, Any re]at1onsh1ps that may be 1dent1f1ed shou]d |
further the educator S undenstand1ng of how to more effectavely

' 1ntegrate the content areas across the: curr1culum.



T\~
Statement of the Problem .

- J\_\‘

1‘15 study is concernsd with the poss1b111ty that there is a
»

re]at1onsh1p between some of the sc1ent1f1c processes employed dur1ng aa

w -

scientific 1nqu1ry and the read1ng processes 1nvolved in fac1]1tat1ng

comprehens1on of the wr1tten 1anguage.

l_/.

0

The scientific processes -identified within the Alberta Education

[

"Science Curriculum (1983). are as follows:

—

1. observing, o € . 1.

~;‘/( 2N classifying/serial ordering, 8.

3. measuring,w;<,Jis J -9,

4. - communicating, o o 10.

\i; .5, interringt- | ' 11,
‘ 6;‘ predicting, | i 12,

w
c0dtrolling Qarfebles,
interpreting datq,
defining‘pperationally;
hypothesizing, i
tormuTating models, end

&

designing experiments.

The 1nf0rmat1on processes advocated by Fagan (1981) @gg;Ma11cky

(1981) to be 1nvo]ved in br1ng1ng ﬂEanlng to the printed message are aS“‘

© follows:
'1.% Qttegding; ~ 5. classifying/seouencing, \
) 2: analysing, ‘ 6. synthesle1ng,
~ f 3. Aassocﬁeting, N 7. pred1ct1ng/hypoté§s1s testlng, and
| | 4, geheralizing, . 8. inferring.

examine the following questions,

With respect to the aforementioned processes this study will

1. Nhat is the nature of'the processes 1n science?

2. Nhat is the nature of the processes in read1ng7

5 3. What is the relationship between the processes in science and

@ the processes in reading?

st



'Definitions'

1. Process

"Process... refers to.all the random or

o ordered;gperatjons which can.be
' associated with knowledge and with human ;
' act1v1t1es", (Parker & Rub1n, 1966, p.

: 2). Existing in an 1nf1n1te var1ety of -

e

_ - j v
shapes and forms there are processes -
which‘create knowledge communicate
know]edge ut111ze and apply knowledge.

Hhether it be cogn1t1ve, affect1ve or

-corpr1t1ve, processes... "must have a
" construct - an underly1ng scheme which

“\provldes order and dlrectlon . (Parkec &

Rubin, 1966, p. 2).

* Formal intervention toward the

facilitation and development of -skills

essential to dea11ng effect1ve]y with
1nformat1qp and exper1ence for the
purpose of mean1ng'mak1ng and'obta1ning

goals (Cole, 1972 p. 52)." Eastern

. Reg1onal Inst1tute fqr Educat1on (ERIE)

Q
has def1ned process educat1on as the

systemat!c activity ofr;he"educationa1;

_enterprise toward the cuitiyationvof

those generalizable and adaptive



»
_behaviors which under11e all creat1ve
; .act1v1ty and wh1ch the 1earner eng@ges
in to aequ1re organize and utilize .
. . 1nformat1on and exper1ences for |
e L R ¢ effect1ve prob]em-solv1ng and productive

1

., learning (Sefer1nA&ICo{e, 1975, p. 1).‘

3. Science Process Skills - - are inclusive,of ..."The usual range

u

. R ~ of science processes, such as observing

: )
and measur1ng, see1ng and seek}ng

—_ e So]ut1ons to problems, 1nterpret1ng
hdata, generel1z1ng, and building,
_testing, end revising:thebretical
mbde]s" (Welch, 1981 .in Discussidngof
Science ProceSs Ski]]§ in Alberta .
"Schools, A]berta Teacher s Associationiilv
_1981),

4, Reading Processes o Numerous theorists ..."depict reading as.
| a constant trade off of information /
between readerAand eext, and
cbneeptuafize this exchange ae areet of
cognitive processes which occur during
‘and<afeer reading" (Cronin, 1982, p. 54)

Procédural Outline

The exam1nat1on of the relationship between the science and reading

processes will be studied by surveyIng the 11terature relevant to the
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Process‘Orientatjon,'in order to ascertain whether or not ‘there is a

,<re1ationsh1p between the 1nformatlon processes employed dur1ng a

scientific 1nqu1ry and the thought processes 1nvo]ved in fac117tat1ng
comprehension of the written ]anguage. Spec1f1ca1]y‘thevstudy:wjll:
} 1. describe and anafyze in detail the classification of processes
. ~_spec1f1ed for 1nstruct1on in the A]berta Educat1on E]ementary
Science Curr1cu1um Gu1de (1983), ‘
2. describe and analyze’1n detail the classificationaoflprocesses
Y o advocated_to faci]itatetlanguage comprehension espoused by the
process oriented reading theorists, X '
3."prepare a synthes1s of the canvassed llterature in the
aforement1oned areas in order to compare ‘and contrast the .
51m11ar1t1es and d1fferences that exist . between the processes
_in the science and read1ng areas. .
4; ‘w111 attempt to der1ve 1mp11cat1ons from this research wh1ch
- may enable the writer to delineate and define the processes
.that have common . funct10na1 foundat1ons wh1ch are emp]qyed in
both read1ng and science 1nstruct1on,
: 5. will attempt to der1ve 1mp11cat1ons from this re chowhich
may provide infohmatlon that wt\] aid in the deve opment of
‘future research quest1ons and instructional formats pursuant to

the process ph1losoph1es. ¢

P]an of the Study

-
N

-

The remainder of this study w111 cons1st of four chapters. Chapter

two will focus on a detailed description of the Scientific Processes

-



specified'for instruttion in the 1983 Alberta EducatiOn ETementary"'
_ Science‘Currichlum Gu de. Chapter Three will deal with a detailed

_'descr1pt10n of the processes advocated by Fagan' (1981) to facilitate

read1ng comprehens;on;v In the fourth chapper the aforementloned

- processes from the SC ent1f1c and reading content areas will be compared -
and contrasted 1n order to aSCertaIn what s1m11arities and differences
may ex1st - The conclus1on, summary and educat1onal 1mp1ications

o stemming from the study will be_dlscussed in chapten five. .-

>



. CHAPTER TWO '
o . _SCIENTIFIC PROCESSES
Science 1s an activity that takes place in the m1nds of
[indfviduals]; it is the result of certain intelléctual processes
" that make d1scovery poss1ble. (Hurd & Gallagher, 1969 in Elements,
‘ 1982) ' .
Today' s“science curricula emphasize'the student's Understanding‘and
application of certatn sc1ewce “processes" 1nvolved in sc1ent1f1c '

1nquiry. Thrs “process approach" to scxence education d1rectly stems_

from the pre establ1shed scient1f1c method‘ Both the.process‘apprdach;
"-and the tradltional approach to science instruct1§h‘a;; concerned'with
'.'the identification of a problem, the-canvasslng of rélEVant'background '
knowledge the formulat1ng and test1ng of hypotheses and an explanat10n
or conclus1on related to the experimental data. Nay et al (1971) state
that, "...There are general processes 1nvolved in sc1ent1f1c v L
methodology, all of wh:ch are used at one time or another by sc1ent1sts
regardless of their field of research...Howe&er, in the work ofany -

" given scientist each of these processes is applied only when requlred

and in a manner dictated by the problem being researched in the

edisc1pline. (1971 p. 200) Inherent w1th1n the process approach lies

the baSic premise that the ..." complex behavlor of scientists can be

A
Ty

analyzed into simpler act1v1t1es. and that these can be analyzed in a-
hleracchy of complexity for purposes of instruction” (Nay, 1971 p.
199) Pursuant to Piagetns theory.of‘intellectual development, Alberta

Education, within tReir 1983 Curriculum Guide, advocate that "By
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offer1ng a d1vers1ty of 1nterest1ng and challengin@ exper1ences. the ,

'-sc1ence program will 1nvolve ch1ldren d1rectly in personal rather than :

'v1car1ous learn1ng. ‘It is through dlrect learnlng act1v1tles that

ch1ldren develop prof1c1ency w1th the process skills of science»and

improve the1r ab1l1t1es to th1nk cr1t1cally. - By plac1ng emphasis on.

fthese sk1lls, the science program ll help the ch1ld to evaluate and

i
)

a551m1late 1nformat1on rather than JUSt accumulate it. “Thus, the, -
~ &

. program should emphaSIZe ways of ga1n1ng and process1ng 1nformation

[}

-rather than learn1ng rnformat1on 1tself“ ?' 19). The formulat1on of the

'1983 Alberta Elementary Sc1ence Curr1culum is based predom1nantly upon

~two process orlented sc1ence programs Science - A Process Approach

,(SAPA), and The Process Approach to Teach1ng St1ence by Nay et al

‘-If Science -~ A Process Approach

Sc1ence - A Process Approach {SAPA) 1s a. psycholog1cally based

Pdeveloped in the mid 1960's under the. ausp1ces of the Amer1can 'tv

Assoc1atlon for the: Advancement of Sc1ence. It was the f1rst sclence
program whlch expl1c1tly enumerated a llSt of science processes. Thef

maJor emphas15 w1th1n the program was upon the processes of science 1n

an 1nqu1ry form. These processes wh1ch were arbltrar1ly classified by a

group of sc1ent1sts and educators are as follows

1. Observing: Ident1fy1ng obJects and obJect propertles, changes 1n

phys1cal systems, controlled observations, orderlng of Q. ser1es of

\

observat1ons.



2.

3

11

Classlfzing' Class1f1cat1ons of phys1cal and blolog1cal systems,;

multi- stage claSSIficatlons, coding, tabula€1on. R

Using Numbers:

Identify1ng sets and the1r members, order1ng,'

countlng, adding, multiplying, d1v1d1ng, finding, averages, using

. declmals, and p0wers of ten.

10.

‘I

¥

of rules for measurement of length, area, ‘volume, we1ght

temperature- force and speed.

Using Space/TimefRelatlonshlpS'

and directlon, rules for straight and curved paths, changes 1n

poslt10n, and f1nd1ng of l1near and angular speeds.

’ 4;,ngeaSur1ng Ident1ficat1onzand ordertng of lengths, demonstrat1on

Identification of‘shapes, movement:

Cmununicat1ng' Bar graph descr1pt1ons of simple events, descr1b1ng

for observed results of tests.

Pred1ct1ng Interpolat1on and extrapolatlon 1n graph1c data,

formulation of ways of test1ng dred1ct1ons.

. phys1cal obJects and systems, constructIon/ef graphs and diagrams

Inferring: Inferenc1ng for observations of phySical and biological

phenomena, constructvon of s1tuat10ns to test inferences drawn from

hypotheses. f />

o

Deflning,Operatlonally* D1st1ngu1sh1ng between operatlonal .and

nonoperat1onal def1n1tions, constructlng operational def1nit1ons 1n‘f

new problems..v

Formulating Hypotheses Dist{hguishing hypotheses from 1nferences, ‘

observatlons, and pred1ct1ons, construct1ng and test1ng hypotheses.

.,l
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11 Interpreting Data: ’Describing graphic‘data and inferg;gif based
upon them, constructing equations to represent data“ e%ﬁ%bng data

x“to hypotheses, genera]iZing from experimental findings..

12, -Contro]ling Variables Identifying manipulated and responding-f“

' (independent and dependent) variabies in a.description or

’;demonstnation_of an'eXperiment,vconducting an experiment,
identifying theluariables and'describingrhow‘variables'are
controlled. - | . |

- 13, Eiperimenting: 'Reiterating the_sequence for controlling.variables,

'interpreting accounts of scientific experiments, stating problems,

,constructing—hypotheses, and carrying out experimental prOCedures.
| | (Seferln, 1975, i 42)8

Gagne proposed that children shou]d take part -in the L ical and

the logical mode of thinking inherent in each of these SCiahtific

processes. He ﬁonSidered that these sc1ent1fic process 'shouid become o

the organlzing emphasis for science instruction. "éggﬁ ST o

" II. The Process Approach to Sc1ence Teaching %

Because many of the sc1ence educators were: generaliy dissatisfied w1th
programs such as SAPA that were. predominantly proqess based w%&h little
or no emphasis on the content of science the Edmonton Junior High School
Science Project, under the auspices of M.A. Nay of the University of

Ty

‘Alberta, developed  a new methodology for teaching for the sc1ent1fic ,'

v
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Cognizant of the importance of both the process skills and
scientific content Nay. and associates attempted to develop 3
theoretical construct from which a sc1ence eurriculum could be .
_'formulated. In Nay s.words, “To enhance a student's comprehension off

'.how scientists work and sc1entific knowledge evolves, a sc1ence

curriculum must be provided in which selected concepts:?nd the
1971) Within

’

associated processes of inquiry are 1ntegrated“ (p. 19

Nay S process approach to sc1ence teaching, An Inventory of Processes in

Scientific Inquiry'was developed Dealing with only the cognitive

domain, Nay beg n developing the inventory by gathering as detailed an. -
v

account as oss' le of how different sc1entist carry out their
investigations._ A comprehensive list was compiled which 1ncluded those
processes which were conSidered to be generally common to all sc1entists“
;»in the variOus scientific-domains. The processes were delineated and
defined&in a- formal sequence in order that their interrelationships w1th:i;
one another could be clearly depicted No rigid sequential pattern is
implied as two or more processes may overlap during a single

operatidh. Some problems confronted may require the use of all of the
processes whereas in other -cases only a few may be required Nay et

al. S Inventory of Processes in Scientific Inqutry is cited in appendix

4

. . L ‘ . "> -
A . b . bali
b —— . N N ' -

-

Description of the Scientific Processes

Within ys section there will be a delineati\on and descriptio'n‘in g

detail of twelve processes, which were selected by Alberta Education iﬂf“’b

”order ‘to form a major component of the Elementary SCience Curriculum.
SN
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“:i.‘labserying,f o - - 75’ controlling variables,:
2.-;measuring;-: __"‘ ‘ o -8, rinterpreting&data,
3. classifying, SRR 9. defining operationally.
4; 'cohnmnicating;: " - 10. :hypothesizing, -
5. inferring, S | : 11.. formulating models; and L
5., predicting, : m,: | 12, .designing experiments.' jﬁ

v(ETEmenta(y’Science.Curricuqom
Guide, Alberta Education; 1980,
1983) |
1. bbserving
“The process of sc1ence has no discernible rules. It is a«creativepr
human enterprise which no two scientists perform in precisely the.
same way.. Its practice demands utmost honesty, freedom from
preJudice, and a willingness to conform to observed facts"
- ! National Science Teaching Assoc1ation, (NSTA) 1964
It is the opinion of Funk Okey, Fiel Jaus and Sprague that “the
ability to observe is the most ba51c skill in sc1ence and essential to
the development of _other. sc1ence skills such as inferring,l' T
communicating, predicting, measuring and claSSifying" (1979 p. 3)
This initial step within the sc1ence processes leads an inJiVidual to
- 'pose questions and find appropriate directions for further ‘ - P
l'investigation. According to Kuslan and Stone (1972) observation ts
‘regarded not only as a preliminary step in the utilization of the’
sc1entif1c 1ﬁocesses but also as a preliminary step taken before one can

comprehend important sci tific facts and principles.

Observation is the u,ilization of any or all of the. five senses in '

-order to gain information ab ut the surrounding envirqnment. Almost all
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individuals are born witj\the ability to observe as they explore their P

LY

) world, Utilizing an individual S five senses enables the generation;of

such property information as the obJect s .colour and or its change in
colour and state over time, shapeL size. texture, taste odor sound and

so on. 0bservation is raised to a more advanced intellectual level as’

&
-an individual becomes capable of more and more. precisely describing the

‘ detailed properties of obJects events and situations. Galbraith

‘ suggests that. ”in some - ways younger children may be better observers Ca

~ than we as adults. as they generally are more ready to accept a wide '
range of sensory input as worthy of their attention" (1983 p. 19):

The act of observing may not be as obJective as scientists perhaps

) once believed. Current literature questions the subJectiVity that is
. involved when .we . interpret an observed obJect through our own

!
histories. In reference to this philosophy, Jacknicke (1985) ascribey

to the opinion that as we observe an obJect the act of obserVing changes ,

T

2. . Measuring' S ) R X ; | 3

| According to the Science Council of Alberta Teacher s’ Association
(1981), “Measuring is a process of ascertaining the dimensions or
‘quantity of an object or event“ (p. 17). Kusland and Stone (1972)
~define measurement as “the~comparison of one physical aspect of an,
obJect or event with a standard undt” (p. 56). ' Scientists need to have .
a working knowledge of how to accurately and precisely use a variety of

measurement tools in addition to selecting the most appropriately

calibrated measurinq device for a particular<study.

D
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The process of meaSurement is an essential ‘skill in the discip}ines

"of both science and mathematics. Sc1ence as a discipline;jtself could
_not have developed to its present level without ma;hematics.

“ . According to the National Sc1ence Teaching Association (1964).‘!'

mathematics is the language by which one duscribes the order in nature

, and which in turn, leads to a clearer understanding of that order"

_(NSTA,v,§’3 p..31) Thus the mathematical treatment enables the -

.
(4

'sc1entist to refine a 'level of confidence in his observed data. The ,
_ Nationalk§c1ence Teaching: Assoc::tion crystalizes this train of thought »,.v’
~"Qy stating that quantitative information facilitates the formulation and
festahlishment of laws., The more precise the data the more rigorously

&
;and systematically a sc1entist can check the assumed relations of .

dependence._ - p S T A

3. Classifying

i

[N

Piaget spent a. great deal of his life in pursuit of the discovery

oy 2

‘ of a more reliable means of 1dent1fying, within a particular stage of

coghitive development the indiv1dual s ability to formulate various
scientific and 1ntellectual concepts._ Central to his philosophical

theory of knowledge Piaget advocated that in order to make sense out of

sthe uorld we must classify into groups the overwhelming humber of

»

obJects, symbols and ideas with which we come into contact. p

The process of classification is an essential ‘mental operation

which enables the human mind to diminish the vast amounts of information
‘it is reqUired to aCCUmulate and utilize. Whyte (1969). embelllshes this ’”'

by stating that, "as humans we belong to that component of nature giVen



“to organizing’and structuring ae«not on]y phys1ca1]y organ1ze ‘
ourselves and our env1ronment.. we a]so~organwze our pe'cept1ons of the
Q:{ S physical wor]d into abstmact structures" (1n Rawson, 1979 p. 205).

B Britton (1970) crysta]1zes this thesrs by stat1ng that “the po1nt to
under11ne,dipwever, is the degree to wh1ch we re]y upon\tag process of -
classiflcatlon. Exper1ence is kale1doscop7c ‘ theaexperrence of every
moment is un1que and unrepeatable. Until we' can group the 1tems in it .-

y . on the-basis of their s1m1lar1ty we can- set up no expectatnons ~make no .

predict1ons “lacking these.we,can make nothjng-of therpresent’moment.

~

“cw1thout'categories of-expyfience, therefore we should remain imprisoned
in the uniquenedt of the here and now. Nhat'Piaget7has called “"the

‘”man1f01d and irreducible present"ls in fact conquered by what Sap1r
&— L A
descr1bes as the reductlon of exper1ence to fam111ar form;'" (p; 27).

C]ass1f1cat10ns of ‘the env1ronment involve the 1dent1f1cat19n,

abstraction, analys1s and ut111zat1oy of exp11c1t parameters in’ terms of
. _

which groupings are made. Rosch (1976) suggests that individuals

5 —

/

“automatically abstract s1m11ar1t1es, thus obJects in a group._ wh1ch are
analogous are usua]]y noted wh11e dlss1m11ar obJects are frequently

1gnored "Using the term, “categor1z1ng" synonymoﬂs]y w1th that of

/

c]ass1fy1ng", Bruner concurs w1th Rosch by purport1ng that e

To categoﬂ;ze is to render d1scr1m1nate1y djfferent thlngs

. equivalent, to qroup objects and evehts and people around us. into
"classes, and to respond to them in terms of their unfqueness (1956,
. 1) .

The SAPA program in add1t1on to numerous other process or1ented

, /
elementary science curriculums highly emphas1zes Piaget's work in

N
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~ 7 c1a551f1cat1on w1th1n the1r units of study. Spec1f1cally w1th1n SAPA
' there are several “hands on' exploratory exerc1ses wh1ch attempt to E

1ncrease, 1n a. h1erarch1cal fash1on the students sk1lls of

-c]ass1f1cat1on. Understand1ng of c1a551f1catory sk1lls fac1]1tates the

B Students' ability to conceptualize greater amounts of sc1ent1f1c
1nformat1on or ‘content. ‘

i Jackn1cke (1982) contested that students shou]d not only be
required to classify objects accord1ng to the propert1es suggested by
the instructor but that they'beaprovided'With the sCOpe to 1ncorporate
their own Criteria' The p;opert1es utilized for the basis of the

‘5. c1a551f1catlon shou1d be déscribed and Ju§t1f1ed by the student. ‘\Th1s
“is essent1a1 in the understand1ng that aII c1ass1f1cat1on schemes are
arb1trar11y estab11shed in ‘ordek to su1t the needs of the 1nd1v1dual or
the soc1ety at large.' In agreement w1th th1s.sﬂatemeht Manitoba
Education‘hold that, "classifitatioh systems are arbitrary and their(
uSefulness depends upon'the function they.serVe.' For example, a series
of animals could be ciassified as'follous: |

Vertebrates - 11Qh, mouse, g1raffe
Invertebrates - ‘grasshopper, amoeba, earthworm
l';sy]1able - mouse,
2 sy]]ables - lion, g1raffe, earthworm, and
3 sy]lab]es - grasshopper, amoeba
(1979, p. 14,)

Classificatory schemes (such as the one cited above) can be -

LN
g .

expressed as a chart, diagram or in any other communicable fdrm. When



\/ '
schemes are represented d1agrammat1cal]y the bonds between the

Subordinate and superord1nate h1erarch1cal1y re]ated categor1es become

o«

read11y apparent. Nlthln the study of b1o1ogy an examp]e of a
,'h1erarch1ca1 class1f1cat1on is:
f' o 13 Living Tﬁings
Invertebrates
Mammals nonmammals arthropods Other
“reptiles fish birds | Insects =~ Crustaceans
~amphibians o ~Arachnids '

5
o
e

. ’ o A
) o

Sc1ent1sts‘employ the essent1a1 data processing strategy of
c]aSSIficatlon in order that the incoming data within an 1nvest1gat1on,
can be 1nterpreted or conceptuallzed Class1fy1ng, rearrang1ng;

'compar1ng and orderIng makes the data more mean1ngfu] according tp Nf?"ﬂu,
et al. (1971) 45§y ‘categorizing data into a more organIZed form
interpretations and .generalizations made concern1ng the 1nformat1ona1 V
“data may be revealed more readily. | | |

4, Comhunicating

"Only dlalogue which requires critical thinking, is also capable
of generating critical thinking. Without dialogue there is no’
_communication, and w1thout commun1cat1on there can be no true
education."”

T (Paulo Friere (1981, p. 8})
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The proceSS'of_communicetion is fundamental ‘in all-human‘ectiyity..
Funk et al. (1979) consider that "our abdliﬁy to comhdhicdfe with bthers -
is basic to everything we do. Graphs, charts, maps,'symbdls; diagrams,_
mathematical eguatiohs, and visua} demonscratiohs, es Qell as the
written or spoken,word;_are a]T:methOds of commdnicafion used‘frequencly
in science"~(p.”23). They confinue‘to essert that within all'brbblem‘
solving sitUab}ons related to eciehce or otherwise effective

, conmunicatlon which is clear, prec1se and comprehendab]e, is essent1a1

Kus]an and Stone (1972) discuss the scient1st s commitment to
appropr1ate1y conmun1cate his f1nd1ngs or conclus1ons to others..
Referring to sc1ence as a public purSu1t Kuslan & Stone state’ that:
scientist's descr1pt1ons must be clear and acdurate 1n grder that they
may be tested by other sc1ent1sts. Recogn1t10n should be made of...

) “the assumpt1ons and inferences that shape the1r comnun1cat1on" (Kuslan-
3 ,,. & Stone, 1972, p. 57). It is imperative that scientists record the
observed data. or bhenomena in a brief but realistic and descriptive
manher. A specific type of VOcabuiary is often developed by a scfentist
>in‘order to aid him to more succinctly describe both dualitatively ahd

Jquant1tat1ve1y the obJect s properxles or the differences of its

propert1es over time. Thus as observat1ons become more complex there is

a2
1 \

a greater need for . more astute and soph1st1cated vocabu1ary. #
~ Studies conducted by Allen (1971) comparing children in the first
‘“grade processboriented'SCIS‘program with children in a traditional first
grade sc1ence program 1nd1cated the children in the 1atter program were

better able to describe observed objects by sort1ng qﬁd group1ng their

Al o . . ¢
. . ) " " i : . '}"'v" : "(. - 'a;;‘ e . . \-) .;‘}J
LY e ' o i o
- A . : ‘e& a AdtS - .
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properties and’could generalize these specific property words to other
ASituations. Robinson (1965) proposed that “...an indiVidual who. is
developing scientific literacy will increaSingly ...understand the role
.of man as an interpretor of nature and that as a consequence ~the study
of language is as essential to the sc1entist as the study of
observation” (in Romey, 1968, p. 153).
Scientists are continually ‘having to deal w1th the task of trying
to understand new and complex concepts. Stating that there lS an
jinterdependence between language and concept development the National
Science Teaching Assoc1ation Curriculum Committee (1964) emphaSize that
it is diffitulty to form»a concept'Without a language rich enough to
express it" (P. 10). Ideas that are. well articulated in either a verbal
or written- form facilitate the sc1entist 3 understanding and application
 of the concepts under study. .
o Within the discuSSion paper on the teaching of Science Process
'Skills In Alberta Schools, the SCience CounCil (1981) has advocated that
comnunication be omitted from the existing list of sc1entific -processes
Wléhln the Alberta Science Curriculum GUlde. Defined by Mott (1981) the
process of communication is regarded as involVing both the interactions,
- of transmitting and receiVing information. Listening, reading, v1ew1ng
‘and sensing (tasting, touching, smelling)‘are the communication skills
used in order to receive incOming‘information. Speaking, writing and
the nonverbal presentation of information are regarded as the

transmitive form of communication. Relating the communication skills

with the cognitive processes or critical thinking skills Mott...

RN RN



- defines critical thinking as’ a set of inteilectual skil}s ne%;ssary for-
proceSSing" information which has been “received" and which may be ;
“sent". Thus there appears to be a constant interplay of communication,

skills and critical thinking skills" (po 1 ').['

Fad

With: regard to the iist of processes of SCientific inquiry, the .
scientist receives information predominately through observation (the
, utilizati%n of the five sens ) and measurement which is often seen as"
ian»extenSion of observation. Upon receiVing the information the
ﬁ‘scientist when dealing in the cognitive domain, commences to
cen process the information (critica] thinking) in all other SCientific

2

@:fprocess skills“ (Mott 1981, p. 14), According to the SCience CounCil
i

-:'c-

"that part of “communicating" ca]ied'“sending" information can apply to
al] processes of SCientific inquiry e. d., as the student describes
observations, enunciates a probiem or hypotheSis depicts data in
graphical or symbolic form, formu]ates generaiizations etc."” (p.
m-§‘ 13, 14) Therefore in essence c0mmunication is Viewed as an
over arching" process reqUired in the performance of all processes of
scientific inquiry and thus accordingly is not regarded in isolation as
an - indiVidual process.
5. ) Inferringo
‘ - - : e
According to Nay et al. (1968) the process of inferring falls
within Thefcategory of Data Interpretation. They consider that
interpretation involves inferences since often the mind must go "beyond

the facts“ for an appropriate generalization or explanation" (p. 7,).

: Evolv1ng “from both direct and indirect observations, inferences are



tentat1ve in nature thus cont1nual]y being modified on the basis of o d
rnew]y cited evidence (Alberta Sc1ence Counc1l 1981). )

All 1nterpretat1ons of wh1ch 1nferr1ng is 1n§}us1ve, are
‘considered to have some use when they are made 1n 1ight of supportlng
ev1dence, Interpretatlons do not . constltute a f1na1 answer but act, in
a sense, as.;:."a chetk‘for the learner tq;determ1ne if he 15‘on the-
‘right track"i(Perth Boarc of'Educati;n,-1979) ‘ One-should not‘make the
'assumption that there 1s only one r1ght traek a scientist must fo]]ow :
throughout an investigatfon, for there are many roads a ;:1eptist may
correct]y dec1de to travel with consc1ous reason1ng severa] lnferences'
‘can be madé from a single or a- set of observations. Of great 1mport
-‘within ‘the sc1ent1f1c ‘domain is the recogn1t1on of the d1st1nct1on

betwee the actua] observat10n and the 1nferences made concern1ng the

_zobserva ions.

-

’taith (1983) discusses . how the 1nexper1enced 1nd1v1dua1 will

'more often, in an inaccurate manner make categor1cal Judgements in l1ght

of very l!ttle ev1dence. thn more exper1ence ‘the learner wou]d gat

2

ny 1nferences. Nay: et al..ma1nta1n that

more 1nformat1on before maklng
A... vigilance must be exercised in Mqterpreting data{ thag:is, no more’
_'should be inferred than is Just1f ed There is always a 11mit~on-the
new knowledge that can be. obtaine in anv single investigation“-(1978

'dp 7) »Plester (1972) suggests nat 1nferr1ng denoteg "...the ab111ty to

" and upon reflection regardIng the observat1on“ (p. 4). Bruner (1957)
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advocated that an 1nference goes beyond the 1nformat10n that is given.

‘ He d1SCUsses three forms of 1nferr1ng. The first form .o COnSIStS of

—

1earn1ng the def1n1ng propertIes of - a class- of funct1onally equivalent
obJects and using the presence of these def1n1ng propert1es as a basis.
of inferr1ng that a new obJect encountered is or is not ~an example of
the class (p. 42) * Bruner a]so conSIders that the second type of
1nferr1ng occurs hhen "one Tearns the probab111ty texture of the.
env1ronment one'can go beyond the ‘given by pred1ct1ng its 11ke]y
concom1tants"'( pp. 43). A th1rd¢¥orm of 1nferr1ng accord1ng to Bruner
is. 1]1ustrated in terms. of the érans1t1ve property A=B, B=C, A=C.

6. Predicting | ' S -
FPredictability is conz;?eredby Kus]an and Stone (1972) as being

/

~ one of the most important aracteristics of science. Forecast1ng what

a future observatlon will be is a. predlctiOn accord1ng to Funk et al.

(1979) A pred1ct1on thdh 1s not based on observation is a guess'

-

states A]berta Education (1983)

Funk et al, consider:that when accu/ﬂjL predictiogg about objects

. and 51tuat1ons are. formu]ated sc1ent1sts can better determ1ne a more

suitable behav1or towards aur env1ronment. By putting some kind of
order on our env1ronment-it permits_scientistS‘to discover or to create

particulan)patterns. .Once these patterns become recognizable,

scientists;learn to expect their reoccurrence’under the same

conditions. Nay et al. concur by mainta1n1ng that “pred1ctions are

X based On ‘the fact that the un1verse opﬂ/ates in a regular manner and

‘that sc1ent1sts come to expect that phenomena will,alwyas occur 1n the .

same manner.
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Predictions often requi re precise ﬁaﬁuremeht. PredicgiOns ofte@%h
involve, within the range of observed eveqt}; the 1nterpolating or 19“€%!%Q
extrapolating of simple or complex graﬁnggzeauggyi“"'§ '

Some researchers state that it isoigtl ‘
-~ only make predictions but also test ﬁpr thé-ﬂlff"';\

-predictions are tested and found to .be incorrect the’ 1mmediate feedback -i
should lead scientists to re-examine the ba51s for their prediction.b 'h
- The predic‘ion may be aitered ay, a re- examination conducted which takes_”'
4into account the identifying and controiling of variab]es that may have
vaffected the results (A]tberta Education,/1983) Thus the accuraCy of .
the scientist's. predictions in turn facilitate the validity of his S
Anvestigation. Nay states however, that it is the- hypotheses that is
always tested rather than the more informai prediction »
Funk et ﬁi discuss the difference between an 1nference and a
,wpredictioﬁ b; suggesting that an inference is an expianation or an '
'1nterpretation of a 51ngie or a set of observations, whereas a
prediction is based on careful observation of the 1nferences made about
the reiationship between observed events” (p. 53) Therefore based on
f the scientist s inferences predictions about future observations are.
made. |
Gaibraith (1983) suggests that the process of predicting s
dependent upon the process of hypotheSIZing. Stating that within an

v

hypothesis one recognizes a relationship, Ga]braith claims that... on

a

the basis of formal logic it would seem necessary for us to hypothesize

: before we could predict fpr it is only logical that we shouid recognize g

4‘_‘1 .
M : « B
SR ;
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a re]ationship before we can'app1y that.re1atiOnSh1p to-a prediction" Mdr'
(p. 18). | '. - R |
w o - The six scientlflc processes dealt with,. thus far have been defined
. "bas1c" processes (SAPA 1968, Alta £d 1983 Sc1ence Council of ATA £

1981, Ga]braith‘1983) The follow1ng processes are referred to as

"integrated" processes whlch over]ap w1th one another and are. cons1dered

Is

‘@ . to embody the "basic" process skills.

7. Controlltng Variables

Accord1ng to Nay ‘et a] (1968) var1ab]es ‘are defined as

B e factors, cond1t10ns or properties which operate w1th1n or 1nf1uence -
the phenomenon under 1nvest1gat1on“ {(p. 1). A]l of the var1ables which
*1nf1uence an investlgatlon must be either tested or controlled, Thus 1t

is normal to exam1ne onIy one of the var1ab1es while hold1ng all of the

B others constant ' &

[

Within an exper1ment the 1solated var1ab1e wh1ch is deliberately
Q'altered 1n a systemat1c way is referred to as the man1pulated or
'.1ndependent var1ab1e. Tne var1ab]é which may change as_a result of the

'1ndependent varlable is referred to as the respondlng or dependent
variable. The varlables wh1ch are held constant throdghout the ,

. 1nvestigation and are kept from affecting the outcome- are’ referred to as
be1ng control’ed A sc1ent1st contro]s var1ables for the purpose of .

»

knowing for- sure that only the. manipulated variab] ffected the

responding Variable.' The manlpulated var1ab]e'has ai unspecified

.,
~ function on the respond1ng variable therefore basidi;ﬁ? there'is a

relat10nsh1p between thenm,:"

PAOCTETI: S ‘ . - e

-

@
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- 8, Interpreting Data

Faliing uithin the categéry of data conceptualization (Nay et al.
| 970) interpretation is defined by the Science. Colncil of the ATA (1981)
as ..."the process by which sense is made out of the observations in. the.
form of inferences, generalizations or explanations" (p. 269 Jacknicke
(1985) con51ders however that the,sc1enﬁ‘5¥s past history{should be
'considered when discussing interpretation. Due to individual
experiences each sc1entist may have a different con51deration of what
appropriate data supports the inferences, generalization or
exp]anations. ‘ .

According to Keeton (1973) 1t is not enough for a sc1entist to
merely amass data, it must be organized and be put into some type of
pattern or trend so that it c&h be ..."fitted into some sort of 'l i
genera]ization" (p. 2). ...otherwise the data remains essentia]ly
a isolated and useless. Nhen observed data 1s depicted within a graph’ or
equation (SAPA 1968) patterns or trends may emerge which make the
farmulation of the generalization or explanation more facvie. |

It is of great import that there is-a distinction made between the
facts observed and the interpretations made concerning those facts. In
‘addition, Altberta Education (1983), ‘states that distinctions should be
made between relevant and irrelevant or extraneous observations 1n order
that ooly the most important data be dealt with. - Interpreted data may
1ead to the construction of new and more accurate 1nferences, hypothesis
and predictions. (Manitoba Education 1979 Nay et al. 1970, Alberta
Education 1983),



E 9. .Defining Operationally

.

;' .

Theggrocess of def1n1ng operat1onal]y is regarded by Nay et ab .

(1968) as an 1hd1rect process since ... "it 1s prrmarlly an aspect of the

, 1anguage of science. Sc1ent1sts f1nd 1t useful and convenient to use a ,

word or br1ef phrase to 1dent1fy the operat1on of an. obJect or an eventv
in nature" (p. 7). The process of def1n1ng operat1onally requires that-
a sc1entlst prov1des a def1n1t1on tgat m1n1ma11y descrﬂbes the way 1n.

wh1ch an obJect or s1tuat1on can be observed and tested Alberta

"Educatlon (1983) s1m11arly state that "an operat10na1 definition is .

simply a statement that tells us; “what 1s done" and "what is observed“ |

wheﬁ descr1b1ng an obJect or event" (ps 90) From the point of v1ew off”

Funk et alv (1979) “an operat1onal def1n1t1on is a def1n1t1on that

descr1bes how to mea5ure a var1ab]e" (p.,172) Thus 1n other words “to

operational]y def1ne a»varvab]e means to dec1de how you w1ll measure |
%

i ..."(p. 192) They advocate that an operat1ona1 defin1t1on shpuld be

clear and conc15e enough tha% other 1nterested researchers should be

: capab]e of lndependently carry1ng out the measurement.

There can eas11y be more than one operational definition for an

' "object'or concept being investigated The suxtab1lity of a defwnition

g

depends upon the sc1ent1st S 1ntent1on in an 1nvest1gat10n. Funk et

a¥: (1979) provide anjexample of three possible ways one -may

.operat1ona11y define ‘size of automob11e .

a. amount of weight it is able to pull
b. the dlstance from the front bumper to the rear bumper

C. the horsepower of the engine Np. 174) ; o o



10. Agrmulating,Hypotheses

According to Nay et al (1968) “a hypothesis lS a pOSSible or
tentative explanation for a phenomenon. This may. be anything from a
’:conJecture guess or assumption to. an explanation which is highly
probable in the light of known observations or facts“ (pe 3) - Nay
considers that an hypothesis must be stated 1n a manner that can be
proven or disproven, thus in essence it acts like a selecting dev1ce -
'directing tﬁe deSIgn‘of the 1nvestigation in addition to fac1litat1ng ’
the selection of further observations. ) .
| | Funk et al (1979) consider that “hypotheses are guesses about the
i relationships between variables" (p. 155). During hypothesis |
construction the scientist identifies or predicts which of the | f .'g_
’manipulated q&ggables could possibly effect the responding or dependent
variables withiqgfhe problem. They clarify this viewpoint by stating
that "if the mannér in which a variable can be manipulated and the type
of response expected is clearly stated in the” hypothe51s, then much of
" the work in planning how to collect the data has been done" (Fue? et
al., 1979 p. 175).. The American Assoc1ation for the Advancement® of
‘Science (AAAS) (1965) con51der that’ an hypotheSis is defined ..."as a
generalization that includes all obJects or events of the same class.
Hypotheses can be formulated on the basis of observations or inferences"
(p. 29). 1In b slightly different vein‘Keeton (1973) conSiders that
scientists utilize their S%neralizations in order to construct

~hypotheses concerning data that has not yet been . observed. Ifgthe-’“

hypothesis appears to be valid the scientist can feel more confident
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'vabout their generalization. In an -open ended continuum new hypotheses -
are generated to: further test the generalizations. : V'Y -

’ Disagreeing with the American Association for the Advancement of
‘f Science (AAAS) and Keeton, Pearson (1975) propounds that ves an | .;%
hypothesis does not necessarily have to constitute a generalization. _It
© may in fact conSist of an attempt’ to accounf%for a very. specific - -

si’tuation in very SpelelC terms" jp. 5). Ku.’ and Stone’ (1972) . é

nquestion the difference between an hypothests and a . “‘_ E v
. theory. Hhile Rogers (1960) advocates that hypotheses are the building
Hblocks requ1red for theory formation, Suchman (1966) suggests that.both

' hypotheSis and theory are terms which- are synonymous with one another...'
Also espouSing that hypotheSis and théory building .are closely related .

Kuslan & Stone. claim that an “hypotheSis is. defined as a-ten tive idea

'about centain relationships which connect observable events“... whereas

IR | theory may be described as a fairly well confirmed hypothesis,

'although many hypotheses are not' suffiCiently interpretative or
explanatory to be accepted as theories" (1972, p. 32). ConSidering that“
the more hypotheses formulated the more the chance that the solution to.
the investigation-will be found Pearson (1975) in conJunction with ’1
.Osborn {1957) claim that "quantity produces quality“’ Pearson considers
that high quality hypotheses should possess these particular qualitieS'
‘1.' The hypotheSis accounts for all of the presently known relevant

facts,

2. The. hypotheSis is fruitful in directing further action enabling

the prediction of specified future obseﬁVation..
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3. The hypothes1s can be tested or ver1f1ed either 1mmed1ate1y or_

‘eventua]ly. SR : ,t- IR

4, The;hypothesis is-precise]y stated

5. .The hypothesis is stated in the s1mp1est form adequate for the
express1on of all facets of the probTem

(Pearson 1975 p. 22,23)..

11. Formulating Models

-The-Science Council of‘Alberta~Tea;heris AsSociation (1983) define
this process as’ the ut111zat10n Q\\phy51ca1 or mental mode]s so as to

describe ...‘the behav1or of something that is unfam111ar in terms of
. @

something whose behavior is fam111ar“ (p.‘28) Regarded as more or less

»

an exact-copy of _some phys1ca] structures, scientific models enable one :

oy
to think: ¥n concrete terms and to understand the logical reasoning for

thg‘nﬂenomenon which is encountered : An examp]e of a scientific. mode]
is the p1cture of the atom wh1ch wds made to. resemble a m1n1ature solar
system, created by Neils Bohr in 1913,

Generally simpler than the‘rea] structure, models help to organize

‘the scientist's.thoughts and to supply possible explanations of how

specific systems function. Sc1ent1f1c models may a]Sb be descr1bed in
terms of words, mathemat1ca1 formu]ae d1agrams, analogy and phys1cal or
three dimen510na1 reproductions. ﬁ& AP

An important characteristic of scientific &fdek3mak1ng is that 1&

.invariably draws a number of pred1ct1ons which’can be tested New

discover1es of a system are' examined apd frﬂgaently the ex1st1ng of

, L
faulty mode] is changed or rev1sed to accopfodate: new data. In a.
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s1m11ar vein, The Science Counc11 of -the Alberta Teacher S Assocwat1on
’(1983) ma1nta1n that “constant v1g11ance is’ necessary to ascertaln the
validity (f1t) of the model or ana]ogy with the phenomenon model]ed
Models often have to be rev1sed in order to accommodate both old and new
facts“(p 23)
a'Scientfsts must beiyery cautious not to exciude‘other ways df' .
L. : Tooking at their data when they already possess'a_mode1 which represents
,ff their present theory or idea. Sometjmes’scientists may_also fal];intoa
. the trap of trying to make--the model ftt,the data. .

12, Experimenting S v

'There are 1aborator1es wherever there are problems to probe and
“1ns1ghts to be gained" (Parker & Rubin, 1966, p, 32)

The process of experimenting may be viewed as the meshlng together - -
or amalgamat1on of all of the sc1ent1f1c processes d1SCussed thus far.

Alb_rta Educatlon (1983) cons1ders that exper1ment1ng is the synthesis

all of the aval]ab]e knowledge s0 as to test the val1d1ty of the

hypothes1s(es) They maintain that essentlally exper1ment1ng may be

regarded :as simply an answer to the quest1on, “Is my hypothes1s val1d in -

. this situation" (p. 64) Kuslam and Stone (1972) Suggest that..."an
expertment is a rather prec1se way of asklng quest1ons of nature" (p.
10) C0n51der1ng that the designing of an experiment is in 1tself a

: comp]ex intellectual process the Sc1ence Council of the A]berta~
Teacher s Association (1983) state that experimenting requires the
p1anning‘of an investigation in order to obtadn a solution to a prqblem

“or to ascertain unknown effects of laws.
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. [ . . . .. .
Minimally an experiment can be viewed as: "test or observe;

Q

N manipulate one variable systematically; leaving.all else (includihg a-

“control”) as unchanged as possible; test or observe again" (Cowen 1978
p.“65). TThos within an experimental situation the scientist is requfred
to identify and control the‘varfables.or fectorS'whfch are capable of.
effecting the results. | ‘
In experimentation, says Hi1§:h (1952), "the scientist:generally
finds it necessary to rely on controls, which he defines as "similar
test specimens ...subjected o as nearly as possible the same treatment
as the objects of the experiment, eXcept for the change in the yariahle
unqer study" (p. 40). 'If test spectmens are poorly chosen,”tontlusions
: most'be Timited to only those‘soecimens. 0vergenera1?zations are
therefore frequently related to the 1ack of controlsrahdcimproper
samp]rng procedures. | | | |

Most science textbooks wii] initﬁa]ly Qiscuss a prescribed design: )
or plan of how an experiment should be carried out. The National )
Society for the Study of Educat1on in the 59th yearbook (1969) advocated
(that there ‘are numerous methods for so]v1ng scientific problems. They o
propound that there is not just one correct "sc1ent1f1c method" but
rather, there are probably ...Ja]most as many methods as'there are _
'scientists and problems fo be solved...what_{S»done is highly fiexible

- and quite personal...The methods of;science are Something more thah ’
'meaSOrement, 1eboratoryotechnique§, and data processing followed)by

o . . ' ! . »‘VA \
logical deductions. ~Sometimes they are not very logical, but the search

for truth is always present" (p. 35). Kuslan'end‘Stone considar that
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within sc1ence 1nstruct1on the 1aboratory exper1ence is a procedure

,.,,/

wh1ch most often ver1fy S a]ready known 1nformatlon. They con51der that
the man1pu1at1on of sclent1f1c apparatus shou]d not necessarlly be
Iabe]Ied as an experiment for the term exper1ment shou]d be reserved for

a ‘more creat1ve endeavor. H1th1n a genu1ne exper1ment Kuslan and Stone

d—

contend that a -true questlon or prob]em ex1sts and the exper1mentor
endeavors to ascertaln or. exam1ne conce1vable relationshlps, causes and

l

effects. ;, A ,-‘ B ', fﬁ', . ".-' -
Nay et a]. espouse the ph11050phy that sc1ence is ‘an open -ended and
. continua]]y unf1n1shed bus1ness.' In agreement w1th Nay, Zukav states

, "l don' t th1nk that [sc1ence] will ever have an end 1 th1nk the
novelty of nature is such that its variety will be infinite - not
Just in chang1ng forms but in the profund1ty of 1n51ght and the

’newness of "ideas’'.

: . - . (1979 p. 314)
P .. ) N

Chapter Sun-nry

’

i)
oy .

It has been the 1ntent1on 1n thlS chapter to d1scuss 1n deta1l the
twelve sc1ent1f1c processes advocated by the 1983 A]berta Sc1en€§

Curriculum Gu1de. Def1n1t1ons and exp]anat1ons of eachsqf these
] i

processes were c1ted by var1ous sc1ence researéhers and educators.

k3

v
»

[



s | CHAPTER'THREE
| READING PROCESSES

Introduction _

’ Readjng_Comprehensidn is‘rather an abstruse concept which has been
obserVedvandidefined with great difficulty. Fagan_(1981) proffers_that
'.tcomprehensfon is‘the‘most uhwﬁeld]y aspect of reading to be taught

- or assessed" (p. 1).

Saddled with the abstacle of defining a focus within the parameters
of reading comprehension jnstrUCtion, Durkin (1976) proposed a
~def1n1t1on as follows: N |

1.. To teach the child the meaning of a un1t that is 1arger than a.

wo rd ‘ ] .

2. To teach them how to work out the mean1ng of such units.

The word "how" plays a key role in Durk1n 'S def1n1t1on as 1t
denotes 'what is 1abel]ed as the. process or1entat1on of reading |
1nstruction Dur1ng the past decade there has been much controversy
over the value of dhe process versus product approach to 1anguage
.comprehens1on 1nstruct10n. | |
X Ma]ickyv(1980)'§n favor of the process orientation clarifies the
@#stfnction petween the two different approaches. N{th.regards to the
'more coﬁﬁ%gﬂy‘known “product” or "skills" methodo]ogy, ha]icky stresses’
éfhat the prevai1ing optnion is that know]edge of the hiérarchica]]y
ordered sk11]s is imperative for the student who is 1earn1ng to read

If the prescr1bed sequence of read1ng skills have been 1earned the
# , "

v | 3B :
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student 1s tgen cons1dered to possess enough 1nformat10n that w1l]

‘%gég?\\’ enable h1m to become a prof1c1ent reader. Mal1cky emphas1zes that the

) sk1lls approach _focuses 1ts philosophy upon the "what" of reading.

TN

n_ﬁt? Mal1cky further elaborates by statlng that "In contrast, the focus

"~ of a process ortentdtion to read1ng is on the "HON" of read]ng, “

g spec1f1cal]y on how the child is attemptlng to reconstruct mean1n\\from .
print. No a priori dec1s1gns are made regard1ng‘“wHAT" the chlld needs
to know to process print ef?ect1vely" (1980 p. D) |

- L1ndfors crxsta11zes this notlon by makdhg reference to the many
| -common oomp1a1nts that students are graduat1ng from aur school system,
unable to.perform on compos1t1on;vvo;abu1:ry and reading comprehenSIOn
exams. ‘She be11eves this problem is d1r‘ctLy re]ated to.the "heavy

(

esses (applying; analyzing, -

emphasis on lower- level cognitive process

recalllng, memor1zvng)
'rather than on h1gher-leve] cogn1t1ve
synthe51z1ng, eva]uat1on )a (p. 260) L1ndfors emphaswzes ‘however that
poor performance on a read1n6 comprehens1on exam cannot be blamed solely

on the use of the 1ower cogn1t1ve processes, because Chlldren are
capable of grasp1ng the ba51c facts but they are often 1ncapable of , "

a* “ .

know1ng “HON" to use them

Read1ng spec1al1st Russel Stauffer, concurs with this ph11050phy
:by proposing that "it is both comforting and encourag1ng to know that
dthe 1ntel]ectua1 potential of children can be nurtured not merely by
1mpart1ng know]edge to them but by a1d1ng ‘them to master the ° _
' cogn1t1ve affective (thinking-feeling) skills that wi]l perm1t “theh to o

~ R

‘be cr1t1ca1, creat1ve, compassionate ‘readers who perform w1th :

. . .
- S . A
a T e
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'confidence" (1972, p. 27). Fagan (1981)'considers-comprehension to be -
both a process and a produtt. To distinguish between the two, he‘refers-
to the interaction between the reader s p Yor knowledge and their use of
"the cognitive processes as cunprehending and the product the reader
obtains is referred to as comprehenSion. -He clarifies this by stating
that,. .~
As a product comprehension occurs each step along the way in
conjunction with the processes which contribute to it. Thus, .
~ - readers mayé/e interrugted during their reading to ascertain either
. the process themselves or the resultant comprehension of the

author's meaning at ‘that point in time. It would thus appear that
there might be a relationship between the various processes brought

into play and the comprehension arising as a result. of this
\V“—*~?n§eraction (1981, p. 1). ‘ . ,
: Accordingly, a reader, possessing ‘the working knowledge of how to
employ the cognitive strategies can more~effectively process the meaning
. from the printed information. It is beiieved by process oriented
S _researchers that when the cognitive strateg+es are appropriate]y
activated there is a more vitalized 1nteraction between the reader‘and
the text. -Such;anrinteraction instii]s_in thelreader the understanding »
of how to integrate one's personal-knohiedge and language experiences
‘with that of the author._
Interactive proceSSing theorists believe that comprehenSion
..."invdTves both the proce551ng of text and the/zse of experiences and
“expectancies the.reader brings to.the text (Harris & Hodges,*1981 p.
—160). Thus readers bring to the story or printed message a w1de range
of experiences and background knowledge which influence their
. interpretations of the author's messgp?} In conJunction with this view

Maturano (1968) réferred to reading as «.."an active process of
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reconstructing meaning from one‘9 total-surnoundings, not merely from

the printed page.v(p. 4). ‘Interactive compnehens1on theorists, Goodman

and Burk (197 ) state that, because of the obv1ous dlfference between

e the lanquage, thoughts, and mean1ngs of an author, and those of the.

reader, reading can never be an exact process. .;.However, since

o

readers are compelled to‘understand what.they are reading, they

interpret actiVe1y_while reading in order to gain meaning, which is

. their .ultimate goal. The reader is as active in searching for meaning

as is the writer in creating written language" ‘(p. 3).

It wou}d appear from the above statements that comprehens1on is

reached when the reader employs the approprlate cogn1t1ve processes ln

order to ma1nta1n a. balance between his background and l1ngu1st1c

knowledge and the background and 11ngu1st1c knowledge of the author,

' Thus the cogn1t1ve processes may be v1ewed as fac1litat1ng the -

1nteract1ve behav1or between the reader and the text

Descr1pt1on of the Reading Processes

Th1s sect1on will attempt to describe and ana]yze in detail the
class1f1catlon of processes, cons1dered by the process oriented reading
theorists, to be 1nvoLwed in read1ng comprehenﬁ1on.

Fagan (1982) has dev1sed ‘the Feature Analyt1c Model which depicts

how the cogn1t1ve processes are the vehicles by which the 1nput (prInt)

-and the output (reader's prior knowledge 1anguage, self, tasks, B

emotlons) interact Fagan s model outlines. how the author and -the

‘reader are dependent upon the1r interaction. w1th the cognitive

processes. Within the Feature-Ana]ytic Model Fagan makes reference to

-

y
~ .
o
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a.eight 1nformation processes. No rigid sequential pattern is implied as

two or more processes may be, and are, ‘often overlapped during a singﬁe

operation, "The cognitive processes which wi]}_be examined .are as

follows: S -, :
-1. attending;t. _d5. classifying ’
< 2. -analyzing, o ‘ %. synthes{;;n;j"'i
3. associating, o 7. predicting/hypothesis‘testing, and
4. generalizing, 8. fnferring.
1.  Attending o o . - o

The process of attend1ng is the most preliminary action a reader

tgges when enter1ng the read1ng 51tuat1on accerding to Fagan (1981)

Cr%h1n (1982) states that, “the process of attend1ng determines the
y . .

‘ amount and type of external stimuli wh1ch reach the m1nd through the

)
variogs sensory channels" (1982, p. 59). The maJor1ty of 1nformat1on a-

; reader may receive from the commun1Lat1on s1tuat1on may be attr1buted to

O

the utilizat1on of the1r auditory and visual senses. - Marturano (1968)

'assertE that the foundat10na] oas1s of read1ng depends not upon

11sten1ng, but upon c]ose observat1on.- Cronin (1982) c]ar1f1es

Marturano S op1n1on by stating that, A 1lstener may attend

simu]taneously to the vo1ces, gestures and posture of- the speaker,
whereby the reader is prov1ded w1th only v1sual stimuli (p.. 59) |
Cnon1n believes tRat the process of attending is the primary stage -
the reader must go through in order to decode the. graph1c 1nformat10n
The amount of attent1on a reader must g1ve to the graphlc symbols lS a

N
matter’of controversy within the area of reading research.

) u
- &
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JTheorists who hold a ?bottom up" Viewpointbof reading purport‘that
in order fo:\fomprehen51on to take place the reader must attend to each
' and every 1etter and word w1thin the passage. "The model of reading as
a successnve series of feature extractions, presupposes attention to
wordgfeatures such as spe]ling-pattern thus demanding hagh reader\‘
'ﬁutilization of.presented graphics" (Cronin 1982 p. 60). Theorists who
~ hold a “top?down ‘view of reading consider that the reader's attending
behav1on is directed,by his visual scanning-system. hi's language,
CUiture and experiential’ know]edge in addition to his purpose for
reading the selection. Hochberg {(1970) and Goodman (1975) advocate
. that “with the aid of scanning strategies,” per1phera1 vision, and
predictions, the eyes attend only to the. appropriate vrsuaﬁ cues“>
(Cronin 1982 p 60).. : o %

Royer (1978) referring to the "top-down” theory as a strong form of
comprehension; 'suggests that comprehenSion is a natural extension from
the pérceptual process. He eiaborates upon this notion by espouSing
that the reader's world know]edge, stored in his semantic memory ,
provides a targe and immediate contribution'to the ldinguistic messages’
dwhich areiattended to. ‘He maintains that upon instantaneous recognition
f of the words...“several messages can . be, pperative in the system
51mu1taneously (for examp]e when one message is being 3omprehended
another ‘may be undergoing linguistic decoding“ (p. 11).

Smith (1978) appears to go one step further than Royer by proposing-
- that even before the printed word is attended to, comprehension fs  °

“alreadyktaking place. He clarifies this notion by hypothesizing that
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- the reader s dec151on to attend to a word is dependent upon the number

of alternatives he ‘has to choose from. Acco 1ngﬂy when there are fewer

LR

ol

alternatives, the Aumber of features the reader must attend to is

diminished. Smith suggests therefore. that meaningfulness,decreases-the ‘

»

numbervof linguistic features;the reader needs to attend .to and

O.
l S é:) \
Using his own terminology Smith- suggests that if a _reader is

discriminate.

subJected to the decoding of every letter or word, his brain may become,
'S0 oyerloaded" with the graphic. stimuli that comprehen51on fails‘to

take place. He refers to this problem as “tunnel VlSlon". Smith

(1978) espouses the need for selective attending whereby the reader
utili:ing his higher level processes d1v1des h;a'attention between both ‘

grapho- phonics "and comprehenSion. : 4

Fagan (1981) and Cronin (1982) belieVing that neither a completely ‘

top- down” or “bottom-up approach is a valid solution concur with De

Toan individual ‘recejves through his various sensory channels (Cronin s

Beaugrand S (1981) interactive model of reading. "The interactive Vlew,-
allows for flexibility in attention and gives the "reader autonomy over,
his scanning strategies, allow1ng him.to use graphic information |
selectively according to purpose" (Cronin 1982, p. 61)

In summary the writer supports Cronin S Viewp01nt that attending 1sH4

2 process which determines both the amount and type of outsrde stimuli

1982). - ' Fagan (1981) considers that attending is the first step a reader

_must take in order to decode the graphic information. Marturano (1968)“

. - , 4
and Cronin (1982) assert that a reader is only provided with and -is thus

N
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most dependent upon the 1ncom1ng v1sual st1mu11. Both-“bottom-up? and

~“top-down" models of read1ng were dlsCussed Hithin the “bottom up“

rapproach the reader comprehends the text by attend1ng to each anﬁievery

graph1c deta1l On the other hand within the "top down" model of
reading, comprehen51on is” attained by the reader S’attention to only the

most appropr1ate visual cues.. Fagan (1981) ‘and Crénin (1982) both

’ support De Beaugrand s (1981) 1nteract1ve model of reading whereby the

'reader adapts h1s attend1ng behav1or accord1ng td&his purpose for -

_/ g

read1ng. ‘ . §>

_m“'
2. 'Analzzing 3 ‘, e

"Only when we ask what the shaft of light that struck us is and how
it struck ug are we analyz1ng“ (Henry 1974 P.. 12).

The process of analys1s plays a prom1nent role w1th1n Henry S

Henry's

s primary assumpt1on cee 1s that the. act of read1ng is inextr1cably

- . embedded in a th1nk1ng process, elther in analys1s or synthesis or in :

/

both’ of these processes comblned“ (p; 3) Sernd]y Henry assumes that

- the 1nherent skills 1n ana]ysqs and synthesis essent1ally~rema1n the
. same throughout an 1nd1v1dua1 S 11fet1me. As an individual's

’exper1ences broaden his cogn1t1ve processes become more sophisticated or

refIned

Accordlng to Henry “whenever we break up,a woqv Qr passage 1nto

7

. ¢
‘parts we are analy21ng.' In analys1s we always atm to separate for some .

4defmn1te reason, for SOmngoal" (1974 P 5) Students may be expected

19

" to analyze the story s content or form such as’ the analysis ‘of the

_theme, plot, character or conclusion; A crlttca]Aanalysis may reveal to
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- the student how the totality of the message was initially woven .
- together. Thus within the;realm of analysis,.students ascertain the
internal»structurai relations of a story. This discovery of such :
:reiations incTudes the act of isolating, of picking out, and of .
selecting. |
Henry views the processes of -analysis and synthesis as working

simultaneously with one another; He ciarifies-thisiby ciaihnng that,

"analysis (separating) encases synthe51s (JOining) when we want T 7
'(purpose) to get to the nature of something, a poem or a story. On the
other hand, synthesis supersedes and embodies ana1y51s when we want to
put together into a whole several separate parts or separate relations
of a work.(poems or stories)" (p. 7). An examp]e of the former would
take p]ace when a student analyzes the ieading character s motiyes in
’order to ascertain whether or not they were honest or trustworthy In
the latter situation the student might write a paragraph about honesty, :
,reiating-his;personal experiences with that of-the ieadingAcharacter. ‘
In this case the student is reahalyzing the.two'viewpoints in orderztofﬁi
“create.a newfy acquired opinion. Henry adamantly points‘outvthat iThe:'
quaiity of . the synthesis wiil depend more on the skill oﬁ his reanalySis
than on that of his initiai analysis of each work...In othér words,
analysis for the sake of separating is not the same as anaiysis for the e
sake of combining” (1974 p. 11)

While Henry viewed the process of anainis in terms of story

structure, numerous other researchers deai with ana1y51s in terms of the-y

decoding act in reading. Spreiter (1982) considers that ana1y51s 1s the'.

»



‘»... cognitive process of attending to or focusing upon informat{on
selected Chosen or abstracted from all the infOrmation available
A...both past and present" (p. ')._ More specvfically Cronin, (L982) and

A Malicky (1982) consider that while attending was depicted as a more
passive and receptive process during word-ndentificat%pn "...analyzing
is an active organ1z1ng force, and is employed-in selecting visual
1nformation by the discrimination of its distinttive features and then
abstracting and organizing this information fq;,further processing. In’
réading it may be v1ewed as the ongoing structuring of visual -
infbrmation from the instant the image hits the retina until recognition'

is made" (p. 62). | |

{‘:‘g& within the reading situation the analysis of words is commonly

;nstructural analySis. In the past, structural analysis

"i readers ability to discern the minute. differences between

, ad :
L,i;ﬁ features of individual letters or words. . More currently
RS M & .4 .

however, the gmpha51s rests ueon a larger unit of analysis, such as
spelling patterns in addition to syntactic and semantic units. ‘_ ,‘.
| 7 Cronin (1982) indicates that to date there is little consensus
about what should be considgnoqhas a unit of analy51s howéver "...all
theorists agree that some uﬁ#t of analysws must take place because it is
imp0551ble for the human eye to perceive a block of print and abstract
its‘meaning” (p. 64) ‘There are twocmajor opposing reading theories

| which each espouse what they conSIder to be the most proficient “unit of

analySis" to utilize while reading
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each word in hjs mental dictionary and then by stringing“each'uord

- oL

L

Due to the vast amount of interest wh1ch was ear]1er generated
Y

’ within the area of v15ua1 dlscr1m1nar1on, many researchers advoCated

what was 1abelled as a "bottom- -up" model of read1ng. A "bottom-up"
approach to reading emphas1zes the analysis of each letter or word that

s read. The "bottom up" vrew may be 1]1ustrated in an extreme manner

_ when'young readers are‘requlred to” analyse the features of each letter

by discriminating hetween the round, curved, straight,‘hori;ontal.and'
diagona1 1jnes. . |

- Royer (1978\ refers to the "bottom up" approach which he 1abe1s as
the “Weak form" of comprehension, as mak1ng use of the reader s internal

d1ct1onarx or store house of words. The child is dep1cted as-Jook1ng up

together, comprehension of the message is graduallyiattafned' Royer

cautions. however that when readers use\sole]y a “bottom up“ approach of////ffz
analys1s they frequent]y 1eave the reaC1ng s1tuat1on without ever \
conprehend1ng the 1ntended message. |

Ana]ys1s or visual d1scr1m1nat1on of 1nd1v1dua1 word .and letter

features plays an - 1mportant role 1n Smith's theory of read1ng "A"

distinctive- feature...1s an e]ement of a st1mu1us conflguratwon that

e

constitutes a s1gn1f1cant d1ff§:ence ...that enaRles a perceiver to

e11m1nate some of the a]ternat1ve categories to which the conf1guratlon

must be al]ocated“ (Smtth 1978 in Cron1n 982, p. 64) Smith does
_.however refer to his concept of "redun ;ncy" which is. 1nformat1on

‘ provided from a number of d1fferent sources while read1ng, in an effort

A

‘to exp1a1n why the unit of ana]ysws an vnd1v1dua1 chooses to ut111ze is

®
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word or spelling pattern units) approaches come into play.dur1ng aj

a6

-
)

dependent upon h1s prior exper1ences w1th the letter, word or/phrase.
Mature readers possess1ng ‘A suff1c1ent amou of such knowledge are sa1d
to be capable of proce551ng~larger unlts of semant1c or syntactlc
information, with’ a1m1n1mum of analysis (Cronin,’1982),

.The analysis of‘larger units of/Teaning falls within the theory of

the "top-downh model of reading. Th1s theory suggests that sk1lled

readers adept in thElP ut1llzat1qn of the hlgher mental operat1ons are

capable of analyzxng or selectlvelv d1str1but1ng thelr attent1on

‘ s1multaneously to both ‘the l1ngu1st1c cues ‘and the textual meanlng. In

essence th1s larger unit of analy51s requ1res merely a scann1ng of the

most appropr1ate v1sual cues.

: A \',
"Top-down" read1ng theorlsts 1nd1cate that ‘good readers are
v ’@"
capable, with great rap1d1ty, of formulat1ng tentatlve Judgments as. to

what h1gh potency words they wili analyze or.more closely focus on,
a5

"real1z1ng that not all words need to be analyzed equally.' A reader

decides if the word has a sufficient amount of semantic. mean1ng, by- >
focusing on what McCenaughly (1978) re s to as the un1que appearance
of the total word. She propounds that better readers are capable of

analyz1ng larger un1ts of meanxng by m1n1mally focus1ng on the word s

.visual form.”

~Cronin (1982) asserts that both the “top-down" (analysis of . f.-éygf

. . . . - . . .
semantic and syntactic units) and the "bottom-up" (analysis of letter,

49

‘ reading Situation} The unit of analys1s the reader elects to- empioy is,

.

'dependent upon h1s prior knowledge of the subject matter the language.;

be1ng_used, his predlct1ons and his purpose for reading.

W
<
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Cron1n c1tesvthe example whereby the reader is confronted with a f
techn1ca1 manual of wh1ch he possesses a little. know]edge and 1s forced
to analyze the graph1cs more sJow]y and carefully than the. reader whoyr
possesses a. wea1th of 1nformat1ona1 know]edge on' the part1cu?ar
subJect.‘ She states that "however, the access1b1l1ty of the reader's

memory store of know]edge abo t 1etter ‘and word features will also

- determtne the dperatlon of an. lysfs" (p. 65). a.

In summary it 15 the wr_ter s opinion that w1th1n,the context of
readlng the process of analys1s is the select1on of the most sallent
detai]s within the letten, word or passage. - .

i;, F‘ o | Ref; r1ng to analys1s in terms of the story structure Henry (1974)
| lll descr1be:(:he\3rqgess of analysis as an act of separat1ng or the |
| ‘.. d13mant11ng of 1nformat1on for the purpose of ascerta1n1ng both the

} component par and ghe1r relat1onsh1p Qg each other. ~The ana]ys1s

: process accord1ng to Henry 19 one of tﬁe two major cogn1t1ve components

P R

Y : 1n conceptual development. , g“ 5; _gﬂ
k ;ffTT'? © Referring to ana]ys1s in tesms of the decod1ng act Spreiter (1982)

‘and Fagan (1982) suggested thag ana]ysas was the, act. of focus1ng upon
/ selécted aspects of the a%ailable 1nformat1on. -Cron1n (1982) purpcrted:
a that analys1s Was ... théwZiscr1m1nat1on, organ1zat1on and- abstr;ctlon
from v1sua1 1nforma§npn suppl1ed by pr1nt" (p. 64) |

A discussigg of the unit of analysis-a reader selects during

reading was’ reyea]ed in relat1on to the "bottom -up" and "top down
theories of read1ng (Cron1h 1982; Smith, 1978; Royer, 1978) It was

"fLiTQLQ" considered that the reader s employment of either the "bottOm up"

Yesoge . ¢
JEE . .




"reader's Language and{backgrouqd knowledge in add1t1on to his purpose

for read1ng

K o . "w* i o N )
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3. Asseciating M : ;e A 4

Franc1s A Cartier crytal1zes the concept of‘assoc1ation by ’%, '

espous1ng that “There is only one- way in wh1ch a person acqu1res a.new .

Id

1dea by the combynat1on or assoc1ation of two or more ideas he a]ready

I".

i.has 1nto a new Juxtapos1t1on 1n such a manner as to d1scover a

; relat1onsh1p among them of wh1ch pe was not previous]y aware- GPeter'

© 1977 p. 257).7 o R . v,,_-;,

In a similar view Oswa1d3&;Black (1978)irefeh to association as the

A -’

.*
.
¥

process whereby the learner combines his already existing knowledge with =

%

4

the new incoming. information in order\that a mean%ngful relationship may N

be formed The understand1ng that two or. more thlngs may go together or
T are . connected 1n some manner facﬂltates an Qnd1v1dua1 'S memory “and-
Tearning ab111ty. L EERR :

: . . ? : . . $

Gerhard- (1975) a read1ng researcher; cons1ders that- dur1ng the actv

of association one: idea leads to-ﬂ*%ther idea or that one obJect brlngs,f

to mind a'similar object. Dur1ng the read1ng process associatlon takes

place in a sound/symbol or word/mean1ng reﬁat1onsh1p._ L *‘.t
For approx1mately 60-70 years w1thin thls century the behavior1sts
theory of 1earn1ng wh1ch stems‘*rom the bellef in cond1tfon1ng through
‘assoc1at1on, Was v1ewed by educato[s and researchers as the most B
accepted'theory. Cronin (1982)%state5'that‘"it‘is hardlyysurprisinghf

'

s

r
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reading during the same per1od concerned units of assoc1atton who]e ‘i'
.words with word label letter patterns w1th speech patterns, or s1ng1e .
' 'letters and diagraphs with phonemes"‘(p. 66) Thus for the most part :
“reading was reduced predom1nant]y to the teachlng of phonlcs -
spec1f1cal1y sound/symbo1 associat1on.( ;5"7' . ¢
A]though most read1ng researchers would agree that sound/symbo]
association is of great 1mport for the beg1nn1ng reader..."there is -
considerable controversy regarding the use of‘phonolog1cal decoding by
proficient readers” (Malicky'1982~in Cronin 1982 p.h64)
Ceon1n (1982) states that researchers such as Goodman (1976) and
' Smith (1978) suggest that normally while engaged with text, sk111ed
readers need not be cont1nua11y 1nterrupted with the.task of
_ linguistically decod1ng the pr1nt. Thus ;.;Jthe profic{ent reader
) bypasses phono]ogica] encod1ng, assoc1at1ng prlnt to meaning, wh11e the |
beginning reader has to go through the intervening auditory or oral
steps” (Cronin 1982 p. 67). . | o \
According to Smith (1978) the semantic memory is stimu]ated‘upon. |
contact withlinstantaneous1y recognfzed sight words thus'providing<the
skilled reader'with meaningful associations from the print. Hence the
v good reader, mak1ng use of h1s higher 1ntellectua1 processes need not be
burdened w1th the time consuming pract1ce of mak1ng assoc1at1ons with
each 1ndiv1dual word 1n order to ascertain the intended mean1ng from the
text.(1in Cronin 1982). It would appear therefore that the

o

aforementioned researchers would support Fagan“s-(1981) assertion that
. ‘ , _ A

o

' * then that many of the "great debates" in. the teach1ng of beg1nn1ng :.—



. & S o s
R |
".‘there are two maJor categorles of assoc1at1bn . sound/symbol andeord/v'
Vmeanfng assoc1at10n.A s;/hsj
Acébrd1ng to Fagan (1981) the process of association is defined as’
'[knowledge that two or more experienced elements are related by either
_'meanlng or.sound Sound assoc1atlon occurSOwhen the reader for example
.ifassoc1ates the short and long sound of "a" with 1ts wr1tten symbol.
:N1th respect to meaning assoc1at1on, 1nstantanegus recogn1t1on of the
( ;word "nest" for example may st1mulate in the reader S semant1c memory
inumerous assoc1at1ons such as "b1rd“ “home -"eggs",
To elaborate further Fagan (1981) has subcategor1zed the process
of assoc1at10n 1nto s1gn, ass1gned and rec1procal association.
e.Character1st1c w1th1n_young children, sign association signifies the
associatiOn of a word only when'they are confronted wlth th“‘physiCal
% - - object. Hence as the ch1ld observes an obJect ‘he gradually learns to
| assoclate the wordawﬁxpfthe particuldr obJect and later with the
8 'obJect s funct1on.‘ In1t1ally however the child is. often unable to make .
| a d1st1nct1on between the symbo1l and the object it represents.l Thus for
example no separation is: made between the ‘word "dog" and the pet or
Ksbuffed dog the child is observ1ng Also children may have difficulty
drfferent1at1ng between the 1nherent features of’ two rather simrlar
ob}ects.s-Hegce both dogs and sheep for example . may-be assoc1ated w1th
the label "dog". As chlldren mature they are more able to analyze
obJeQ;s into their dlstwnctive features. |
/

4 In a similar v1ew Vygotsky gives credence to Fagan's concept of -

. sign assoc1at1on by cla1m1ng that “once a ch1ld has assoc1ated a word - -

2
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with an object, he readily applies it to a new object that ‘impresses him
- as similarqin sdme ways to the first. Potent1al concepts then, may be
formed either in the sphere of perceptua1 or in that of practnca]
action bound thinking - on the basis of s1m11ar 1mpressions in the f1rst
" case and of sim1]ar functiona] meanings in thevsecond" (1962 p. 48).

Later ascigned ‘association occhsraccording to.Fagan,'as the child
;makes the associat1on of a word with a sound or another wordr Thus the
. child assigns the’ word “dog“ to the sound "bow" wow" or he ass1gns the
~word "dog" to the word,"Rover#,_ The word "chiwawa" may for example,

NS wr

~ stimulate the association of the‘uords “cuddly animal™. “This wou]d
occur when a young child'possesses\onﬁy_a‘minima] number of teatures for:
the concept of chiwawa. _Thus.the chi]d has veryTTTttIe;understanding of
how and where the chiwawa fits into the'scheme or'classification of the
dog famiTy, but he at Teastfunderstands one of the chiwawa‘s numerous
features - that of being cudd]y. | |

It 1s of great importance that the young reader possesses the
know]edge of how to associate labets with obJects, labels w1th labels
and finally concepts with concepts. Without thls understand1ng qh1}dren
may verba]jze a word, uh1ch labels a particular concept, without
possessfng the associative understanding ot the concept'svnumerous -
features or categorical framework. Thus without a complete assoc1at1ve
leve] of‘understanding, young or less. proficient readers often fall

short of fully comprehending the printed word that s1gn1f1es the

concept.
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Fagan employs the label rec1procat1ng as.meanlng the convérse of
assoc1at1on. Rec$procat1ng occurs, for examp]e when the child upon
hearmg the \uord “Rover" 1s able to rec1procate the word "d‘ln his
“mind. w1th regard to spell1ng rec1procat1ng'may %ccur if the child.

. ¥
"spells the word\“doll" s "dol", In th1s case the child s

'rec1procat1ng the sound/symbol assoc1at1ons on a phonet1c bas1s rather -
than on a 1etter by 1etter*bas1s.

Humes (1978) who cons1ders that assoc.at1on is the linking- of
equwa]ent 1nformat1on, also su*ggests thatwre are two types of
assoc1at10n: coordwnatwng and attr1but1ng Coordinating refers to a
'vvtransference or.a "trade-off“ between features from'one,label to another
label. For eiample, one may transfer all of the features from the word
‘tree' over to the word."ihm“; thus makind‘the'word tree;equa]'to that
of the word 'dmmf (Fagan; 1981). In essence an individual'groups.ort
coordinates altl fnformation together under one package label, |
Attributing; on-the other hand, is a separatioc of features. Some.but
not all of the features of a word are transferred over to another word.
An examp]e of such wou]d be "they flew the fa]tat" One feature that
'may be attr1buted to the word faltat is that it is an obJect whtch is
capable of f1y1ng (Fagan 1981). ‘ 0 

In summary, all researchers Gited above claim that the act of
assoc1at1ng is a linking, Jo1n1ng or combining of information 1n order
to ascerta1n a newly d1scovered relationship. Humes {1978) referred to

assoc1at1on as the linking of equivalent information. Hith'resoect to

reading sound/symbo1 association was viewed as a necessary task in the



beginnwng stages gyt was quest1oned (Crohrn I};f:.fi .

¥

1978) as. to- its importance by*p*ofic1ent redders.-
v’ /

the mature reader s 1nstantaneous recogn1t1on of numerous sfﬁht words

. enabled them to frequently bypass the act bf assoc1at1ng meanlng w1th
- every e]ement in the pr1nt. Fagan (196!5 made reference to both s1gn o

- and ass1gned association in add1t1on to its converse labelled as

&
reciprocat1ng. Humes in a similar fash1on to Fagan d1scussed

¢

coordinating'and'attributing as being two types of association.

Association was also regarded as one of the initial steps within

conceptual development.
4, ‘Genera]izinj |
“In logic, the impreSSion is_a.genera]fzation"
| (Henry 1974)
The term. general1zat1on encompasses a rather broad category of

mean1ngs. Webster's New Co]leg1ate D1ct1onary (1980) defines ‘the

ar ] '

brocess of genera11zat1on as i: "a generaJ statement 1aw pr1nc1pa1 or

propOSition“, 2: the act or process whereby a response is made to a

st1mu1us s1m11ar to but not 1dent1ca1 wrth a reference st1mul1" (p.

473). The term genera11zing is regarded by the D1ct1onary as the mak1ngl

of gegeral conclusive statements. | ' o
Expound1ng upon the initial definition from the d1ct1onary Sm1th

Meredith and Goodman (1970) state that genera]1zat1ons are always

tentative 1nqnature,thus-contlnually,subJect'to nev1s1on or verification

as either compatfble or ‘incompatible evidence is cited. Generalizat'ions

act- as a frame of reference which may facilitate the direction for
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further exam1nat1on.( Th this case the term general1zat10n, a

‘conahtlonal mode] of the world, 1s regarded as SynonymOus w1th either a

@« .
. -~

working 5% proven hypothes1st
- According to Henry (1§f4 genera]izing in addition to comparing and

class1fy1ng 1nformat1on is an "act of Jo1n1ng", a bringing together or a

relating of 1nformat1on. Henry v1ews general1z1ng as a union of

1nformatlon or concepts from two separate env1ronments.

- Henry, in a s1m11ar fash1%%‘to Smith, Meredith and Goodm;n,

proffers that: dur1ng concept development an 1nd1v1dua1 1n1t1a11y

exam1nes all-of the.relevant 1nformat1on that 1s presently known in

'order to frame_a‘genera11zed statement. ~Subsequently the newly acquired

generalization is tested. It wi}l either conform%With:theAorigina]v‘
concept or ‘an alternate or rev1sed concept will be formulated

Ut111z1ng the term "extens1on"\1n conJunctIOn w1th generalization,
Henry cla1ms that an extension is "the mov1ng\out of a genera]izatIOn
(the new]y formed concept) to 1ngest other elements or entities

...Extension therefore...is a mode of testing'the limits of the concept"

(1974 p. 40). Thus the. further an individual can extend his

. generalizations, the clearer and more precise the concept becomes.

- that concepts are a'generalized reflection of rea]ity; He purports

Embracing this opinion Uznadze states that“...genera1izing does not

impoverish but enriches and deepens the image" (in Rawson 1965 p. 60).

Vygotsky (1962) further clarifies the above. thes1s by espousing

that "every thought is a general1zat1on (p. 124)"... and “that from

pr1m1t1ve -generalizations vérbal thought rises to the most abstract
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concepts (p.. 121)". He elaborates upon'his belief when he states that

g when”he process of concept formation is seen in 811 1ts compleﬁity, it

appears as a movement of thought w1th1n the pyramid of concepts,,y

constantly. a]ternating between two d1rections, fromhthe part1Cu1ar to

_the general and from the genera] to the particular” (p. 89)

: Spitzer (1977) speaks of two categories of generalizations,

response,and stimulus generalizations. A response generalization is

-soecifitally regarded as the transference of knowledge into new

“environments. The }bdividual in this- case reacts to closely similar

situations as if they were alike.. Thus with regardS‘to educational

LA

' training, what the student learns in one area or disc1pline may be

generalized or transferred over to another disc1p11ne. ‘_;ﬁg

]

As stated earlier, the transfer of 1earning 1s atvthe éenter'or

core of tlie oroblem'soiving process. To have acqu1red 1nformat10n for

‘the sake of storing it would be rather fruitless. -Hence know]edge Wo”ld_ﬂ;t~

Tie stagnant unless we were capable of generalizing it in_a meaningfuﬁﬁ

B R . i ‘ . R o
way to our numerous daily problems and personally motivated inquiries,

Hithin the language arts chi]dren aré,encouraged within their daily

&

activities to transfer the oral model of communication into the

written. In order for reading comprehenSion to be attalned students are
frequently requ1red to. generalize 1nformation stated i one segment of
the text to another segment. Nithin numerous c1rcumstances the readeg
may also profit from his abi]ity to generalize the cpntent and/or form

of one literary work with other svmilar works (Henry 1977) Clearly it

is a major aim of our educational system to stress the 1mportance of the

transfer of meanlngjas being the primary purpose of communication.

-



- se&ge on some partiCularly;saﬁient (to him) perceptual feature of the
-object in’ question (ﬁour leggedness), assumes that fea:&k\

S _~ 56

Spitzer s second category of generalization labelled as stimulus

generalization refers to the 51tuation whereby certain stimuli such as.
9

obJects, people, places, events are regarded as essentially the same.

: 3
Often, however, young children w1ll overextend the parameters of a

Situation. For example, a child"may make the generalization that all
men are daddies or that all four legged animals are dogs. This
over extension" of the child S conceptual labels is normally referred

as an overgeneralization". Another example of overgeneralization may.

_occur when the young child begins to acquire the concept of the moon. o

He may assume that the attribute or property of "roundness" is - the sole V
criteria which defines a moon as a moon. Thus when the child
generalizes his newly acqu1red definition of a moon (which lS r0undness)

}Eto another env1ronment all round objects will subsequently be labelled

”Cas a moon“ (Lindf@ﬁ%leSO)

Clark (1973) further explains the concept of overgeneralization
,‘&xu .

within her "Semantic Features Hypethesis". She states that, "children

‘:. ~ A, %

i

e to be its
"definition", and Zses the term for obJects possessing this defining
feature (calling horses, sheep, cows and’ dogs “doggie") {in Lindfors
1980 p. 169) As the child S experiences broaden he begins to acquire
more 1nformation about similar obJects thus enabling him to. extend the

number of semantic features that he originally attached to his

:definition of a doggie. In essence he is now. capable of differentiating

I.

among the various other animals which possessed the original

four- leggedness feature.



According to Pearson & Johnson (1978) there\ls\an 1nseparable .
'parallel between experlentlal growth and semantic or vocabulary

expans1on.' Beglnnlng readers depend upon their experlential base 1n
»order to understand the meaning: of the printed words, wherea! more v
’skilled readers are capable of utili:ing the prlnt as a way of bu1ld1ng .
upon their meaning vocabularies. Pearson and Johnson espouse the bel1e§
'that “since words represent concepts wh1ch reflect exper1ence common _ &A"
.sense tells us that the princ1pal contr1butor to read1ng comprehens1on

'ulary knowledge. Certalnly the'processes and general1zat10ns~of'°

Pword 1de§,ff

iand the many subskiTls of comprehens1on are crucaal

“to continued Fﬁ, ing development" (p- 37).

Slmilar to that of Sp1tzer and Clark Uznadze (1961) purports that
'witmyqﬁtgenera 1zation “there is no reJectlon of the spec1f1c
‘_atﬁﬁgbuigg...bat amsynthesls 1n wh1ch ‘the- attrlbutes are preserved in

“.tho general conceﬂt“ (1n Rawson 1965 p. 6 Essent1ally Uznadze
\._&\r )
consid rs that within a generalization...”what bccurs is the un1f1cat1on

-

of?speclfic concepts w1th1n the generic one“ (ln Rawson 1965 p. 62)

. v{
R Fagan (1981) refers to a genefalvzat1on as the extension of an

& S
¢

”;1nd1v1dual S already exiSting assoclations into a new env1ronment.

*;';Fagan, in this case, 1nterprets the”&abel "exten51on“ as be1ng

- synonymous with that of generalizatf%n. .
Reading specialist‘ Pearson & Johnsonﬁxl978) utilize the term

“script‘ (Shank 1973) as a means of describlng the . Chl]d s past

2

experlences or worldvlew (Smith 1975) Pearson and Johnson in addltion

5

) to Fagan (1981) and Shank (1973) depict the indiv1dual as an

. . \,u
’ . °© r?

W i x
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f"information processor“ capable of utiltzing their scripts" in order to
formulate genefﬁlizations.; The reader, for example, may extend or
‘ transfer his already existing or newly acquired world knowledge into

¢

another applicable domain which in this case may be-a story or passage

o 'ihe~has recently encountered Accordingly as- a child reads a series of

. 1~f§tories containing Similar stdry grammars,‘he may then form generalized

ot

assoc1ations between the steries events, characters moods or tones

' etc. One the child ‘has generalized such information he is then capable='

~of. ascertaining the uniqﬂgness and the commonalities that exists between :

'1different literary works.- . ii' R y'r‘ L .;

‘ § o iu._ . -
' ' The process of generalization actording to Malitky (1980) plays an

important role in what is a commonly knowg reading exercise labelled as :

.“Finding the Main Idea". Advocating against’this type of exerCise,

Malicky propounds that "readers do nbt go throughxa process of

v

elimination after each paragraph to determine main idea, rather as they : ,,j

read they constantly relate one idea to anofher and by . . I {

e

abstracting...[separating or singling oui]...the similarities among

.ideas, they generalize from aly the details. Finding the main idea

involves a generalizing rather than an eliminating process. and it is

“ much more efficient to help children work through this process than to

.
e

let them learn to answer main ideas questions through trial and error“-

.(1980 p. 2). X AN .. .
Fagan (1981) also suggests that genera1izations are made when a o
v»child learns to perceive context, phonic Vstructural and glossary cues. é:;
With respect to phonetic cues, for example, a child who has learned to vy-:,»

o

¥
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’ associate'the short "a" SOundlgith the written letter “a ; may
subsequently'be capabie of gene;alizingithe short "‘a"l sound to the.word,
"an“, “and" and then "Andy“; Thus the child's initia] associatdon of
the letter "a“ with ts short vowe1 sound has been general1zed 1nto new
reading situat1ons. It is Fagan s belief therefore that readlng »
'instructors when focuSIng upon phonet1c ana]ys1s, should 1ntroduce to
their students,_words "that conta1n similar spe]l1ng patterns. Similar
_’spel]1ng'patterns may fétflitate,the students' understanding of how to”'
generalize the'grapho-ohonicicues upon contact with new and difficult
_words.” I - |

Another example of how the reader makes use of the: generallzatlonv-
.process may’ occur after he has made the assoc1at1on between the sound
' shun and the written sy]lables “tion" and "s1on“. The reader atC2h1s
‘time‘may genera)1ze the assoc1ated “shun";sound_when pronouncing new
wordsdsuch as’“function“ or "tension”. Further genera]ieations.occur"’
when the reader-is capable of pronouncing‘the “shun; sound when it is'
embedded into mu1t1sy||abled wo"ds such as “fract1onate" or

motionless". Word meanjngs may also be genera11zed when they are

-acquired in context, According to Fagan, the more contact with word or
letter associations, the more ready they are to genera11ze 1nto other
s1tuations. - o e ) : ‘

Mature readers will formu1ate genera11zat10ns about the surround1no
contextual cues in order to pred1ct the mean1ng of "an unknown word(s) in

a sentence. The reader formulates tentat1ve genera11zat1ons concerning

the authorseméssage. Initial generalizatjons‘or'hypotheses are always
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vsubJect to reformulation as the reader acqulres furcher 1nformat1on f¢

'the text (Sm1th Meredith ‘% Goodman, 1970)..,,

'1nformat10n (1etters, words, concepts) in order to ascertaf@ a

In summary th1s-sect1on ‘has dealt with the numerou9 denotations

;read1ng and other researchers have attached to the 1abe1 of

genera]1zat1pn. The product of a genera]1zat1on was referred to’ as
un1versal, rather than a spec1f1c statement wh1ch 1s a1med at the

majority or. ‘the who]e. With spec1f1c regards to read1ng the wr1ter has , '<
gleaned from -the 11terature that the process of generaliz1ng *nvolves /'

the comb1n1ng and/or extend1ng of once separate pieces of deta1led

re]at1onsh1p of commona11ty._‘ ‘
webster S New Collegiate Dictionary (1980)-Smith Meredith &

Goodman (1980)iand Henry (1974) all referred to the product of

igeneral1zatlon as being the deriving of a tentat1ve law or model of a
| concept, constantly 1n the pos1t1on of be1ng rev1sed and. or extended*

upon. Genera11zat1on was perce1ved as being a union or Joinlng of

spec1f1c ideas or concepts 1nto a more genera] mode (He:ry 1977, Uznadze
1961) Mal1cky (1980) consﬂdereduthat a generalization was the form1ng
of relationsh1ps among 1deast Accbrd1ng to Sp1tzer (1977) a.
genera11zat1on was said to be‘a‘react1on to analogous stimuli-as if they
were the same.  Both Fagan (1981) and Spltzer (1977) regarded a ‘
generallzat1on as also be1ng a transference of lnformation from one
env1ronment to another., |

ﬁkFagan c1ted spec1f1c examples whereby the process -of generalizat1on

facblltates the reader's understand1ng and pronounciat1on of words B
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péézzssing similar grapha-phonic -and spelling pt“- ' In addition
it was stated that the formulation of generalizations made concerning
the surrounding contextuai cues aides the reader S comprehension of

unknown words within the sentence or messages.

.-

5. Classifying .- -~ : : ' .

To'date'the process of cfaSsification‘or_categorization as it may

" " be termed,_is probabiy'the most widely reseafched inte]]ectual process.

virtua]ly all cognitive actiVity involves and 1s dependent on the.

’process of categorizing (1956, p. 246). According to Rawson (1965)

* reading is a]so a cognitive act1v1ty ‘and thus 1s dependent upon the

: ,1ogica1 operation of claSSification.

Kl

Britton (1970) con51ders that “Language is our principie means of

cla551fying, and it is this c1a551fy1ng function that goes furthest

toward accounting for the ro]e of language as an- organizer of our

r.representations of experience” (p. 23), A word, according to Vygotsky

(1962), does not reiate solely to one object or event but to a category

- of obJects;and events.. As the child learns the words . of his 1anguage,
.they function'as organizers; thus they become,designative labels for a
‘variety of categories of meaning. Words which represent an-individual's

5-concept of the world provide a generalized meaning for things that

at ail stages of conceptual deve]opment. Accordingly, as an
indiv1dual S concept of the. world expands, so do the meanings that he

attaches to the words that 1abe1 those concepts. As 1anguage represents

Manytresearchers adanantly.adhere to BrUner'S»(1956) proc1amation that-vVQ ‘

_contain common characteristics. Hords piay an 1mportant organizing {ole
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‘the principle means of classifying and organizing experiences then the
gradual development of” clas5ification schemes is an essedtial
prereqUISite in the evolution of concepts. -

Bruner (1956) espouses that the process of categorizationxplays a
key role in the development of concepts. His contention is thatato
learn, perceive, conceptualize and to make decisions is to categorize.
Through the utilization of categoriZing, indiViduals -are capable of
dﬁminishing the compleXity of their enVironments and reduc1ng the :
necessity of constant learning, for new thoughts and, experiences can be
AClaSSlfled and stored ‘in relation to existing categories?* He believes

all learning and thinking can be expressed in terms of categorization

In essence, to develop and recognize a concept is t0uestablish a L

» v & .
‘ categdrization, because coqcepts ect as an‘prganiZing system which .
. 2 s PR
interrelate both past and present experiential dath. S S

. e A
Loe R
R .

Bruner s (1973) extenSive invesﬁﬁgations qegarding"b7i‘g;?f'
conceptualization have led him tb hypothesize that the newborn infant
has the potential to‘form categories and’does sp upon his interaction |
with the enVironment. Conceptual grdﬁth appears to involve a succeSSive
mastering ot three forms of represéntation anng with their partial

translation, each into the other. During infancy, categories are

~

¥

initially formed through the'mode of'endctive representation or, in

other words, knowing something through‘doing it. Later, through both
the enactive and ikonic modes of representation, the child knows
something through.a picture or image of it. Finally, through a
combination ofienactive, ikonic and symbolic representation, the child
knows something through a symbolic form such as language.

y -
PR
1

2 XS
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The young.thi]d cOntinual]y interacts with his environment through

any or all three of ' the enactive, 1kon1c and symbo]ic modes of

representation. Prior to the entry to schooi the preoperational

child's symbolic;

' ianguage. ,Hiﬁﬁinfgé',

l r»segtation normaiiy takes the form of oral

T

A s _

'st grade the child is introduced to a different

O .,Pl,'.’

- form of symbolic representation - that of print. Upon contact with the -

orai or written form' the child is then able to symbolize the obJect in

his mind. Labinowicz described this as, “written 1anguage is 3@5’

e

representation,of a representation. Being twicebremoved from reality,

L4

_ 'written'ianguage‘is the most abstract form of representation" (p. 1980,

P. 114)? !

~Sapir (1962) contends that language serves as a symbolic system

~that enables the communicatipn of thoughts and’ 1deas. Prior to the

comprehension of theaianguage-symboiic relationship, the environment

) must be. siﬁ%}ified ind g;ne

.3ized _This can be achieved as the child

is able to make the associations of the symbois with the particular o

categories of activities and experiences.

*

From the viewpoint of Leach (1964),

- The physicai and social environment of a young child is perceived

as a continuum. It does not ‘contain any intrinsically separate
'things'. The child, in due course is taught to impose upon this
environment 'a kind’of discriminating-grid which serves to

-distinguish the world as being composed of a large number of

separate things, each labeled with a name (in Rosch, 1976, p. 34)

In order for the chiid to formulate such a “discriminating grid"

Lindfors -(1980) prd/oses that the young child's, “Nhat dis/dat" -

questions provides him with the know]edge of how our hierarghically

<«

" structured language 1is semanticaily categorized and 1abelied.___,

Y
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:Immature concepts wou1d most l1ke1y alter the interpretation of the

" 64

~~ Rawson (1965) goes to great length in d1scuss1ng how the child's

3

cee pr1m1t1ve not1ons of names and their or1g contlnue well into the

perlod of learning to decode and 1nterpret pr1nted signs” (po 21)

,wr1tten message, says Rawson. From the ages of 5-7.the ch1]d regards a

'part1cu1ar name as being situated w1thin the obJect being 1abe1ed{

Seven agg e1ght year olds beg1n -to dlssoc1ate the name from the obJect.

A]though it no 1onger is attached to the obJect the name ..."contains

'.1n itself ‘the qua]ity of the object” (p. 22). By the age of 10 or 11

the child comprehends the arb1trary nature of the name or label. Rawson
suggests that "to the extent ‘that oral s1gns are not cleared of these

primitive adherences, the Chl]d may be expected to have d1ff1Cu1ty in'
—
d1scrim1nat1ng between the s19n and the th1ng s1gn1f1ed in read]ng

(1965, p. 22). Upon the initial 1ntroduction to the text thé young

reader, says Rawson, is confronted with information which has already

» A

been converted into a symbolic system. -Such, s1gns are viewed by~the
child as nonman1pu]atable objects in-Space: Thus suggests Rawson. “the
point of departure for ‘the child is therefore the s1gn and not the

action (however carefully he has prepared for this moment of reckoning)

s in tbta]_controllof the operation and cannot depend upon the spoken

word. Reading may be regarded therefore as a new method of

reciprocation of information with the child's surrounding environment,

which as Rawson claims, necessitatés an alteration in the child's

< 4

~present cognitive operations.

-

"1965, p. 36,37). While reading, the young child quick]x_learns that he

oyt
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The quality of information the reader is capable of QSSlgnlng to fgi‘;
the printed signs is related directly to. their cognitiVe,and conceptuil ‘
AP N I : ‘vs
level of development, claims Piaget. In’ reViewing both Piaget s andg ? ;Jifﬁ

Bruner's work.,; Rawson contended that “ahstract signs have been khowngto‘i

4
4,

" have considerable power for indUCing, supporting and eyen acceleratnﬁg < PR
f

~

major cognitive reorganization" (1965 p. 39) : The printed symbols can

-v

liberate the reader from the primitive concepts due to the‘fact that '
they can 'facilitate the summarization, organization and recor&%ng of the~‘1:¥
Ipr_esent C&s the reader is working with L : : .
B Hhile th; initial drive for cognitive reorganization commences WlIh\
~ the relinquishment of primitive concepts and w1th the realization of
'concepts of the predictable or. fixed characteristics of obJects, Rawson :
claims that in addition, - o ‘; ; | [ 'i"ﬂ"'"

"the construction of intelligence proceeds on the baSlS of the L
“control of the logic of ‘classes and relations. In this.process the':;
astery of the ‘grammatical, sfructures of the sentences by which = .
///,’—2uch classes.and relations are expressed is indispensable, not only
the structures which occur in the. spoken form of the language but
- also the structures which appear in. the frequently more complex
sentences of print“ (p. 1965, p. 40).

~According to Vinacke (1954j a concept is a stabilized-or _
establ ed'classification. Therefore, due to the fact that the ability ‘
to construct mature concepts plays a major role invreading .
comprehension, the ability of the. reader to formulate a claSSification
‘ system in turn facilitates his understanding of the printed message.
According to Russell (1956 in Inglis 1974), behavior which involves
the apprehension o& symbols such as print in either a perceptual or .
"conceptual capacity may in many ways be conSidered as a categoriZing
s - “ . : (}fj) o

U‘.\’.
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Sactivity., It is the assumpt1on of Ing]is (1974) therefore that most
~ likely the process of c]ass1f1cation is closely related to both .
1dentif1cat1on and comprehens1on in read1ng. She state that 1n essence

:the reader performs logical operat1ons upon the raw materia], which in

the read1ng 51tuat1on are the pr1nted symbo]s. Summarizing her

y v1ewp01nt Ingl{s (1974) asserts that, "Logica] operations are not

\

_;depeﬁdent on read1é§ but reading,is dependent upon 1og1ca1 operations.

C1ass1f1crt1on is basic to both processes. Therefore, the relatiom\of

the" claSSif1catory operatlon to 'reading . is an 1mportant one. It 1s a

' necessary means: for read1ng acquis1t10n (beg1nn1ng readers), and 1n a

o d1fferent way, a necessary means for advanced readlng comprehension

(mature readers) (p. 42) Cited within the research of Inglis are a

t

number of stud1es that have dealt spec1f1ca]]y with a relatlonshlp
between read1ng and c]ass1f1cat1on relat1onship According to Bruner
and 011ver (1962) 1es§ prof1c1ent readers more often. utilized perceptual

features Such as co]or, shape, and ‘size dur1ng concrete classffications.

whereas more proflcient readers tended in a more abstract manner to

class1fy 1tems aocord1ng to funct1ona1 cr1ter1a such as. the object’ s

L “use.' N1ckens (1963) found that more ach1ev1ng readers were better able

' to 1n1t1a11y .abstract an~d then verbaHy ggescribe the ‘classif1ed patterns .

»*

. ar151ng from—the1r abstractfpég H1ckens considered that because the

language 1tse1f 1s comprised of re1ated groups or categories, reading
:ncomprehenSIQn tests should 1nc1ude an examinatfon of the reader S

o abflity to abstract and c]ass1fy the relevant textual concepts. In

' summary Inglis~concluded from. the researCh that 1ndeed there 1s a

‘_f R . L ) . N . o ,' . . q



"significant relationship between reading, comprehen51on and -
ctassification in that proficient readers consistently produced better
'results on' classificatory tasks than less proficient readers. _‘ '
| Rawson (1965 1979) like Stauffer (1976) propounds that "the
reading process is akin to the thinking process“ (Stauffer, 1976 p'8)

Rawson maintains that there lS an interdependent relationship"between
the logical thought processes and reading comprehenSion. Both are

viewed as q,gﬂying over time in’a sequential manner as a reSult of the
reader S continual experience and interaction with his enVironment‘
.Patterning much of her work on cla551fication from'Piaget s Theory of -
Intellectual Development Rawson Views the classnfication process as a B
facilitator of reading comprehenSion,; Specifically Wlthln her'research,
‘JRawson obserﬁed‘how'different-levels of classification and seriation
employed during concrete situations could be transferred to more

abstract and symbolic 51tuations such as reading. -She adheres to'the ,f'
position that ..."the classroom presents opportunitieseior the soc1al
exchanges that encourage operational thinking and reading prov1des for
.the,extenSion of the thinking skills to organizing and. rememberhng in
another'medium“ (1979 P .189). She contends that children who are
vgiven the opportunity to discover relationships on a concrete ievel are ] .
likely-to havslan understanding of Similar_relationships in reading.
Miller et al. (1960) espouses that- "a Zlassification,;once learned, is

| stored and may_bé retrieved and its relevant and efficiéncy as a higher

_ order category examined.in neu'contexts"’(in Rawson 1965, p. 61).

Rawson clarifies this important point by stating that “while the :
. ' ~\_/r -
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wo s1tuat1ons were not 1dent1ca1, the decisions

specific stimuli in 1
and their defence required the same cognitive operations 1n each
situat1on (1979, p. - 194)

Rawson S conSIdered op1n1on however is that reading problems may
occur in con3unct1on w1th the regression of logical thinking when the ,
: child is initially introduced to the’abStract wr}tten'signs.~ Problems
bof this nature often arise in ..."response to the loss of concrete
man1pu1at1on as a means of 1earn1ng and to the reduction of social
'1nteractioh accompany1ng a new 1earn1ng situation" (p. 65).
Investigations by Downing (1973, 1974) have shoun that while children
may read a Sefectionlwith great fluency they'may have‘Tittle or no
~ concept of what they have read. ”These comparable forms of disabilityd
may have a similar et1o]ogy - loss of the abil1ty to operate
class1f1catory structures when the material to be classified 1s
represented in abstract SIgns" (p.. 65) N1%h1n her study, Rawson
referred to three types of classification: simple class inclus1ons,
addﬁtive groupings and.multip1icative groups, each of which are
fonmu]ated on a graduated continuum from the perceptua] to a conceptual

mode (Ing]1s, 1974),

e

_ According to Rawson, childrenvwho comprehend basic categories or
class menbership are considered to be performing"simple-class |
inclusions'. For example unrelated items such as blocks, cups and beads
‘ would be speq1f1ca]1y categorized as three separate groups consisting of
blocks, cups and beads. Simple trial and error c]assif1cat1ons of this

nature are referred-to as horizontal classifications. Horizontal
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classes are classes which are mutually excldsive and usuall al.in

~their inclusiveness, thds an object and its attributes are. in "usive of

only one class‘or group. A]though simple class 1nc1us1on groupings are
not’ considered to be c]assification proper, Piaget advocates that true
Aclassificaﬁion will develop'out ofﬂthese Juxtaposed group1ngs.‘

With resoect to the relationship.between simple class inclusion and
reading, Rawson claims that classificatory behavior of this nature,
..."appears in reading as the child lisfs‘fﬁe ideas in a paragraph ‘
before sequencing or: nestlng them or relat1ng them higrarch1cally to a
‘maiqvjdea. It is also apparent when two words are. linked in meanlng |
simply op the basis of gheir spatial proximity" (1965, p. 47).

| Piaget oroffers tha{jduring‘the concrete operational stage (7-11
years of age), children>are“§apable of performing the classification
-process but purely‘on the basis‘of perceotuaT criteria. Children at
this stage;can more easily formu]ate5Vertica1 groopings whereby
1nd1v1dua1 classes are categorized and recategorIZed in a superordinate
- subordinate’ aff111ated fashion.— Rawson, refers to th1s type of simple
hierarchica] classification as additive group1ngs. .

Addjtive groupings resu]t in hierarchical structures with groups
relating themse]vesrto subgroups fn superordinate‘aodvsubordinate‘~ |

positions. In other words, categories which are embedded within one '

another are viewed-as'having a hierarchical relatiohship. The expansive

categories, referred to as superordinate,_represent Qays in which

objects may be regarded as similar, regardless of their individual

differences. Those cateqories which are more precise and disfﬁnguishing

N B . q'j_\
are referred to as subordinate. -

- .

5



An example of a hierarchical c]assification'WOuld,be:

Circles
red c1rc1es : n: ' , " blue circles
]arge red-  small Wed . large blue . small blue
circles circles . o circies o 'circ]es

According to biaget (1954), the chi]d S comprehension of - class
‘inciuSion is a dec1ding factor as to whether or not the child has
reached the ieve] of concrete operations in ciassiffcatory skil]s. ‘_a
Rawson (1979) probed further into the reiationships between
additive groupings or hierarchical classification and reading by

focu51ng upon the ciaSSificatory nature in which’ letters, words,

’sentences and Qaragraphs are constructed. nitially‘yhung children

often v1ew;a word ‘as aq}entity in itself a nclusive of oniy one .

sound. Upon contact with the spoken or printe word, children discover
'that words are comprised of elements_or units. Initia]]y,‘for{efample.
consonant units may bersing]ed out~according to,their distinctive,
features.such as consonantsvcontaining curVes._vLater associated labels-
or names are given to the units such as "the letter c“. Thus units
which contain common features wiil be categorized into 4 labelled group
‘or class such as “consonants". ‘In terms of hierarchical classification
Rawson explains that'...ﬁthe child's attention will move from sindle
units whose distinctive features are known, to the superordinate‘class
that inciudestthese units -.the class consonants, voweis. letters - and
down to the subordinate ciasses, lax and tense vowels, voiced and '

<

whispered consonants...“v(1979, p. 204),



no.

 Many ch Aren “however have difficulty applying these'primary _
‘ logical operations of . hierarchical claSSification when they become _
'_initially acquainted with the reading process. Britton purportsv;hat
"words are themselves”classifications, and the means for building'upL
categories“ (197bf?pi”41) :'Thus most words during.vocabulary S

';instruction are taught as “class“ words, The word “car" for example is

. v

- inclusive within a hierarchically -ordered class of obJects such as a set .
of objects of different makes models, colOurs and sizes, a set of
‘objects possessing four wheels, a set of obJects utilized for

»transportation, or a set of obJects which operate on‘gas or diesel

'.J Although not all of these relations need necessarily be dealt with

: jRawson suggests that “what appears to be important An teaching reading' o

1is that he emergence of such relations be allowed in thinking...“ (p.
66) vI ieference to reading Rawson states that "operations in
Aclassification remain impliCit in reading. An author assumes that the :
meagjng of a class name and the class inclusion relation (a duck is a

; bird) are understood and will be supplied»by the reader..,Responses tovd

“f the classification questions suggest that some readers are unlikely toeff'

'lrecognize this operation in reading" (1979, p. 198)

Adults employ words with the ability to obJectify their symbdls .
- in an abstract manner which is often totally outSide the. realm of the
‘child s concrete subjective concepts for words. Children with 7 ‘
impoverishe:ﬂ?onceptual understandings for words have more . difficulty in
reconstructtrg the meaning as symbolized by the print. More fluent

,readers however emphasize the abstract or class attributes of the word

¥ t : f

i ' o
.@ B | .. . -, :

It

b
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meanings, thus reflecting a knowledge of an underlyilg hierarchy of ;
’ ?Elated concepts. By focu51ng on the quality of word meanings as such
children are encouraged to produce classifications of meanings which _

prov1de a more’ complete foundation of their existing and newly acquired’ﬁ

- concepts which in turn provides them with a greater wealth of knowledge -

to bring to thevtext.

Rawson supports P‘i / that children, when dealing with

‘the logic of cdass incl:. / fdifficulty comprehending the

[T

none","... and establishing the correct

quantifiers “all" “some’ '-.d "
'positions of these words in a statement such as; Al the A's are some

~ of the B's" (p. 50) Within class 1nc’u510n‘lies the understanding of
togical relations. In order to fully understand logical relations thé

, 'Chlld must exhibit the proper use of the class inclusion quantifiers
-(all, some) This logic of classés and relations, as it gradually
develops may be applied to the understanding of relations in simple

‘baSlC sentences and to relations expressed by embedding sentences and by |

—_— conJoining them" (Rawson 1965 ‘pe 2). Thus in a l1ngu1stic sense ‘the

.child acquires the understanding of logical relations when he is capable
of ¢ prehending while ltsttning or reading to for example, the
rrelati al statement “Susan is the cousin of John*.

“In order to/comprehend the meaning of a sentence as a whole an -
| indiv1dual may first understand its: partial’relations‘ Accordingly. the

'f°word§ that make up a sentence may be viewed as individual concepts, each

e

. possessing a class label and each ﬁaving inclusion relations. The

relation between the words or class labels constitute the structural
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)

:

:
.

* A

ba§e of the sentence thus the sentence 15 viewed as a whole- part ,

relation, Rawson clar1¥1es this not1on by stat1ng that "the impl1cat1on
\

¢

of a whole-part relation 1s that there w1ll be. subordlnate un1ts, parts

that relate to each q;her and funct1on together in g1v1ng mean1ng to-the

Sentencé the whole“ ( 1979 P 210) Rauson refers to such subord1nate

un1ts as noun. and venb phrases; wh1ch may be further class1f1ed ‘into

preposltlonal phrases,fdeterm1ners or adJectlves. s@h

. :
~ .

As a child formulates-the mean1ng for ‘words- and sentences, or f

further conlpructs the hwerarchy of concepts, he learns 1n essence to

B clasSify and order 1t§&s 1nto categor\es so as ‘to general1ze meanings

that exclude or 1nclu3e common character1st1cs. "The student can ‘then"’

more proficiently extract*and organ1ze the 1nformation, not only S0 as =
-? B
to discrim1nate between the re

vant and 1rrelevant deta1ls of ‘the

. 4-

"h passage, but to discrim1nate ;henma1n 1dea from'the re?evant supportwng

detalls, 1in essence understand1ng how to determ1ne the whole on the

gestalt.' Bond and Hagner (1966) purport that.the organ1zat10n of a
=< -

paragraph is’ a fundamental element of read1ng comprehen51on (Ingl1s,

1974) Rawson (1965) propounded that there are 1mportant parallels

9

- between the intellectual process acquired"h class1f1cat]on and. the j..f

1 . d\ :‘,\
series of steps requ1red in reading to find the "ma1n idea" of, a

paragraph and to ind1cate the relat1onsh1p of tnE'support1ng 1deas to ~

! pr1nc1ple 1deas. There 1s a'necessary survey of the-material as a

J

\

\ .
; whole, the search for possible d1chotom1es, the downward search for thev~

0

subordlnate parts -of the orgahlzation.

-

] . . . . . ; P

4
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: transference can be made to.a more abstract or. combinational level of

~
T

74

‘ . , y L o
Ohce a child7is able, on a'concrete level, to pred1ct the serial

order and mult1cla551f1cat10n system of man1pulated obJects, a
.

‘ reason1ng, as requ1red in reading comprehension.

Ea

'“‘ more precjsely comprehend the relat1onsh1p of the rehevant detalls,

‘ rpotent1ally enabllng nim to e;tract the centra

‘“mu1t1plvcat1ve groups". Like that~of additive groupings;

Upon learn1ng to read ; ll ren are expected to deal W. h the

lfnear'nature of .the pr1ntg; Sequen f .occurs as the rea'ér“attends to

the letters and words which are s1tuated in a left to right

B

7progressjon.' Cronin'(1982) proposes that "sequenc1ng problems may :

‘arise at the letter or uord levels, The s1ngle d1st1nguishing feature '

o~ AN

of many words is. letter sequence, e g bran for barn or clam for calm;’

v', [ s \

thus,ifailure to sequence letters may re5ult in comprehensvve oroblems"

(p;-‘SS

Voo Cla551chat1on and ser1al strateg1es also fac1l1tate

F «

' comprehens1on of the 1nternal structure or the sequentlally organized

outl1ne of a story. Th1s stimulates the child s story schema or

preconceived expectatlon o‘ the story S framework. Inductlvely

establ1shed knowledge of story grammar fac111tates the réader' s

' vpred1ctwon and recogn1tlon of-. the progress1on of time, place,¢1deas,\

‘events and problems to, be solved Qn add1t1on to forecastlng the author S

"-use of tone and mood Th1s procedure, 1n add1t1on to famlllarlzlng

' »

ch1ldren~with the story structure, should enhance.the child s abt11ty to

-

¢ Rawson refers to ‘the third type of cla S flcation as .

S o o S R S
multiplicative groupings also fall Wlthln the”category of vertical

]

*

>

o,
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,would be, red c1rcles,ﬁblue circles, red triangles and olue_triangles._

C) nguage situation W uld be manifested by the thld s ability to ‘° .
e .

-
-

75

classificatiOns. Hithin thlS framework multiplicative groupings may be .

1 §,may be formed.

Multiplicative groupings which are acquired from appVoximately(//”f\ .

seven to eight years of -age, are manifested in the form of. either a

.

matrix 3% an 1nter§ect10n. An example of matrix may be depicted on-a

re:gﬁséd as a relating of already constructed classed in order that new

conCrete level by hav1ng children manipulate groups of red,,blue, round

P

and triangular shaped blocks. Thernewvmatrix which_may be constructedu

-

o

This matric would be depicted as; .

BLUE

T creEs O

[ o._ '

- An example of utililing multiplicatiwe matrix cla551f1cation w1th4n

—.rmncw' 1 VAN A’l‘

é)A

i~
&

construct and comprehend a sentence embedding’a three way matrix such

Uy e

_.“.‘ .» / -

O ;;] T

'-ﬁr

R “‘

t

' ~'fhe b}ue trxan‘gle blocgs are on the tab’fea;‘h -
PN _ PR
-"‘Nithin the form of an, ntersection, adJective noun constructions\

. were dealt with by Rawson at both " a concrete and at a readlng level

the groups in order to “finish the pattern“ children could either pl@ce,‘
: 3 T . ’

categories of large circles and small triangles.-

' Hithin the concrete situation children Were asked to look at the

-

Upon request tO‘JOln
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a small circle or large tr1ang]e at the point of 1ntersection.. In this‘
s1tuat1on the ch11d was asked to abstract the criter1a1 attributes and

then multipiy these attributes fh order to- construct the c1ass of
A + i 4 .
3 - 4

\1ntersect1on wh1ch may be dep1cted as:

=t
3

N1th1n a s1m1lar read1ng s1tuat1on, Rawson prov1ded the ch11dren

w1th a passage that descr1bed an bld city~with two streets’ that
LN ' -
1ptersected or met at tnp orner. The people on one Street set rafts
N

. 1 - ' “a
' outs‘de their doors whlle the “people on the other side set out“br1ght1y :

. ,'# pa1nted yeTTow treasures. Thebﬁam11y who' nes1ded at the conf,:“sﬁ
) Iy £ ‘,K" ' : 4
1ntersect1ng pornt of the two streets aJso wanted to display somgthlng
1 C e A

that manlfested the1r 1nc1us1on on’ both s1des of the street. Ch11dren

were asked- what was . one - item the fami]y ‘could decade upon,so as, to y %Fju;/'h
Y :

e e - .
GRS - t . ) . h -

:w.idysplay somethfng*wn frgnt of*thefﬁ home._,The chi]gren could respond ‘»7/;7

*

.

"'a yenow et L

tvo O

Also w1thjn oral and wr1tten 1anguage situations uhderstanding of
mu!tipl1cat1ve class1f1cation enables the réader or Iistener to ,‘: N
comprehend oomp]ex and compound sentences: and thqse sentences which are

- comprised of two uant1f1ers such as.' IR

- .
~ "
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| "
| ) | v
B “The chi]dren who are tall and in the grade six c]ass will be requ1red
to stand at the back row". | | | o |
lnglis (1974) 1n a brief outline has captured the h1gh11ghts of

Rawson S work concern1ng the utilization of classification wh11e

readtng. She delineates Rawson's suggestions as fo{}ows:

L. hierarchical ciassification . ‘e ]
mh; o C a) tonevelop ‘meaning _ | 5
: “e.g. primitive level - obJect name, ,ﬁ 3o '
U d mature Ie;ed - obJect names and. re]at1ons
N
~ 'b) to deve1op main 1deas - .~TH‘;f ,'l ’ "

.'pr.&ﬂ . e.g., level 1- propert1es ﬂdi;j9

1evel 2 - s1milar1ties and dlfferencesaﬁx\c\

- . -« i%vel 3 - hierarchica] syctem éropert1es L N i
L . T .
2. mu ]&ipffcative class#fication
’ a) to understand embedded c]auses ’ - A

T
-

b) to understanﬂ’comp]ex ‘ﬂauses '; | L N

| ) to understand comp]ete art¥cles |

. EEN ) R
-4, \ : o

.- 'df to understand sentencessw1th two quant1f1ers

Y

PR S

‘Lf

: -:;]J . (e g., The ones Who~are early and 3n 11nezw111 be ahle
fi,f ;“f:‘gu{}' ~‘ fo see ‘the pl?J ) '-_w;;?.‘Q""f.w-.' | .
o 52'4 &) to understand compound sentences :‘_ LSRR ;f ~ .
X Jﬁ‘g';:ff' (1.e., conJunct1on, disJuncngﬁﬁ and negation) o
| Yoaoan classticaoion types i :
.f'ie . .a)“tQ'maksgputline formatS_ 5 , .
‘ o (Ihglis 1974 p."37,‘38)7
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In br1ef a number of reading researchers have observed how the

process of c1ass1f1cat1on plays an 1mportant role within all aspects of

1 _-A",:," ! R o
- . 'aﬁ" '

so tng or group1ng aiier caré?bl obse"'

dharacter1st1c(s), and 3) 1abe11ng acco ‘

read1ng and wr1t1né s1tuat1ons i:

.J~ ‘.
AL - . R

V@Gerhard devotes much t1me to the explanation of how the process df

- .

class1f1¢at1on is responsxble fon‘the 1solat1ng, coI]ecting, organ1zing

fﬂ K
’..&,

and integrat1ng of 1nformat1on 1nto sing1e orvtopic sentences, T

3

%’ »paragraph§£§hdfbssays, Gerhard ma1nta1ns that wh11e read1ng a paragraph B

&

" which cons1sts of. many 1evels of 1deas, 1nd1v1duals must have an

Ir 4

f understaqd1ng of not on]y the s1m1]ar1t1es and dlfferences but’ the

connect1on between 1nformat1bn, such as, yh1ch statements are more

specszc and wh1ch are more genera1 and wh1ch detaﬁ]s.are re]evant and

which are 1rre]evant. DUr1ng the readtng process, classificatlon skil]s o

enabke the studeht to d1scover ahd understand how the. 1ﬂeas communicated :
S
in bofh reading and writing s1tuations are categorized, in‘a’ .

hierarchically organized manner. .Thus in conJunction with Rawson's
(1979) viewpoint .of classificat1on and reading, Gerhard (1969)‘§tates

_ that “upon contact wi;h the text ‘a, reader s...attention moves from the .

v
Y
t



initial unit up to the superordinate 1;tt~and down to the subordinate o

)

- units" (in Rawson, 1979 p. 204)

Smith (1971). believes that, “every aspect of readiﬁg can be seen. as

a process of categorization" (in Inglis’ 974 P. 35). ‘Thus he views that

within the linguistic decoding and compri ension_of the print, the
reader is continually required to formula ‘groups or classes‘of some

kind “With respect to decoding, for examp e, the letters “D" and "d"
: belongvto the class called q', The letter 'd also belongs to the _
superdrdipate class of consonants. | -

#F o

*h\ .
Hith respect to vocabulary developmen ith states that all word

PR

meanings acquired through either physical or symbolic experiences may . be
categorized.- For example the word "tractor" is not only 1nclu51ve of a,
“fparticular~class of letters and sounds but 1s also’ 1nclu51ve Wlthln .a
specific class of farm equipment or within a broader class of
tnansportation devices. J ) ‘ ‘ ? :

- Smith also advocates that the interrelations formed between word
?'categories are always Viewed -as an open ended process enabling the =

.

individual to further interpret -and predict new categories.. For

FE

KR example,Lthe word dog, from a child s experienoe, may iggmulate'numerous &

j $:
rlmeanings and interpretatigns such as animal pet Cplli Rover bark

or loyal Hence, each category constructed posseSses SOme 51milarities
N

‘and some differences, the differences being either mutually exclu51ve or

s

.

hierarchically related As categories for word meanings -evolve the

* reader can m%ae successfully comprehend the author s intended,message.r

. []
-
o
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'iiof the auditory similarity between the words to, too and two. Upbn"

Syntactic features in addition to semantic features also play a

;“frole in the indiv1duals construction of word. classes. Inglls (1974) )

'f'depicts an example whereby the reader constructs a category consisting

O S

‘ "L]llistening to dr reading these words in the text the 1ndividual is

frequired to reconstruct their initial category 1nto three new categoriesﬁ.’

»jaccording to word meaning., In order to formulate these new categories

jthe reader must also have an understanding of how each word has . its own

unique function within a sentence. Thus, new word categories may be

: formed on the’ basis of both semantic and syntactic features. Therefore

i

_according to Smith, readers engagedigithc%he text are required initially

a

'Wto construct categories of word classes, then ascertain the

\interrelationshﬂps between these classes and. finally on the basis of

-
rsyntactic\and semantic features word claSses ‘are modified or extended

8

Pearson and Johnson (1978) reﬁer to a word and concept as.being

Similar to the above exampie mentioned by Smith through a_-

-

(_ synonymous terms. They graphically portray a set.of word relationships,>” .

»,

v representation labelled as a semantic map.‘ W1th respect to the example :

]

dog", the ‘word "dog" belongs to a class of things labelled as

o

.

animals“ ﬁn addition to a class of things Jabelled as "pets“. Hithin f

L 4

g

jPearson and Johhson s theory "such relations are called ‘class relations,

fmplying_thatﬁthe stimulus concept belongs to the.class of-things

" denoted by the associative response* (Pearson & Johnson, 1978, p. 34),

" The labels “Rover” and “Collie" are termed according to' Pearson and

Johnson as example relations;

Collie represents another category‘while - ‘
N . d

"y T -



" Rover represents a particufg dog, but both labels may be regarded as

',;exambles-of dogs. EXamplevrelations such_as the word “Collie" are..

reciprocal to- class relations, such a ‘he'word “dog" due to the fact -

-~ that while the word “dog“ is a member g he class of animals it may
also- be considered an example of that d%ggs. Rec1procally, while

“Collie" is an example of a dog it is also incluswve of theLclass of

3dogs.

Pearson and Johnson s third set of relations, " slﬁproperty o

' relations » refers to the concept S properties or at§ 'Hence,'i

animals require\food*and oxygen,‘pets*are normally d. pcated and dogs

‘bark and are uSuale loyal Accordingly the property re]ations are

’always interacting with the class relations. Espou51ng that knowledge
'f; of vocabulary is a conif*butor of principle import to reading

comprehension, Pearson and Johnson contend that although

e ——r

oo if is fashionable anh indeed important - to be concerned wlth
syntactic structures and phonological -relationships' as . Jimportant
~planks in bridging the gap from printed surface structure to the
writer' s or reader's own deep structures, we still hold that =
-ﬁ:- without words these .aré meaningless...We believe that the more
words a child knows the meaning f ‘and. the greater the child's
;i;;Efg "bcabulary Tlexibility and pregision: the greater the child 's
~ability to comprehend what s read" (1978 P 32), ST

Lastly, Henry (1974) who views reading as concept development

-
[

l;'m, refers to the interrelated logical processes of conceptualization as
-‘being the act of 1) Joining 2) excluding 3) selecting and 4) applying of
" the written symbol According to Henry "the total movement of these
operations is the logicai process in the discovery of relations and‘the '
.invention of structure called classifying" (p. 16) within the\reading
act, Henryaviews the child as combining and separating'information'from

s . -~

e



; : operations, but that these operations, of which classification is g' .

v'fb‘ .

manner and each of which are interdependent upon each other.v

) . . . P , . : k )
¢ ‘ . . o ‘ : N ‘:',"f. . LI S ’!P

e Sy .
. OGN ST .

-~ the. text in order to create a tentative claSSification or set of*

-relations. By comparing and coqtrasting these former classes,‘new trial

‘_classes of information are constructed. Thr0ugh higher levels of

abstraction the newly formed classes can now be related to one another '
thus, forming a structure or a concept. Henry states.that "The productﬂh '

is a lattice or structure of relations. this is the cOncept as N

'_developed on the basis of the instances and classes dealt with" (1974

79-85) e B o

. In summary it has been diSCussed how there appears to be a close

A relationship between classification and the réading process. Inglis

1974) maintained that reading is dependent upon logical or mental

5o

incluSive, are not dependent upon reading IngPis (1974) cited numerous

_pieces of.research that supported the claim that more proficient readers

- produced superior scores on claSSification tasks than less proficient

kreaders.‘ L - ‘ ,‘__ i,[ : S

,

Hithin her research Rawson observed how classiffoation strategies,

. _discovered at;& copcrete level faCilitate classificatory behavior at »

_'the abstract level of the reading act. She asserted that the same

-

'.cognitive operations were required at each level Rawson referred to

L]

537 vthrée maJor types of classrfication strategies simple class inclusion,

,‘\;%~\\/\\\additive groupings and multiplicative groupings. each of which S X

ddition to the reading process. are developmental ina sequencial

°

LU



. class inclusion relation.» ‘
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Vinacke asserted that a concept is in essence an established '
classification. As a conceptual understanding of what the printed sign'

represents'it is an’essential pre?requisite to reading comprehension.

It has been suggested how directly or indirectly classification

vstrategies may facilitate not only reading. but all aspects of language
comprehension. - ' |
‘ Letters words, sentences and paragraphs are constructed in an
additive or hierarchical fashion. The letter'“ for example, 1s
inclusive within the class of consonants containing curves or Just the
class of consonants (Rawson 1965 Smith 1971) .

According to Britton (1970) and Vygotsky (1962), words themselves
are categories for objects and events. _The author-assumes that the_

W

‘reader comprehends that a car- 1s a vehicle, or'in classificatory'terms, :

the reader comprehends the meaning of a class name in éddition to the

- 3

Readers must also have an understanding of the grammatical

jstructure of a sentence of which classes and relations are expressed

-“"The sentence,.“Keir is the brother of Jesse" manifest%kthe understanding '

i of logical relations., Knowledge of multiplicative classification

enables the reader to comprehend sentenoes ‘with two quantifiers as well

as complex and compound sentences.

Rawson purported that the reader must have an understanding of’

frelate the information hierarchically to a main idea in a paragraph or
passage. .'9’1-h,, Lo N \

:.,,. LI
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Similar to that of Rawson, Gerhard (1975) contends that reading
comprehension ‘can be ameliorated through the employment of the

_classificatio processes. Understanding of the hierarchical nature ‘of

1deas withinl passage enables the reader to distinguish between ‘ .

L
T

inTormation which is more general and .that which is more specific. ,
Bruner wogid most likely agree with Smith S (1971) hypothesis that ?-

v1rtually all realms of reading can be viewed as an act of

e ,,, o

':classification. Smith regarded th reader'as organizing letters and

words into clgsse; or groups in order tbuiébntifyv interpret and predict

‘the writtenameSSage. In order to receivetp,more c0mplete understan}ﬁng b
} of the text, the reader further categorizes and interrelates word groups
k'according to their semantic and syntadtic feitures. . ) ,' S ; .

Extending the v1ews proposed by Smith Pearson and Johnson (1978)

have depicted the relationship between word categories and what ‘they

label as a "semantic map“. Nithin the semantic map, class relations,
“example relations and property relations are graphically portrayed as

the. intermeshing of thé various levels of word meanings. According to

| aPearson and Johnson the-evolution of concepts or word meanings piays a -

role of paramount import in enabling the individual to comprehend what i}
is read. B . - '\’Ti |
Henry (1974) espousing the need to look at reading as concept
development referred to the act of joining, excluding, selecting and’

implying as being the. classificatory processes utilized during

- f conceptualization.
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Thus, it can. be stated that there is a positive reiationship

between ciassificatipn ability and reading comprehenSion but as Ingiis

.U

-points out, “the exéﬁf nature of the relationship...is a matter of

[

'specuiation“ (p." 44) Although Rawson purported that the process of.
: ciassification facilitates reading comprehension - and Smith /ainta%ne///

o
that art aspects of reading are in actual fact the process of

Aciassificationu Jt can be said that a]] of the cited researchers have'

ﬂagreed upon the fact that cfassification piays a paramount role 1n the

growth of cOncepts, which in essence, s a fundameptal basis of reading

comprehension. |

6. Sznthesizing .

" There are'many different denotationS'attached under the'iabei'of

synthesis; According to Harris and Hodges (1981) an act of synthe513
is “forming a whoie, either concretL or abstract, from the 1ogica1
_reiation,ei parts“ (p. 321) Using.the term synthesis synon/mousiy ul;h

Athat of ge eraiization Massialas (1976) referred to this process as the_

interreiating of two or more events or factors, so that they arf

'appliCable in all simiiar cases, times .and places. Syntheses as in all

"mental processes is open ended thus, it is subJect to revision or

' modification as new information 1s acquired

1

: As aforementioned within. Vygotsky s (1962) theory of conceptual

ndeveIOpment ‘trye or genuine concepts are formed only when both’ ana]y51s

and synthesis are working together, sSyntheSIS, a uniting of
information, occurs whenﬁan'individual‘drans'together phenomena which

share,common‘characteristics._-

A\



Henry (19/4), considering reading to be concept formation
mat:;ains that reading takes place within the thinkihg processes of
e PR P

Y analysis and syntheSis. Like VygotSKY. Henry considers synthesis as an

& .
act of Joining“., According to Henry, the new logic. viewing concept

©as ‘an. act of synthesis. It is advocated within this new logic that ‘to

&

"V-acquire the understanding of the synthesis process within the written

-'frovides a more proficient method of learning to read.
2re
;_Benry

perceives conceptual development in readihg as ‘a form of

S

The discovery of relations conSidered ﬁo be the first step

- rhcept devel0pment, s a constructed union of previously Separated

L¥ R

& ._'student must initially analyze sgparate works before a synthesis or

. X
v -

- relational discovery can take place.‘ During the synthesis act hqwever .

there lies another type of analysis ‘an analysis'of puﬁpbse. lhus
within synthesis there is a reanalySis pursuant to a specific éim or
. purpose. - o ) L L ~/h

Strategies such as comparing ‘and contrasting different works may

, gu1de the. quality of the relational discoveries. Henry points out that

| such strategies May guide the synthesis but they do not necessarily
secure its quality. Making comparisons as a strategy to arrive'at a
synthesis involves a purpose so as not to merely end up with a list of

1ikenesses and- differences. Henry. claims therefore that 1t is incumbent

development as an a;} of synthesis, also views the teaching of reading o

""":pieces of 1nformation. ‘As aforementioned ¥n the section on analysis, a

~
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‘pieces of informat\on .may - be 301ned‘but more importantiy why do some.

. s .

2 W *

;upon Khe reqder to not on]y asu himself why two seemingly diffe(ent

gsegments of the 1nformation deserve to be combined whi]e othet segments A

deserve the right Yo temain as isolated entities. '
Contrasting emprusizes the 4ogicai differences among things. It

1nciudes such operations as separating, exciuding, confiicting,
» @ T
discriminating ch0051ng. According to Henry, "The pupii should be. so.

/ K

trained in reading that he perceives separation 1n one sense as’a

strategy toward synthesis (ripping off ali accretions until the pattern -

‘1S clear) or a strategy toward the most rationai or artistic or

expediant or normative ch01ce“ (1974 p. 39). As indicated in the

—

‘section on ciaSSification the‘above strategies are 1nciu51ve in the .

'c1a551f1cation process._ A discu5510n of these strategies has been

inserted w1th1n this section due to the manner’ in which Henry so . ;/[‘

adamantiy stresses their 1nherent function w1th1n the syntheSis processt ;
According ;p~Henry,xthe second step of concept development known as

the invention of structure; pattern or "iattice"‘(as referred to’ by\

Piaget), is the reiating of discovered reiations. ‘“Ne invent a iattiCe

because what' is erected 1s not in- the severai relations being Joined

ea h re]ation being heid together by a levei of abstraction that we.

ourse]ves must invent” {Henry, 1974 p. 13). Thus this evo]vement of a

- structure or reiation 1s ar concept. It is Henry! s belief that the ' ((

creation of a structure of relations is the major aim for reading as |

| conceﬁt development. According]y Henry propounds that, “Reading for

concept‘development may ‘be defined as- making one's way through prinfed

y :
g:,:.' oo Y
-J’.l/ e N b ey
O
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and written Ianguage in such a manner s to seek -out a:Aumber of .,-

-

, u re]ations and to put this growing set of re]at1ons into a tentat1ve

-

struc;ure“ (1974 p. 4) IR “. : - , R R

B P

Henry clarifies his philosophy by stating that meaninglessness ds

whereas, ‘the symthesis or Jo1n1ng of a ser1es of prev1ous]y unre]ated

i

product the decision, the plan, the att1 e, the meaning that the-

pupil puts together. All are modes of synthesns"-(1974 p 8). As dn

all th1nk1ng processes,,a synthes1s is h tentat1ve,\1mag1nat1ve and.
openended Judgement ready with the advent of new. data to be rev1sed and

modified Teaching reading as synthesws is’a creat1ve act for the

»

‘ product of Join1ng supersedes any of ‘the elements w1th1n the mater1a1

o read.

Accord1ng,to Fagan (1981), a. synthes1s is the organlzatlon of ,
features one. has attended to oy focus1ng on a part1cular feature. He
suggests that often young children see th1ngs in an add1t1ve fashwon;,
nut!a]ways capab1e of focusing on the 1nformat10n, event or ftem as a’
who.e. To synthes1ze according to Fagan, 1s to 51ft through var1ous
information 1n order to ascertain‘the maJor(aim or focus.. A synthes1s

faci]itates the reader s understand1ng of the stor1es "main 1dea".‘

Fagan's (19807 definition is:

: courted through\the analys1s of a success1on of separate 11terary works,,

: works déyelops a pattern or trend wh1ch creates an understand1ng of an

O

overa]l f%cus or theme. Henry proffers that “..,the outcome,'the SN

pupi] events - each of these is a set of re1ations, a structure that the
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A synthesis statement is a compilation of at leaSt two units of
~information. It may not contain either of the ‘specific units :

summarized but may be expressed in a hierarchical or superordinate
*category or by a label generalizing the events summarized. such’ as

B

_ the main idea, theme or morai , - » AT ‘

' ;He furthec clarifies that an "erroneous" synthesis is “information from‘
‘different units of the text which are (i) designated by an inaccurate_‘
\squrordinate referent or’ (ii) generaiized ina way which does not
convey the gist of the passage" {p. 10) S PR

According to Fagan (1981) synthesiS'While reading can occur at

3

three different levels, at a sentence 1eve1, Cross sentence level and at.

.\

a passage 1eve1. While synthe51zing at a sentence leve] the reader .

focuses soiely'on the-aeaning of one ind1v1dual.sentence at’ one time. A

',reader synthe5121ng at this 1evel is most 1ike1y comprehendﬁng from a

!

_ ”"bottom up approach“' Thus the reader at a sentence ievei ﬁncuses .

’solely upon the proce551ng of letters, ietter c]usters and words until a
: &

store of contextual 1nformation can be_recalled (La Berge & Samueis.

1974),

K
¢ -

Readers synthe5121ng at a cross sentence level are able to coalesce
£

thelthoughts of two or more sentences 1nto one- statement. The reader -
- also groups the 1nformation from a few sentences: together when ‘.iﬁﬁ
recounting or remembe ing the content of -a story Synthesis at a |

passage ievel requires the~:ea’ers to focus on the entire -passage at one

'time.. This is the highest Tevel “of synthesis, according to Fagan, for

"'the reader goes one step higher ‘than the actual information avaAlabIe.

In other words, the reader relys more on his’ prior knowledge in order to

' re]ate to the story a whole schema of stored information.- His

R

-
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conceptual knowledge enaSTEs him to formulate hypotheses about what is

being read in order that he*_fy abstractdthe major“fucus*;glﬂa ﬁ“*””*f*4a;',_
Jpassage.~ One may label this a "top down" reader (LaBerge 2:Samuels,_
1974), whereby the reader s prior knowledge and cognitive. strategies
' enable him t0'more fully controi the reading process.‘ = _

‘ Fagan discusses how people most often speak in a fragmented ,‘ ‘fe
_fashion accordingly a single idea or sentence level synthe51s is most
often employed ngn ind1v1duals<are capable of synthe5121ng larger
‘units of information at one time they are more equiped as readers to -
ccomprehend the selection S meaning as a whole.

Throughout most stories, articles or any: reading material cues are

“3made available in order to aide a more fac1le extraction of the thematic ;y~7'
focus or main idea., There are two maJor types of cues or organizers .
’within text organizers and outSIde text organizers. _‘

Hithin text organizers, which are an essential part of the text, _ -
are again div1ded into two groups, relationships within sentences and -
' relational connectives. Initially a reader must abstract a focusnof,the

N relationships of words in a sentence in order to ascertain the

"grammatical function, such as subJect, verb or obgect. .Secondly, two
types of relational connectives_are-focusedvupon; referential

vconnectives and-logical connectivés. “Referential connectives refer to'\ ,l

| previous 1nformation, that is they have an antecedent (a spec1fic noun

-or clause)“ (Fagan, 1980, p. 10) Examples of referential connectives

':». may be pronouns (proform; he, his, that andfrelative; which, who),'

complementi;ers (that),'synonyms'(sharp,.keen) and:inclusions; (it,

CoN- K
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J"févérythihg;'this custOm)' Log1cal connectlves.;elate two two or hore .
‘1deas or syntactlc propos1t1ons such"as 1n COhJunction (and), tQNPOral S
,‘yfd1SJunct1on (after, before), causal1ty (because, therefore), contrast
1f'ff(]ess than,.equal to) and condition (if...then) Students possessing an
‘(.,:understand1ng of these word relationships and connectlves are better : ‘;Z'f'

'_\able to more. qu1ckly comprehend the language the author uses to ‘

v commun1cate hlS 1deas. o
0uts1de organtzers or ‘clues are added embellishments such as
"’t1tles, head1ngs, ital1cized and underlined words‘ whlch the author
utllizes in order to camnunicate his 1deak more effectlvely. The title
Q"Gr1zzley Bears“, for. example, st1mulates the reader S already existlng
’?b:schema or background knowledge perta1n1ng to. that subJect.v An
';1tal1c1zed or underl1ned word notlfies the reader to attend to that
sect1on more carefully.' Headings and subheadings such as. hybernat1on,

eatlng hablts. provides the reader w1th an o] anized layout of the f"

can fbcus dlrectly '

h_?material belng presented. In this manner: the pupi

on’ the area of 1nformat1on that s most relevant to him at that time. .
: Thus outs1de orgaaners enable the reader to more rapldly sift throughf3
'*ZVast/amounts of-. material wh1le keepIng them on the alert for lmportant

v

-1upcom1ng 1nf0rmatlon. | | |

- In summary, the process of synthesithas.been‘diuersely deplcted'a57b7
;. being a“major focus, an aim in 1tspt0tallty. a central theme or main
idea*'and a structure of relations. Gleaned from'the literature, the ‘
writer has ascertalned two commonallties whlch appear to be 1nherent 1n

'L each of the researcher def1nitlons of the. synthesls process.

”~

. \j ' . -~
o . . “
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Firstly, synthesis is viewed in all cases as being in ong mannér or
'another an act of Joining . Both Vygotsky and Henry advocate the act

"_of joining or synthesis as taking place in conJunction with the act of

Jio

'separatﬂng or analjsis. Each is dependent upon the other in order thatjf

' ,genuine concepts can be formed. Fagan discussed how the compilation or -

1}

joining of units of information facilitates the extraction of the main

f7§ ’ idea. theme ‘or moral , Fagan also discussed how syntheSis ‘can be viewedr-'
. .
at three different levels sentence, crgss sentence, and passage level o

synthesis. Both outside and inside text. clue ‘were also discussed as -
being organizers that facilitate a more. rapi synthesis of,the materialiﬂ
contained wiéhin the story or passage.» L |
‘ Henry (1974) viewed synthesis as.being a prbcess of inventing a
‘ structure which in essence is the relating of relational discoveries..v
Newly acquired relations or classes are related to -one another through a-
’broadening of the levels of abstraction until the sqgrcture or concept )

is. attained. S,

R

-Jv

Secondly, it has been emphaSized by allkof the researchers that the
process of synthesis directly stems from and is thus directly dependent
upon the process of classification. Harris & Hodges (1981) stated that
a synthesis or'"whole“ is formulated after the parts have been logically

\related Similarily speaking, Vygotsky (1962) referred to a syntheSis
as a drawing together of phenomena which}have'b en classified as sharing
common characteristics. ‘Henry (1974) maintained that 2 synﬁhesis was
the combination of already analyzed (compared and contrasted) works.

- According to Fagan (1981) both analysis and classification dissect,and

g .
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fdrmation into 1ts constituent parts -wﬁereas, synthesis .ﬁ;

by

x A
%
' - A ";‘»}.'
fiekdfof reading comprehension theiprocess of S R

“,"f- ﬁrgbébiy the most widely researched and accepted mentai
‘Jﬂ‘ o studéhtssﬁp bd@bming%?h%ﬁz gpficient readers. o ;. Gv' 1,5
' g ' éﬂit;, “aPreading situation prediction involves the individual s E
B .i‘qi 5 C
'J-px“_exgsgiengjﬁﬁe ackground knowledge in conJunction with his knowledge of ' Vz
R (T ,rt?fz i . S

/

].__ and the task at hand.’ According to Cronin (1982) it is
ﬁl resgprchers who emphaSize the importance of the reader's o

'ﬂ; theories the process of prediction. ‘. fvi ‘f

Smith (1975) regards the human brain as being a system which, as a

.result of our daily expeé&enc S is an internaliy consistent and

organized modei of the worid';':;r theory of the world, which is a
fmhousing of all of 0ur_;houghts, is\a summarized account of our past
which enabies us not only to’ understand the present but to predict the ' §
future. " Thus the theorie§ in our head enable us to make sense out of
) . dur world,_ | | . \
};'Heocarry with' us, expectations about every experience or ‘activity
we take part"in throughout our dai]}%}ives.' According:tOFSmith these

. - ' : ’ -
: . . Y .
%



T U T B
el N moment to moment expectations are a resuit of our theory of the worid e
ff_Smith (1975) deliberateiy uses the ‘term theory "because the theoqy/of

‘;‘ni-the world: that we ‘have ‘tn our heads functions in exactiy the: samé wayS

ifas a ‘theory -in’ science, and for exactiy the same reasd‘s (p. 79).

Q:ff;Scientists must have theories in order to summarize the ciutter of both
T‘*}f' the past and presentiy incoming data. Scientists alsp utilize theories

ﬁfaﬂ.} _— bin order to interpret and make sense of new incoming data that is to

' "k.“s‘BaSedBupon generaiizations from prior.e}periences to new and -
»u'}}ii};a ii.preifnt situations, peopie continually anticipate the outcomes that may
- occur.“ In order for ‘our experiences to make sense the new information
. must'be assimilated-and sﬂotted into a suitabiebmentai schema so that ‘it
:j’fits within a set of expectations. If howeyer the new.information.does
;iﬂfkliitf"°t COncur ‘with our theory of the world an unstabie situation drises.
f-At this point’ we elect either to reJect the incoming information or
xaccommodate the information in a manner.that enables us to remodel or
o refine our initial theory'or menta] framework. According to Piaget once‘
the fresh information has been either aSSimiiated accommodated or -
disclaimed our internal system of knowiedge may once again find 1tse1f K‘ﬁ -
in. a state of equiiibrium. }" ' t R
It is Smith s opinion that comprehenSion which, in essence, 1s the - . SQ
‘act of making sense out of a printed message, is ‘dependent upon the
process of predicti .+ Smith defines prediction as the asking of
‘guestions. He statds that during the act of reading the reader is
'cdntinuai]y asking questions as to what subsequent a]ternatives are-\

. B ) , . . i



iikely to occur. Comprehenswon occurs when the reader obtains the

'appropriate answers. to such questions._ According&y Smith bei;eves that

"printed message._'

: '.oniy the reader himse]f can Judge whether or not he has comprehended the

'b .
- Smith advocates that through prediction the reader utilizes his

background knowledge in order to reduce the amount of visuai information

.

i
or print’ that he is continuafly required to process. Hithin the reading

'1nd1v1dual s understanding Ef b thfkhe oral and printed ianguage in

~ nonVisuai information you have when you read the iess visual.

'advocates that there is a "trade off“ during reading between the -

situation prior knowledge as previousiy mentioned refers to the

v

addition to an understanding o the reievant Subject matter. Smith v}

refers to such prLor knowiedgegas "nonViSuaI 1nformation".' Smith';‘

nonv1suai -and v1sua1 (print) 1nformation. He - asserts that "the more

_ information you need“...Converseiy, ... "the less nonvisual information

r-<.

A

AN

o\

you have when 'you read,. the more v1suai information: you need“ (1975 p.”

:>'14) Also advocating the importance of the reader H nonvisuai or '

‘. apparently profic1

e

t reader may in fact be due to more successful

prediction and hypothesizing, rather than more carefui use ‘of visual

1nformation“’(1n Cronin 1982, P 69) . . :.’

In keeping with this line of thought EPiis (1976) makes reference

to the controlling of variabies as.one of the important aspects inherent

’1n the prediction process.‘ The controliing of variables, not normaliy

_thought of in terms of reading,vin.actuai fact plays aneimportant_roie '

»

'background knowledge'during reading., Goodman (1975) states that, "The't"

-

. -.

i
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Arediction ina reading situation, if the reader had no control

ﬁreader had no authority over the selection of the MOst relevant -
‘_graphophonic cues for example. he would find himself dealing with the
obstacle of having to attend to each and every available cue on- the

-page. In this case the reader would be SO overloaded with decoding he

. would never reaeh the meaning intended by the author. ::

i In discussing how the process of prediction—faCilitates B
comprehension Smith draws an- excellent analogy between the reader and
the driver of a car. He depicts a skilled driver as one who lS capable

. jof automatically progecting his car into the future or deSired |
_destination._ An unskilled driver od the other hand tends -to be more

54 -

:icautiously aware of exactly what. the car is dOing from moment to
' moment. Hith respect to reading, A, skilled reader also focuses his '
: attention on the desired destination - which in this case s to acquire .
meaning from the print. Meaningfulness. according to gmith diminishes
the number of available language ‘cues or specific features within a word -
"'the reader needs to focus upon.~ A reader.who has. been understanding the
' M‘author all along may even be able to grasp the meanihg of the entire '
phrase aftor identifying only the initial one or two words. “.
. The fluent reader having an understanding of the grapho-phonic
‘Hsystem within our language is cognizant of the fact that words are

«comprised of predictable sequences of letters as opposed to N random,»

‘sequence. In addition, some letters,,such *as vowels, occur far more

Anumerous variables that he must contend with at one time. If the L
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T

: freouently‘within'a

ord thah ther letters., Thus the reader can guess
~_or predict in many 1nstance gwhich letters constitute the words he has

jquickly glanced over, / If the reader’did not rely on the redundancy l’ X
'inherent in print, reading would be slow and restrained“ (Cronin. 1982
. p. 69) : f?"', “5 S ‘b}- l ‘”" 7o

In. order to aid prediction.the proficient readegff;fanizes the -

uirdetailed bits of viSual information into larger “chu_lf}'of meaning.

'fA Accordingly the reader S mind is elevated from the task of storing

| “I,V(Smith 1§§5 p. 84). Adhering to this viewpoint

,masses of material and is ‘thus required to focus only upon larger and

pmore meaningful units of information. S "'. ;,;
. . Ror .
The experienced reader keeps an eye ahead of‘the words as units

e

7
.that hlS brain id actually proce551ng at a particular instant in«order

'-;’to check..." for pOSSible obstacles to-a particular nderstanding"_n'
//é:rhard (1975)

espouses that in order for 1ntelligent readzng to take place, an ‘_ b

o 1ndiv1dual must be equ1pped with the understanding of how not only

-
to predict but continually check his predictions against that of the

"vh'-actual mesSage.

Thus, in essence the fluent reader s interdependence between his’ .

"-j prior;%ppgriences and his knowledge of the language (graphophonic,

{and semantic structures) facilitates his capability of
.pf”ng several messages simultaneously, thus he predicts tge
upcoming message while the present message is being linguisticallyi

. decoded. ’-

w o . ! ' ) >
. I3 N - »
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The unskilled reader, on the other hand is 1ncapable of forming

;‘predictions due to the fact that all of his attention is being directed

<\ -

"\; solely to the decoding of the present message. Smith refers~to the

Y S,

. ‘{r'..‘r:' :

reader in this case as suffering from “tunnel vision", which is caused

.8

by an inundation of visual information., Thus when a reader is so .

'4vpreoccupied with decoding every word assimilation and meaning become

secondary tasks.

o Smith refers to- prediction as. an act of 1nformed guessdng“. The

j.word guessing may be appalling to some rea ng educators 1f it is
cee regarded as synonymous with a reckless lack t ought" (Smlth

1975 p. 67) The term “QUESSlng" brings to mind an ambiance of ”trial ;
and error", an ambiance which permits the child to take risks and makev
mistakes during his effort to learnu thus an ambiance which allows

children to be more independent in their thought and reasoningr__ sl e

Goodman' & Burke (1980), believing that readers have the "rlght to

-be wrong state that “Readers screen ‘the language and thoughts of

.another person through their own language and thought processes. They

must expect to vary from the author s inten51ons. Reader' s willingness

: and ability to risk such variations thus become of central 1mportance
i(p. 16) The term guessing" which is another label attached to the

_ msaning of prediction stems from Goodman S conceptualization of reading '

”ing a psycholinguistic guessing game".’ Often the term 'hypothesis

s %
£

. testing' is also used’synonymously with that of predicting.

Smith considers that “learning and comprehension can not be »
separated. Comprehension is essential for learning and learning is the

. B . .
» . . 3 . .
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' breathing" (1975ﬁ p. - 97)

built up a sight vocabulary of fifty thousand words, not by someone

. j:.\‘ﬁi L
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basis of c()mprehension'l (1975, p. §7) Smith sees comprehension and

[N ot

learning as being essentTaily the same. He states that. in order to s,_ ‘

N

i’tomprehend one must predict in order ‘to 1earn one must hypotbesize, and <

AN _.".

both the prediction and the hypothe51s come. out of our- theory of the ;__7l*7
vwor'd“ (1975 P 97) | e |

-
.

| ’_ , e
mith makes a fine distinction between prediction and hypothesic }'5

jng; He states that "predictions are based on something already

T .
part of - our theory of the world-- 'Do 1 recognize a cat or a dog ovefﬁh

‘If I am'right then that wili be a cat over there. v Predicting and

~hypothe5121ng, striving to comprehend and triving to 1earn, are going

| on all the time. They Yre as natura) and continuous for the child as k“

Smith ciaims that not only sc1entists but . ail tndiViduais in. ail

Ty,

"3there?‘ - while hypotheses are tentative modifications of the theory -f:""

P

.-

s -

naturai learning 51tuations 1earn by experim@hting. In ail situatdons e

experiments are performed in order to’ test one S hypothesis. Children

v test their hypothéses about the language by experqmenting with’ the \"?'

1anguage.' They, accordhng to Smith co]iect data by obServing ghe

reactions of .others in order to examine whether or not their ;f~= T

read by reading, by conducting experiments as we 'go Eiong. He have .

teiling us - fifty thousand times ‘what a word is, but by hypothesizing the B

-identity of new words that . we meet in print and testing that our g

"hypotheses make sense in the context™- (1975 p. 97) Smith_adamantiy :

-8 9

i

N . . . . . 5 ‘ o
- . . . . . . : . o
. . . . : - .
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l communicated thoughts have been appropriate]y transmitted. T learn to L.
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P ' 2
states that when a reader conducts exper1ments wh1]e he reads, he, not

S 'only learns to recogn1ze new words he ...‘1earns everyth1ng else to do

!

with reading” (p. 97).
- Goodman and Burke (1980) advocate within the1r model of reading the
) 1mportance ‘the process of prediction p]ays in fac1l1tat1ng the reader's

'comprehens1on of the pr1nted message. S1m11ar to-Sm1th (1975) Goodman
- R :

_and Burke (1980) stress'the 1mportghce of u§>pg our own 1anguage

\d ‘
vproficﬂency and world knowledge in order that we may formulate personal

expectatwns 8ncermng the se]ectmn to be read. In an unconsc1ous

.manner, the reader, prlor to read1ng, pdses such quer1es as, "W111 this

N

A tstory be fiction. or nonf1ct1on7" “N1l] the next wo d-be a noun or a

) verb?" or "Will the follow1ng Ietter in th1s word .be a vowel and if S0
will \t be an "a" or an "e"?" Thus;, for the most part, unaware of such’
quer1es, the reader is continually :ett1ng up h1s own tentat1ve
expectations as to what»m1ght subsequent]y occur: Goodman asserts that

hY

. S : . I N D
‘the instant the .reader glances at the page, the process of prediction

commences. R

| “rn;’,;f . As experienced language users,»we are nof forced to focus on every
- 'punctuation ma:;\\TEfter, or word, and- in some 1nstances, evenyv
v.sentence.- Each and- every ava11ab1e 11ngu1st1c cye does - not requlre the
reader's attent1on, since we can normally very qulckly ascertain whether
they are signlficant or not. ' |
,thle reading, an individual evpects tolfind'meaningful 1anguage or
| Tanguage‘that makes sense. If however, the word, sentence or passage

_dld ‘not make sense, the reader may be requ1red to cease read1ng for a

—

'
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moment 1n orderéio\recon51der‘the ptoblem. He may be requ1red gg reread

. the mater1a1, a]ert1ng h1mse1f to add1t1onal cues until the meaning
:becomes more -clear, or he maxod“c1dlpwhether 1t 1s worthwh1le to

~ continue read1ng in order to generate more contextual 1nformationm Suchv _
retexam1nat1ons are a conf1rm1ng or dlsconflrm1ng of the reader s '
pred1ct1ons says Goodman. Thus readers must contxnuaily test their v
pred1ct1ons in order to ascerta1n whéther or not they make. sense w1th1n

“the con raints of the pr1nt. .

Goodman also be11eves‘that the process of prediction isiaided by

hfader's integration of his personal storehouse of knowledge‘with
that of\t\e textua1 1nformat10n. Pred1ct10n comes far more ea51ly ‘and

. rap1d1y to the reader whose schema for the part1cular passage resembles L »
that of,the author. If however, the reader's perSOnal opinion diffeﬁs

A

. 2
greatJy from that of the author, the strategy of pred1ct10n becomes more
-

d1ff1cu1t. The reiggf/nn th1s case must ponder as to whether ‘he will

-

accept, reJect or fodify the author s statements so that it can be

Y. N
Goodman>and Burke (1980) view the strategy of predictlon a

[

occurring from three different lnveTs dur1ng read1ng, from the v
( \ . 1
grapho-phon1c, syntactic and semant1c-1evels. The reader S 1ntu1tive

tolerated w1th1nshls own framework of knowledge. ' ) {z

know]edge of grammar facilitates his pred1ct1on of the syntactic ' AN
structures w1th1n the passage and the r?ader s theory of his world
enables him to pred1ct the semantic structure or the author s meaning

Goodman and Burke propose that "readers select the most sign1f1cant

graphophon1c, é’htact1c and semantic cues and predict what. they believe
e
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'subsequent graphophonic, syhtactic:an&‘sementic sfructureseare goihg.tO'

. (1972) the reader's misreading or miscue may octur whehever there is a

‘ te}t. Predictions in this case would distort the }eaders

102
be. No reader uses all of the avaﬁiable}cueSg...Ije_weighjng and
signifiecance the reader gives to the-individuaivcues‘vary with the L

exper1ences and 1anguage 1nformat1on he or she brings to the text and

| depends on the reader 3 specif1c purpose.” (1980 p. 6) - , h !

Within Goodman" s explorat1on of the reading process,he'devised'a7

~miscue analysis which it is claimed enables an instructor to measure his

students readfng processes in action. According tb Goodman and Burke -

R

. mismatch between "the language of the reader‘ahd the ldngdagevof'the

author"” (in Cronin, 1982, p. 40). It can not bevassumed that all
miscues will 1hterfere withethe'reader‘s‘comprehension of the}print. A

miscue would be considered faulty if the reader's-predictions did not

'accurate]y retain the syntactic and semantic structures withih the

comprehension. On the other hand, when the reader's predictions
resulted in a miscue which does not affect the corréctneés of the
textual syntact1c and semantlc structures, comprEHEhs1on, st111 occurs

‘1 “

Accordlngly many of the m1scues ‘made by flpeﬁt ceaders are sti]l

\_cons1dered meaningful within the text (Cron1n, 1982). o .

According to Fagan (1981) -prediction made while reading always

r . . . N P )
fo]lowslthe sequence of the printed information. Fagan advocates that
prédiction,,more than any other cognitive process, tests the flow of
Ianguage. He alerts us to the fact, however, that individuals who

possess a knowledge of the syntactic system of the 1anguage, but who
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have 11tt1e or no understand1ng of the semant1c content; are'.v: R ‘;
'nevertheless capable of answer1ng questions in. relation to the text.}‘A'h
reader, confronted w1th the nonsense - sentence, "Jupy is a bleak", would
be capab]e of subsequently recalling‘t%at Jupy was a b]eak even though
little mean1ng was der1ved from the sentence itself.. - Y

- Know]edge of syntax alone«would provide the reader wﬁthhthe'

1nformat1dh that a noun, for examp]e, is required 1n order to complete

£ - the sentence. Knowledge of spe]11ng patterns w111 also facilitate, at “a

"word level the reader s pred1ct10n of tae upcoming sequence of |
' lletters; Hence, upon viewing the word “bleak" the reader may need on]y
to focus on the 1n1t1a1 and final letters in onder to pronounce the word
correctly. ~ Thus, Fagan espouses the 1mperat1veness of the readbr 5
' understand1ng of not only the syntactic but the semant1c content w1thjn S
the passage. ;- p'- | ” . |

Beebe and Ph1ll;ps R1ggs (1980), in conJunct1on w1th the:
"aforementioned r chers, also stress the fundamental importance of. /”

vthe reader s'f:;f?:::e of his surround1ng env1ronment and of language in //

addition to his knowledge of the task at hand. | |

In a crystaline manner Beebe et al. de]ineated not only how
prediction, but all of the cogn1t1ve processes work 1nterdependent1y
' w1th one another to facilitate the reader 5 comprehension of the text.
S1m11ar to Sm1th (1975) and Goodman & -Burke (1980), Beebe et al,
proposed that an1t1a11y upon confrontation w1th the pr1nt ‘the reader

| must select wh1ch avai]able l1nguistic cues he will attend to. Spec1f1C'~

cues are-selected in conJunction with‘wq't the reader‘himself predicts

,}"“
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helﬁill~f1hd.qﬁ the pagg. He uses his prior khow]edge in'order.:ﬁat.hef,
‘ méy fbrmdiate,associated meanings thgt'may be generalized to'fhe
sglécted prfhted tués; Both;the'aTready existing andbnewly acqufredi.
1nfofmaffon is stdreq withfn'thevreaderfslinterna1 system of
knowléagei enabling_ﬁimvto make furfherfpredictibns abouLAfhe ubcqming
meésage;v’Beebe et al. warned however, that if the reader possessés an
1nadéq0a;efaMOuht of chkgroﬁnd'knowiedge phedictioﬁs or‘hypdtheses may
be 1napproBr1até. 'Actordingfywit,is'propouhded4£hat.it is incumbént“
onn'{nsiructors to ensure the student's introddctioh'and fémiliacit}
vwith‘the story or passdges‘topic, so ;qét sound and logical pﬁedictions
can be made.

;Beebe et al. a&vocate;that “gueséingf'is'an important factor‘within
—.the process of prédiction; ﬁhen>a‘dtfficu1t word pﬁesents itself withiﬁ
the\passage; the'art qf gUessing needs tJ be enﬁoﬁréged. 'Rathéf thank‘ ;
" looking at the word more closely Beebe et al. suége§ted that the reader
;hould fhink of words thétvbegin with the initial 1e§ter of the
d!ffjcult word, and that woufd maké sense within_the,conteXt of the
- sentence. They state that.”Féar.of/rgprimgnd for the incorrect "gdesf".
can %tifle a child's ability to imé&éé his knbwledge~of language and the
wbr]d\énto‘his reading" (1980). | '

) Stauffer (}969) devised the_JDirected'R;:ding-Thinking.ActivityJ
(DR;TA) on the premisé that students wgu]d be more motivated to want to
understand 2 story better 1f'they were put into the position of settfng'

their own purpose for reading and making their own predictions

_concerning what events they believe would take place. Each story or

—
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isegment dealt with and expanded upon at one t

f points in the story.these artificial 1nterrup 1ons p '
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passage w1th1n the DR TA is cut 1nto sections w1th only one v1sib]e

1_opportunity forZStudents to discuss, reflect and query their original ',

opredictions. They are giuen the freedom to formulate their own

Judgements and expectatlons, not only by rereadlng the text, but also by:v
be1ng encouraged to verba11ze and l1sten to the eva]uated ;:edictions
and consensus of other students. Upon compar1ng their pred1ctions with
the1r classmates, studen S are then responSIble to either accept,.
reJect extend, or mod1fy heir 1n1t1a1 speculat1ons. From Stauffer S

v1ewpo1nt learnlng how to predwct wh11e read1ng forces the student to

become mbre thoughtfu] and thus more actﬂve]y 1nvolved in comprehending

“the selection being.read.

In summary, this section pr1mar11y referred to the Psycho]ingu1st1c .

j_theor1sts who advocated the -process of- predict1on to be a key strategy

within. the1r mode] of reading comprehenSIOn., In genera], a prediction '

' 1s a forecast that 1s made about future or\upcomxng events, taking 1nto '

A

- account the presently known 1nformation which is relevant to the
selection being read Within “the process of pred1ct10n the reader is '
requ1red to br1ng to the story all of his ‘relevant background knowledge\\\.,_;/

- in order that he may take a more interactive and express1ve role during

the cmnnun1cative exchange. Prior know]edge 1s not on]y referred to as

: the reader S view of the world but also as his knowledge of the
graphophon1c, syntact1cvand semant1c structuces of thellanguage, and his

knowledge of .the task at hand (Beebe et al,,'1980 &<Cron1n, 1982).'



According to Smith (1975) meaningfulness lessens the number of -
distinctive features within the print the reader needs to -focus upon.c
' Tha&ﬂreaders proficient in‘ﬁypothesis testing and/or predieting ,
strategies are capable of formulating numerous high quality
' inteapretations of the textual information in a minimal amount of time.
. Smith referred to prediction as the‘questions-the reader | |
continually asks himself while reading. ComprehenSion is realized
when the reader locates the appropriate ingormation with which to answer
the questions. Once tentative questions or predictions are made; “'
Goodman and Burke (1980), in addition to Stauffer (1969), state that the

reader, in a sense, experiments WTth the’ printed information in order to '

~appraise, confirm. reJect, refine, or integrate the initial
interpretations within his personal~storehouse of knowledge. In essenceh
‘good readers are continually modifying their predictions in order tp
keep the meaning fluent. - _ . i P 4 " !

8. Inferring lf
In the past. the distinction between lité?él comprehenSion, which.

;o
was reading the lines“ and nonliteral comprehension, which was reading
. “between the lines" or “beyond the lines", was often conSidered to,,
involve a higher level’thought process referred to as. Inferring
According to Beebe and Phillips-Riggs (1980) “ComprehenSionlin reading'
‘invoT’es using a set of . procedures that allow the reader to select from
his personal experiences and knowledgerabout the world, those concepts
or ideas that are»relevant-to the‘text.at:hand, As a reader works
through a passage, he’often elaborates onuwhat:is implied by the author

A
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i_imb1ications "between the 1ines“.g'

’stated”in the text. In the same manner that a prediction needs

107

) ‘C

‘and'arrives at intended.inferences“ (1980 p.‘S). Hence an inference is

"coostructed .on the basis of the author s statement5>1n the pagsage and

what the reader contr1butes from ﬁ1s pecsonal exper1ences. Gerhard

(1975) in Qn 1nterest1ng manner, views. 1nferring as a very subtle and

-

’ d1ff1cu1t component of read1ng comprehension. He sees‘the ‘words and

'Afphrases aSAbeang'the key which opens the-reader’s mind to the hidden ‘o

(=

0"

The process of inférring is often cons1dered to be synonymous with
that of pred1ct1on. An 1nference, 11ke a pred1ct10n makes use of the
reader's past experiential background in addition to the. information
confirming an-inference requ1res Just1fy1ng Dur1ng*pred1ct1on the
reader is always 1n the pos1t1on of conf1rm1ng whether or not h1s

guessés' were<gccurate. He is cont1nual]y capable of referr1ng back to .

'the expl1c1t1y stated message. When an inference is’ made however, the

reader ‘is unab]e to dscertain 1ts va]1d1ty due to. the fact that al] of

) the necessary 1nformat1on is not included w1th1n the print. Therefore,

students must show how their experiential inclusions make sense and thus

logically enrichen the stories content.

. Both inférences and‘predictionsfcommence with the information

stated within the passage; but a prediction,.f1ow1ng from‘the sequence

of the informat1on, is constra1ned by the explicit graphophonic, :
syntact1c and semantic structdires within the text. On the other hand,

an 1nference‘as defined by McLeod (1978) 1s..."[nformation that 'is not

- stated explicitly by-the adfhor but which is generated‘by’the reader, on
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the basis of and within the constraints of the’ 1nformation provided. by

_the author._ Thus the reader must go’ beyond the textua] 1nformation by

relating‘it to prior knowledge" (in Beebd et al. 1980), Concurring with |

this thesis Henry (1915) believes that an inference is in essenqe,g

voluntary in"ﬁry.for.a context. As 1ong as the reader possesses a

-'-‘ .\ 4
purpose for réading, he will bring something fnom his personai

Y

experiences that will bear on what he is’ reading. It 'is Beebe et al.'s

- opinion, therefore, that inferring possesses all of the attributes of -

-

prediction, but extends further than predicting‘because it 1nstantiates

| ?3 (Fagan, 1981) the. messag with the readers personal know]edge or

experiences. ) i
‘» .

pn occasion,vhowever; he distinctionwbetweeq predicting and

inferring may be so fine that the two processes appear to be identical.

An example of such seems to occur within Beebe et al.'s (1980) referehce
‘to the miscue analysis of a grade two,student. The student made four

miscues which made sense and were relevant to both his personal

experiential background and the passage he was engaged in reading.

- Although the textual words were misread and cOnsidered as miscues they

were also considered aeceptah]e since,comprehensionﬁhad’occurred. From
the writer's,viewpoint the four predictions in this‘case may be
I considered as inferences due to'the fact that the students background
knowledge depicted a meaningful representaﬁﬁgn of the author S explic1t
_statements. | ‘ I # '
QCCording to Cronin (1982) and Maiicky (1982) inferring and

predicting are advocated as beingﬂ”twin reading processes". Cronin



asserts that th1s f1ne ]1ne betWeen the twohbrocesses-progg;" §xems

from McLeods (1978) theory of “backward" and “forward ]ooking

inferencesﬁ. According to Cron1n,."backward 1ook1ng 1nferences are madeg

aS‘the.reader ‘1nks new ihformation in the text with prev1ous

'1nformat1on from the same text" (1982, p. 73). The reader, ‘drawing from

' h1s background knowledge, adds more depth -and thus enrlchens the

R

author to be already understood. Accordineg, it is the task of the

beyond the lines'. - o dg&f
S Cronin clarifies that,son the other hand, forward¥1ooking “_3 :

cons1dered an- error in comprehens1on or recal], as - it

D

1ntended mean1ng by connect1ng together the author s literal or explicit

lstatements. These 1nferences a1so “bridge the gap"- between the author S

exp]vc1t statements and those implicit ideas wh1ch are considered by the

reader to bring to the story h1s past exper1ences in order to 'read ,g»f

g . B
\ P ; » r)
..'_'_A RFT

inferences are ionstructed by using the information from the - ég?

¥

L
backward 1ook1ng 1nference 1n order to predict . upcom1ng statezggf

events. Cronin proposes,. howgver, that while reading, some |

"Elaborating. or embel]ishing may not be gonsidered ?zl 28
it is unsubstantiated by'statedftext material; butV né
contradict any of the exp11c1t statements, be1ng simply anxembellishment
of the schema introduced by the author" (1982, p. 71);

.

-

" New information introdueed into the passage‘byAthe reader, may
interfere with comprehehsion if it conflicts, as opposed to embellishes,

the author's intended meaning. " According to Fagan, incorréict

jmplications drawn from the text are ]abeTled as- "Erroneous” or "Faulty

Inferences".
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1>Hith1n"Fadan“sA"Comorehension Categories For Protocol Analysis"
'(1981) the process of inferenc1ng falls within the category of “Text
Experientia]“ Text Experiential is regarded as 1nformat10n which IS‘
<introduced by the reader to bridge thevgaps in the passage. The reader
ureConstructs"-the.author‘s’statements based on his past eineri‘nces.’ '
- Fagan refers to an'inferencevas being composed °f.?i?her“]Z;ini
. rEasoningvor pragmatic reasoning. *Logical inferenCes;inVolve-the _.
;rcomparison of 1deas~wh1ch can be 1ogical1y proven. Mathematicaliy a
'1ogiCal inference may be epitted as, if Az8=C then hA=C. 'Fagan.cites |
an example of a 1ogi 1 inference during a story recali situation.
Text:: Jehn and Bill left for schoo] at .the same time and wa]ked at
| .the same rate. But'Bi]] 1iyesjsevena1 blocks farther away
fron the school than John. .John Just reached'the school on
time. He hoped that Bill would still be able to play-ball.
v that evening.
Protocol; (Logica]): Bi{ilwasllate for school. . /
_ (Fagan,_1981, o, 8)
Similar to McLeod‘s.Backward'Looking Inferente Fagan states that ‘
“Pragmatic Inferences occur when the reader brings to the story his
v‘personal background knowledge in order to fill the gaps Teft by the

author as being impﬂicitly understood. Inferences 0f‘th15 nature may

also work in the reve e Situation whereby the written communication 1S -

used to bridge together the already existing personal experiences of the —
reader. _Fagan states that a pragmatic inference may be. stated as a

contradiction and still be regarded as a plausible interpretation. An

AL
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ekamplehof a;pragmatic inference during a reading situationgis citedg§y

- Fagan:

Text: - The mother bundled the chiidrentih their parkas, scarves and,

. Protocol: ‘(Pragmat1c)::;1t,was a cold day.

R

mittens. She was sure’ they all ‘had a hot lunch as they 1eft
”for school
(Contradiction: It was not a cold day. Perhaps the mother
;Qas mentally deranoed). . o |
; (1981, p. 9)

Accordihg_to Phi]]ips-Riggs' (1981)'conclus10n.'there are ten

“strategies grade six students employ in order to arrive at a pragmatic
1nference. | ‘
Reb1nd1ng_Jnferences are 1nferences whereby the reader makes a

decis1on concernlng the textua] meaning and immediate]y changes his Q\

- opinion of the mean1ng since it conf]icts with’ the prev1ous

' 1nformat1on and. thus dec1des on another 1nterpretat10n. '

11,

dest1oni_g,a Default Interpretat1on - In thlS case the wrlter 1

‘querles h1s prior 1nterpretat1ons on the basis of new]y read

111.

Iv.

1nformat1on.

Sh1ft1ng of Focus - the reader focuses on related 1nformation ,‘

rather than the.gey top1c. . | - e

'Ana]yzinggAlternat1ves - the'reader contains within his mind'two or

©_more tentative choices as to hossible 1nterpretations of the data.

Ass1gn1ng_;n Alternative Case - 9 reader cues on to an a1ternate .

1nterpretatlon when both the previous and ex1st1ngffnformation

3

»
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~VIII,

IX.
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- states are confusing and does not provide a so]ution.. Often
' nonproductive, this inference is held in Suspénsion from other
: information as-a sepacate possibility.

‘Confirming an Immediate Prior Interpreﬁhtion - The reeder quickiy

reinforces a subsequent interpretation Jdn order that it will:

coincide with the immediately preceding interpretation.

. Confirming a. Non Immediate Prior Interpretation - due to newiy

' acquired information, the reader reverts to and confqrms an earlier
'intenpretation. _ o 3;‘1ik

"Assuming a Default Interpretation and Transforming Information -

(a nonproductive or erroneous'inference) The reader makes a-

particuiar assumption based on incorrect knoqiedge or misconstrues

new . information in an attempt to verify a preceding interpretation

in spite of the fact that’ there are inconSistenc1es.

' Neglecting to Respond or Hold Information - 51m1]ar to inference

N
,type #5, this inference is also nonproductive as the reader gives,
ﬂup or mereiy rephrases, without the addition of new information,

;the same interpretations -already made.
ﬁl

iﬁx- PH Empathizing from Experience - from the reader s own experiences, he

puts himself into the textual situation and thus re- experiences the,

> 3 . . :
T situation for a second time. : ‘ } s

The type of_inferring strategies empiojed'whjle‘reading separates

the proficient from the non-proficient readers (Phillips-Rngs, 1981)

Therefbre ..;“the type of knowledge a reader brings to the page and how

he utilizes it to make specific textual connections in\gart explains how

BN
.
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__1iterary.works_are appreciated‘on'different_]eveisﬁ (Cronin, 1982t5p.*\f‘

In summary,,it may be stated that an inference can be viewed as the
integration of both the author s and reader S personal knowledge and

experience. The information from the text becomes intertwined within

‘ reader s schema/'or experiential framework It has been stated I{y

Cronin (1982) and Maiicky (1982) that the strategies of infefring and
predicting may be viewed as twin processes% Beebe et ai.ron the other
hand have attempted to explain how the two processes can differ on the
‘ baSis of how inferring goes beyond predicting as it 1ncorporates more f'
’:personaily the reader's worid know]edge and experiences. e o

Two magor types of 1nferences were discussed.' Backward 1ooking .

\b N
(McLeod 1978 & Cronin, 1982) inferences occur when the reader connects

explicit statemqpts in- order to extend and enrich the textual meaning .

(Beebe et al. 1980) These 1nferences were considered as instantiations -

whereby the reader was abie to draw impiications beyond ‘that of the:
text. L o L -
The second maJor category was Forward-iooking inferences (Macieod
1978 & Cronin 1982) which’ were Viewed as interpretations made using
-‘information from the backward iooking inference in order to predict
’future events w1thin the story or passage.-, - F
Fagan (1981) referred to logical and pragmatic inferences. Ten‘
.strategies of pragmatic.inferencing were proposed by Phi]iips-Riggs.
each of which were elaborated upon. - Reference was made to Fagan s
"fauity or erroneous inferences" whereby incorrect implications drawn

: from the text 1nterferred with the. reader S comprehension.

o~
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Summary of the Chapter ' AR ,/”' T '

‘,‘Fagan, def1ned and 1nterpreted the processes of

v

This chapter has attempted to descr1be and analyze in deta1l the

A eight maJor cognitive processes that Fagan (1981) advocated to be

: . o \\ﬁ;
1nvolved in’ facilitat1ng comprehension dur1ng read1ng.v The writer has

"surveyed the 11terature relevant to process 6r1ented read1ng 1nstruct1on

in- order to ascerta1n how numerous read1ng researchers, in add1t1on to

L A

1, a:tend1ng, ~ " s, class1fy1ng,' o
2. banolyzfng; . ,.~ -?,6; synthes1z1ng,
3. associationo,ﬁ' .? o 7. pred1ct1ng/hypothe515 test1ng ﬁndr
4, genera]izinp, | o A 381 kanferr1ng _r: 'x_' T

-



~ CHAPTER FOUR-
RELATIONSHIP BETWEEN THE PROCESSES
OF SCIENCE AND READING

‘Introduction -

This Chaptér will eXamine:the fé]ationshib‘between the prdéesses_df‘
sciencé; ahd readiﬁg as deait.with>jn Chapters:two'and three
respectively. ‘

In13}911y;4the simﬂﬁEritiegfand/or differences thgt exist between
those processes which dfrect]y corresﬁond; in name at least, in both the
science.aﬁd reading_disciplihes,.will be discussed. Specifically‘thosé
protésées are: ' R | | |

o _ -
. 1) classification,
2)’ pred%ction. and
3) inferring. | ; |
. Subsequently, there will be a discﬁésfo;;of the'ﬂqssible
Ee]ationship‘betweed those processés.which, in name af least, are
specifically related to either {he diécipline of séience or the |
' discfﬁ]ine or féading; Thé processés qf‘éciénﬁe Whiﬁh may have a
possible relationship to'reading\afe: |

1) observing, ; 5) 'defining operationally,;

2) measuring,- S\ - 6) hypothesfzing,
 3) communfcating, ‘ ‘ 7)c”forhﬁlaijng models, and
"4) controlling variables, 8) desi§n1ng experimeﬁt;.
- s) Cinterproving data, S

, : ‘

® 15



116

.

The processes of réadiqg which may have a possible re]ationéhip to -
.liﬁiéﬁégvare: \ C R |
ﬁfi). atteﬁﬁ#ng,

2) anafyzing,»'
3) assdciatﬁng ,

'4) generalizing and o

5) synthesizing.
In the»fol]owieg-secfjbn'a bfief‘summary‘of the sa]iengﬁpr key

_définitiohs within each of ;He reading and science procéséésﬁﬁs

provided. Eéﬁh process in'readiné is locéted‘édjaceﬁf to a

correspohding sciénce_process, so that 3P understanding of their
similarities and differences caﬁ‘be qqickly éscektained# Subsequgntly,
lthe'FéTationship.between the process’in reading and science wiinS% mbréu
fully discussed. | | ) — V

P ———t—————
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READING =~ . : . SCIENCE T .
n-uum.a.nmﬂmtm : S . . o g A=y
Definitions—- All realms of readiny can be viewed as an act of classiticationfDefinitions - screntists s.:...: psa_w environment hy c:~n_=c ecaq LY c~ .
-Language itself 1s constructed in an son_-.<n or hierarchtcal fashion, systematized order upon nature (conceptual structures). . N
-ceaders -organize letters, words, sentences into classes {graphophonic, -classification ts the grouping or seriating of objects, no:nocﬁa or ~<~=nn

semantic or syntactic) in order to identify, interpret and predict nza on the bésis of some observable qualities.
written message. -an element, which is the smallest unit of analysis within n~.~Au° class

-A concept is in essence a classification and nn.o.:c 1s concept development.| or set, 1s as versatile as an object(s), statement or ides.
-Conceptual understanding of the printed symbol s a prerequisite to reading |-as scientists become advanced in 'classification skills, what was once a

comprehension. : . . matter of consctous nn__ooa.w_o;. becomes .:nolun.n-_.u 4 part of -
: - : observation, .
- -classification depends upon nm.ﬁin- oamnw<¢n,o=. A "

PE -

Similarities - classification a.n__.nonnm the organization and reduction of the 0<uwt:n_a_:o angunt of oonh ozn acmn deal with 1n any situation that
requires thought - classification makes incoming information more meaningful. .

-classifications are arbitrary in nature - sufting the needs of the individual arlsociety at large.
-classification is a means through. which data is processed, rearainging, comparing and contrasting data in Oqanw that .n may be interpreted or no:nnuwc.__~no.
Differences - the difference between classification in qo.a.ao and science is the naterial (symbols or observed ocgnnn« or events) of which the a_onn:nm

befng classified are noavq.ana

4 m!d
vqno_nn.o:
Pefinitions - .reading is a psycholinguistic guessing game and nscm Definitions - ewoa.npoo__,au s one of the most fmpartant charactervstics.
prediction _u 2 key process *: wn-o,ao noauan:nau.oa ADQNn: wnaoqnmn no as of science.
. hypothesis testing.) : -predictions are based upon the. mn.osn_wn s possession of relevant .

-predictions forecast future n<n=nm. taking tnto .nnocan.a__ uamam:n_u known | background knowledge and accurate predictions - otherwise they are -
inforsation (prior knowledge, graphophonic; syntactic and semantic knowledge| reqarded merely as guesses. . -

of language). - Predictions are constrained by this information. . -predictions are made on the basis that scientists expect the un've
-the more .:mp-:».aaoem the background knowledge (nonvisual info.) omnoaem. operate in a reqgular manner,

the less the reader needs to focus=oe the print (visual info.). . -predictions are tentatbve in :.ncqn and are modified .nnosn_:a to aax
.vnoa‘nn.oau are defined as the questions the reader continually .m-m himself| incoming data.

while nn.n.:o - nolvwn:nan_oa 1s the receiving of those answers, o m R

m.!._-w_n.ou - predictians are considered as being a key process in both science and reading, R

-Just as readers expect the language in the text to make sense, scientists expect the universe ‘to ovnwnnn fn a requtar manner.

-both readers and sctentists check their predictions aqainst the surrounding text or the observations made tn order to ensure thelr accurdity.

- -in both disciplines predictions are tentative in nature and can be modified according to new {ncoming information. " N -
-in both disctplines the more background information the individual possesses, the mare quickly and accurately the predictions can be nade. -
-fn both_disciplines predictions are constrained to the material at hand and to the relevant prior knowledge, otherwise they .would de congyidered as o:Mwwo,.
Differences - there is a greater distinction oontona the terms prediction and hypothestzing in un,nsnn n:.: tri reading - in wn.a.zo the two terms are almost

Synonymous. o
.uana*nn.oau in science are based on information that is ._annn« a specific theory, whereas pnmn.aa of a hypothésis is the testing of a ~u=n.~“n w 5
"modification of the theory. . ) ) e LR o
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o READING v S - SCIENCE

Inferrin ’
Pefinltions - inferring is an o‘.aoq.n_oa of the author's .su_.ngp_o:u. Definitions - inferring {which is a data interpretive skill) is an act of
~Inferring goes beyond predicting as it incorporates more of the reader's | golng beyona the facts or given tnformation - thus it is & suggestion of
pecsonal background experiences, rather than just' the background info. -, wmore info. than was actually observed. .
relevant to the passage. -observations must support the inferences made.
-Backward Looking Inferences - reading conpects nuv_,n.n statements in order |-there must be a distinction made between inferences and .a~=._
. to enrich the textual meaning (drawing implications beyond the nnnny -also | observations.
: referred to as Pragmatic Inference. _ |-language used to construct the .:<nwn=nn must reflect ‘na ::nown..:nk
" -Forward Looking Inferences - interpretations -na using backward looking -inferring was reqarded in terms of classification - inferring whether or
inferences in order to predict future events within the v-uu.oo. . | not an object has n:n on*.a.:a properties af a class of equivalent T
-rac_n._ Inference -_oo‘n.__u ‘proven - {f A=B, B=C A=C. objects. g

Similarities oo :

-in both reading and science ‘an inference. -m regarded as mo_:o beyond the o-n-.n_~ u-~uaa=nu or the observed data.
-in both disciplines it is acknowledged that predictions are made based upon the existing inference.

-in both cases inferences must be supported by direct/indirect observations or the author's statements - otherwise 'faulty’ \owao:oocu .=~ns~:nnm occur.
‘=the language that reflects the tentativeness of the inference fs tmportant in both fields of study.

-although not referred to in reading, the relationship between inferring and classification is evident in both discip)ines.

Differencés - There appears to be no room in science for the 'implicitness' that there 1is in reading.

=Tn sclence there are no terms such as 'forward’', ‘backward' and ‘pragmatic’ inferences as there is are in an-u.ao.

Attending s M Observin
-determines both the type and .acc:n of external. un.-c__ n:n reader sonu_<nn -most
receives through his various sensory channels,
. -first step a reader takes is to decode the graphic data. v :
-perceptual procest in reading involves critical observation Anolunn:nzm.o:
15 8 natura) extension of the perceptual process).
-‘Sottom-up’ - reader attends to each and every graphophonic ann.._ - supported by accurate observations,

-‘Top-down' - reader attends to only the most appropriate details. -patterns of events are looked for q.n:nn than making noan.:c._ single
~reader -adopts his -nnoaa.au vo=.<.oq according to his purpose for reading. ‘observations.

.~ uttlization of all five senses ~ leads to the posing of .ques $.
asfc scientific skill essential for the development of al!

scientific processes, preliminary step in conceptualization of info. -
-expressed fn. qualitative or quantitative form.

-scientists must distinguish between observations and inferences.

-inferences, predtctions, classiftcations, noan_ca.o:u onn. .__ must be

erevscmecccnanclocisnsccccnrcccane

m.l‘_-q.n*-u - both .nnnan.ao and ocanw<-n‘o: are basic processes in noannvnes__-n.o: of the written word or un.oaa.s_n information.
“Both attending and observation receive external stimuli through the various sensory channels

“there s a.subjectivity involved in both observation #nd. attending.
Differences - Observatfon in un_nano refers to use of all (ive mn:nam whereas attending in ao.n.ao :onl-__< ao«uﬂu po only auditory and visual sensory
3 channels.

[

. . . ‘ .

e .
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READING o . ) _ . SCIENCE
Measuring _ o . -treating data mathematically - computing, using statistics etc.
~ ~~Tno specitically related process) ) o -1dentifying and sequencing/ordering of lengths. .
& -language is a'logical ordering of units (letters, words). . -ascertaining speed, force, temperature, length, area, volume, weighty etc.

P LT

“Simflarities - Measuring and language both 1nvolve a logical ordering of units, either numbers or symbols,

’ =there Ts Tinearity to both measurement and language. : ) . ) .
- Differences - mathematical computations. such as numerical equations are not used by the reader. : .

Communtcating - ' . : ] -communication s fundamental to sll human activity,
aajor components of communcation are:l) reading, 2) writing, 3) :mn\a...:n. -many different ways of communicating info in science (ie) graphs, charts,
© 4) speaking, 5) viewthg - reading fs an integra) part of the communiZation - maps, mathematical equations, formal and informal reports, indiv./group

‘process.. . . reports. . :
) -nolc:.n.:ea\_\.nnwwﬁn cannot be separated from thinking, and therefore -clear, concise and comprehendable communication 1s essentiql (for other
cannot be separ from thinking. ) scientists and/or the pudblic). .. :
-comprehensional processes are in essence the transiating of language into: -observations must be wnnosno»n fn a brief succinct manner, with specific
thought , ST . .. ) . vocadbulary. ’ - : .
-Yanguage -:/ota one to make sense out of their world., . J-screntific concepts require rich enough language to express them (and

, . . . ) . , In.turn well articulated 1deas facilitate concept development). .
T . : ~cohmunication {s considered an ‘over-arching' process required in the
. : S performance of ‘-Z science processes.

Similarities - n.al__:.naﬁg. is fundamental to all human ,-3..13 and to Le intellectual .S_inf . ) .
-not only scientists and readers but all humans depend upon the 5 components of communication to make sense out 3f their worlds..
Differences - It s unlfkely for the reader, |ike that of a sclentist, to communicate information in the form of graphs, maps and mathematical formulas.

.
-

~and onc.-:o:u .
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. & READING - ] . ) o SCIENCE .
Controlling Variables ) o - ¢ R -varfables within an fnvestigation are defined as factors or properties
[no-specifically retated process) . which {nfluence tite Gbject, situation or event under study.

o0 : -varfables are subject to continual change. P
e ’ ) - . ) . © J-vartables need.to be fdentified early in the investigation for 1t aids the
R T N AT S A . s deciston s to.what type of data should be collected. ‘-
- _— . . Lot s =a1] variibles which influence an investigation must be either tested or

e o ‘- o T . <o . controlled, - ) . :

. C R -independent variables are altered, while the others remain constant tn
. : » - - . order.to obsenve possible changes. Those variables that change are the
. : e Yaouo:anan variables. )

/Similarities - In order for predictions to-be made, both scientists and readers must have control over the numercus variables that.they must contend with
..,ntsaaa an experiment or the reading of a passage - (graphophonic, syntactic or semantic variables). - . .
Differences - the fsolation of vartables is more of an extemporaneous sctivity in reading. . c . -

”;n:ﬁ.un‘njn.un may be more consciously aware of the controlling of variables. )

) T . ) ’ ﬁrn.p- interpretation enables a scintist to vw.}o meaning to his observations
ed process) . - T in the farm of inferences, generalizations or explanatians.

‘lnterpreting Data

. ) ; s . -distinctions should be made between observed facts and interpretation of
’ o A : those facts.

SRR . . v " |-observed data is put into trends/patterns so that generalizations can be

- S . ' sade. a. o
. ) o e -data Is more easily interpreted when it is depicted in graphic or equation
: ’ ) o : : ‘ form. : ’ ’ ’
: : - C -each individual's past history will ¢nfluence their interpretation of the
data, : . :

B T ceceemcanacccaas

w.-‘_.q.n_oo -con:an.oan.anaoamﬂooaoau=onn.na continually interpret the observed or lingyistic data fn order to bring meaning to it.
“each Indlvidual's past history will reflect how they will interpret a situation. .

v Differences - normally scientists interpret observed data, ‘graphs, -charts, and readers.interpret _.sozdum‘n and semantic data. ’
s . .

"
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READING : : . . . SCIENCE
Generalizin ~isolated data remains useless until 1t 1s fitted .:ao some sort of
-product of a cn:oa-_*uun*o: 1s a universal rather than a specific statement | generalization.
simed at the majority or the whole. -on:nqs_.-~.o=a are descriptions of the relationships on-uaoa oavnsno:— ad
iprocess of generalizing involves the nolo‘a_ao and/or extending of once ‘tndependent variables.
separate pieces of informatfon (letters, words, noanoenuv in order to. . |-9eneralizations afd in assessing <-_.n_—u of inftial osnn,aa_oam and
ascertain a relationship of commonalities, hypotheses.
. ~generaliiations can be s transference of {nformation from.one o:<.wo:sn=n toj-the a.:n.:uw x.»=,= an .:<n«n.o.n.o: may be cn:ns.—-no to a new ,
another, environmen .
onann-_‘n-n.oaa ny be an:n.~.<o _-xu -oau_u or concepts no:unuan_u in the :
voa‘n.os of being nn<.unn. omitted or extended upon, : . )

m.l._-q.n.nu - 1n both a.n_nu of uncau - the isolated data »oaunw<oa data or aa.uzoc:oa_n cues,_letter .qa.rannoaam. word meanings) 1s useless until it is
.:nosvon-nmm into some type of onsnw-_.u.n_oa. . - . .

-genetalizations sre referred n“ in both fields as »mv~Mrw\« laws or models of a concept which can revised and/or extended upon.

=_~<as~=nnn - 1t appears th 1y the lsnaw.-_ vna:asaoaqu_.~no a.«‘nsu in science and an.n.:o. .

Hypothesizing -suvonyo».~.=e Is the osooom_:a of vamm.u_o but ~o=n.n.<a explanations

-often hypot :ou,a.*oun.aa is used synonymously with vqonmw~ . based on one or more observations.

-hypothesis testing tnvolves the reader continually asking hillself questions,|-hypotheses and predictions are closely 1o_~nno but a hypothests must
therefore setting :v his own n;vnnn.n.o=¢ .u to- what a.aw cur in the » | direct an observation or tnvestigation in & manner than can be proved or
passage. disapproved, whereas a_prediction does not have to direct an investigation

-distinction con:an: a«von:n“.m naan.:o .:n vsoq.nn_oa is that uanqinn‘oau ( hypoth. are selecting devices).
are based on something already part of our theory of the world, whereas . -hypotheses are-guesses ‘sbout the relationships between variables,
hypothesis testing 1s a tentative mogification of that theory. . J=if a hypothesis 43 clearly stated most ot the planning for datas collection
e : e . is already done,

i : ) o ’ -hypotheses are considered as uc._o_au blocks for theory no:uns:nﬁ.oa or a
- St . 2.33 may be a fairly well 33233 :kvo;n:?

'y . : : : R :

u.b._.n_n_n- - in both n.un‘v_.soanruuo eses are tentative statements of a theory. R ' . . <

lqw sclence, experiments are performed to test the hypothesis(es), and in qo-a.ac the reader continually tests :,u s«von:nuﬁm oa a:n no:nn:n tn order to
keep the meaning fluent within the proper context of the passage. -

-in dboth. disciplines hypatheses are -un_onn‘:a nn<.nnu which set n:« mn-cw for n.n~ no__unn.o: or to direct the qn.aoqu .nnnan.o: to. the :vnol.:o
printed message.

Differences - in science there is a definite distinction hetween hypothesizing and vwnn,nn.:o. whereas in reading they are often noaa,nnqon uuaoawaoca.
-Tn an*oana a hypothesis is concisely stated, whereas in wu.n_aa ft is more of an unconscious action which is s-wu_k ‘-na.__~nn or recocded.
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SCIENCE

, -mn.a:::a:oa.n_m_:.‘o:n c:.«ﬁ\n.-_a.a::_o..;noso:n: qouaomn:n.n&
. N which depict characteristics which cannot be explicitly observed.
: : -attempts to be an exact copy of a physical structure - enabling scientists
to think im concrete terms. . .
-{t s important that the mode) fits the data as opposed to forcing the data
to fit the model. : ’

g sm& !ouu.oa may be somewhat like & model as it is a graphic representation of the author's ideas.
tizations Oa..;m author’ 5 -1deas may factlitate in concrete terms, the reader’'s comprehension of the text.

: ,uw&‘:own:nna - ao-noz do :o~ .-.S v:nm_n._ coples of an hypothests or. n:nowo:n: structure as a nﬁ&:ﬁon a) when he tries to visualize an ided in

concrete terms.

X L < = .
P - Designing Experiments - T -t is the 3::...3: of all of the .::.Zn { in. order to test the
L. sreading. researchers -:no thit individuals learn u« ?.n.:.-.; nuvnl.’o:::a hypothesis. - } .
. mith the surrounding environment. -it is the planning of an .=<3:o-28 in order to obtain a solution, a
% -rpaders hypothesize the meaning of words they !non in the: ul:n and test conclusion or to ascertain an unknown law. -
‘ that thefr hypotheses.make sense in the context of the passage. <conclusions can be extended to a-general population if the .variables
. . --experiments are performed in order to solve E.oc_n._.a = in reading the within the experiment are well controlled.
-2 [« ° probles to be solved often-occurs within thestory's plot, the lead up to -no one correct ‘sclentific method® ‘- numeroys methods for solving
- the climax .:n to the 2:._ solution to 9-*3:3 or problem. different problems at different times {often trisl & error situatfons).
R . ~experimenting s an open-ended affair - science is always an unfinished
Lo . . - : business. o

- Simtlarities - experimenting is a natural learning method. regardless of the subject area. - .

7 <both sclentists and readers are continually experimenting with the observed or linguistic data in order to test their hypotheses.
-some resesrchers have applied the scientific method to reading. ’ )
Differences - in sctence an experiment is a systesmatic and controlled u..ononcw in comparison no the more extemporaneous manner & reader n-vnl_..a..nu with
ﬂ vlsn. Readers do not as strictly nn: with the relationship between variables as scientists !:n do within thelr investigations.
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‘READING

- : SCIENCE

Analyzin

-analysis ts the discrimination, organization and .ompa.na.oa from the visual
fnformation supplied by the print,

-4t Is the act of separating information for the purpose of .unaan-.a_aa both
the component parts and their relation to One another.

“-analysis and u«:a:uu.n -sn u-‘n to be the n:o major elements :_n:_: no:nnun.

a~<n_ovn~:n.
-'Unit’ of Analysis’ @ ~n-n~q selects to use A aonﬁoas:u or ‘Top-Down'
Theory) onuaann upon his purpose for nn.n.:a.

m.l..-s.n~u - in both’ a.un.v_.:on analysis appears no be nso breaking down or dissecting of oeun1<nn or-linguistic data *ow the purpose of -uansno_:,:a

thelr components parts and relating to each other.

Differences - in science the word analysis appears to be an umbrella term for all data. vﬂonnum.aa wr___w such .as classification, ana_.n.o:. and oauua.sc. wt

-analysis is inherent in 'data vnbnmwm_:o..

-through analysis one separates/dissects the data int
parts (breaking down the components -nnoan.:a to

relationships).

-scientists categorize, graph, chart -:a use :cnna_n-_ no|0en.n_o:m in

order to factlitate analysis.

¢

whereas in reading it is a unique vqonnmu separate from classification and noq‘.p.cz.

-in science there are no specific ‘units of a

lysis' as ano.nnon in the .GOnno: up'/'top down' n:noﬁ.nm in .reading.

r. various

its constituent

Associating

-assoclating Is the _.ar.:a. ho*a.:o or no;a.a_aa of oa:.<-.a=n ,:«oa;un.o:
in order to:ascertain a newly observed relationship.

-readers need to know sound/symbol and xoﬂnxiaoa_aa associations in owomq to
compfehend the text.

-there are four types on assoclations a.»ﬂ:amon in reading: m.o:. ~mm,o=mq.

Similarities - The uus-‘.on.an Learning «:aoau stems from associationism,

~Tn sclence associations of observed data help to ascertain relationships between the sasses of dats and/or varfables that exist :.«:.: an n.vns_anan.

ascertain a ﬂodsﬁ.o:w:.v Aa g. An .:n_<,n:._ s 1Q in 1n_~n.o: to 7.w

- academic performance may be tested).

relationship between variadbles.

In reading, readers require the understanding of. sound/symbol and word/meaning associations.
-in all fields of study association is the combining of Information in order to see an equivalent relationship.

Differences - In sctence, the process of association is’ used to determine the reldtionships between :.a.-u_nm «:aoca: statitical lnn:oam x:.n: do =on

wﬂ_..j.._lﬂ:::a. - .

-many statistical procedures are used in no«ouqn: fn ownoﬂ no onnnw!.an t

W
&

2
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x . i i |

Synthesizin @ -the coslescing of information in*order to view the overall nwn:o or effect

-synthesis s regarded as a majW¥F focus, a central theme, a s..: idea, a that s occurring.
generalized summary or & structure of qn_ga,o=m.

-both analysis and classification dissect {nformation {nto its constituent
parts whereas synthesis summarizes various classes of information and :
reconstructs 1t in a manner that was previously nonexistent, - . ' ‘ -

-synthesis is the inventing of a structure - which is the relating of ’ L .
rational discoveries (classes). Thus relating :a:_« made classes until - ) )
s structure concept s attained. . & o ’ :

-A ao.aos vnwaowsm a an:no:no. cross sentence and passage level u«:n:nw‘m.

m_l,.-n.noa - {n both disciplines the act of combining the analyzed information is a uuzn:nm‘m. Both- the reader and the scientist are looking at the
aTready classified information tn order to see a trend, theme or prevailent cycle. : : .

Differences - synthesis fs not.a specifically stated process in science as it is in reading. .

-a:oso are no terms ucn: as sentence, cross sentence a:n passage _n<n~m synthesis in science as there is in su-n‘so. . .




RE Classificatigﬁ - Similarities ;i o LT e

‘Relationship Between Processes in Reading and Science

. )

The process of class1fication 1nvo]ves the reduct1on of experience

into a more manageable form, whethe¢ it be masses of sc1ent1f1c data or

,masses of symbols w1th1n the text. “The reader 1s as dependent upon

c]a,s1fy1ng the symbolic data as the scientist is dependent upon us1ng

1.

classification in order to organtze and.reduc% the-overwhe]ming amount_~

of incoming data. Class1f1cat1on makes 1nformat1on ‘more meaningful

’whether it 1s information a reader rece1ves from the text or lnformation

’

a sc1ent1st rgce1ves from a series of observat1ons.
N

Just as a sc1ent1st ]earns to 1mprove h1s c]ass1f1catory skills so' L

e

"~ that. he can.merely observe what he once ‘had to take t1me to class1fy. a

reader may also cla551fy every -detail when first 1earn1ng to read Eor‘

example,. a young reader learn1ng to decode the pr1nt may classvfy "a" as‘;.\

belonging to a group of letters - a group known as vowels ‘and as a group"

known as small as'opposed to capital letters.; As a reader matures all

of these conscious deliberations can, like that of a«scientist; be
merely.obserVEd.gl |

<z>,With;respect t0'comprehension;‘a mature reader can more quickly
d1scr1m1nate the "maan idea" of a paragraph or passa e from the” relatiue

supporting deta1ls as he can class1fy words or thoughts into categories:

thereby generallz1ng mean1ngs that include ‘or exclude common

‘characteristics. Ser1at1on, whlch is the ordering of obJects or events,'

" can also be c]osely related to the sequencing of story events- known as

v
. o
L

story grammars.
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Differences g PR N ".‘ ;

The maJor difference between claSSifications in reading and 1n

’ science concerns the material of which the elements being ClaSSlfled are

Q

° comprised._ ln reading the elements _may consist of letters, words,

~‘“sentences and passages whereas in science. elements may tonSist of

v'observed obJects, events or 1deas.’ Within reading the process of

~
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classification is 1mplic1t, whereas in sc1ence it is usually an expl1c1t

act. .

Summary

the organization and simplification of information during any activ1ty

f.reading. Readers expect the language in the text to make sense and - Q,

which requires an 1nd1v1dual to process data. Classification operates

in.a very similar manne in both reading and science.

f?. ~ Prediction .ngt T . ’ oo

CS -
-Similarities

~.

Prediction is considered a key process in both science and

i sciehtists expect the universe to operate in a regular ma/per.' They

. both establish their predictions on the basis of ordered data. A reader

continually checks his predictions.against that of the printed message

in order to keep the meaning he has attained congruent with that of the

surrounding text. In the same seqae the scientist must continually .

check. the accuracy of his predictions against hlS observafions in. order

| to ensure that his thinking is consistent with the data. In both casesﬁ

the reader and the scientist ‘forecast what the future observation will

be.

. Classification is an.intellectual operation which is'fundamental in
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Y

g{ In both- disc1p11nes the reader and sc1entist are constrained by mhe;

~ materiai at hand for, predictions not based on observations or the

authors statements are referred to as guesses. Nith respect to both

e

reading and science, predictions are tentative in nature and in light of -

- new information predictions -are either accepted, reJeéted or modified
: <9

“

~If the sc1entist or the reader finds that the predictfons made were
faulty or unacceptab]e they. would have to. go back and‘ead the |
passage or reexamine the existing data in order to he]p validate the
investlgation or author S statements.l .

Within the reading act the more nonv1sua1 information or prior
knowiedge the reader has w1thin his reach the more quickly the
predictions can be made. In science predictions are aiso more ‘ “Qﬁﬁ
aCCurately and quickiy made when the sc1entist possesses a sufficient
-amount of.relevant knowledge concerning the event or situation.

Differences

Thereiappears to be much'more of a distinction made between

prediction~and-hypothesis making in science than there is in reading."“

In reading the two terms of predicting and hypotheSis testing are

-

id

frequentiy Vieued as being synonymous. Predictions in science are based

-

_on information aiready part of our theory of the world, whereas the '

' testing of an hypothesiS'is the testing of a tentative modification of

the theory. Prediction in reading, like that of hypothesis making in
science, is the asking of questions that set the search for the answers .
(comprehension in reading and solutions/conclusionsvin science) in.

motion.
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~whereas in readinég hypothesis testing is often considered the same .as .
B : : ! S .
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‘!Efff Pred1ct1oup in read1ng do. not requ1re prec1se measurements, for'

example the product1on of graphs, as they do in science. A =
ST Co » . N
Summ ary : o S e : oo
" , . U - o
It appears that- the actual -act of pred1ct1ng, whether it be

predrctions made concerning the results of a sc1ent1f1c 1nvest1gat1on or

. the upcom1ng events ‘in a story are processes wh1ch are very similar. In .

-each d1sc1pl1ne a pred1ct10n 1s dependent upon a<§1tuat1on that conta1ns

a,certaln amount of regular1ty and an 1ndlw1dual who posseses a

Y

“sufficient 3mognt.of~relevant backgroynd knowledge. A prediction in

" science, howaver, is a very separate process from that of hypothesizing,

.\\

¥
A

prediction.

S 3. Inferrﬁn

"Slmilarities

In both sc1ence and readlng an 1nference is def1ned as ’going

'beyond the given 1nformat1on. In s¢cience an inference -goes beyond tLat

wh1ch was actually observed and in reading a reader goes beyond the text

;y1th1n,what is termed as a »backward look1ng 1nference 1n'drder to
1nterpret the meaning. The author S expl1c1t statements 1n read1ng may
be compared to the observed data in sc1ence. Althouﬂ\ff’e term

ﬁ{i sE1ence 1ts

H g
defin1tion, which. states that pred1ctlons are made b;;ed upon the

.

'forw}rd-look1ng 1nference in read1ng 1s not employed

ex st1ng inferences (Funk.et al. 1979), is acHhowld jed in both fields. n

. ,’I,b\» ?
Inf rences in both sc1ence and reagin

ust supported by either .

L

pr indirect observat1ons or by thévhuth ‘s statements. Faulty -

dlrect
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.'. . . - ) N l’ ’ o~ : . ‘< ’ o "
inferences 1n science often'occur when the sc1entlst has made careless

or erroneous observat1ons. . In read1ng, fau]ty 1nferences are those

that do not. pertaln to the author's expllcwt statements or what the

author expected the reader shodld ﬁmb]icit]y understand In either case

Y

a fau]ty 1nference L111 1nterfere w1th the problem's solution or.
canprehens1on of the text; thus in both f1elds of study, v1g11ance must
be exerc1sed for no more should be 1nferred than can be Just1f1ed

In both science and read1ng an inference 1s frequent]y an 1mp11c1t
act, carr1ed out w1thout the observer be1ng .conscious of- the action

itself. In both flelds the 1nferences may not be made from specific o

'exp11c1t statements or direct observat1ons as in the case of

ﬁred1ct1ons.

In both read1ng and science severa] 1nferences can be,made, from a

's1ngle set’ of observat1ons or from only one of the autho S statements.

The lariguage that reflects the tentat1veness of the 1nference is

important in both_sc1ence and read1ng. In both d1sc1p11nes the log1ca]

_1nference which -relates to the trans1t1ve property A=B B= C - A=C was

earlier referred to. Although researchers have not examined the

. relationship between inf

‘ example that the main character 1n the stor

_done in science, a reader would al

ing and class1f1cat1on in read1ng as has been

ed to make an 1nference. for

ich is a duck, belongs

to the c]ass of. BIrds rather than the class of Fish,
D1fferences ‘ ' j .

In science- there is-a great dvst1nct10n made between an obsexvation

_ and the lnferences made regard1ng the observat1on. In~read1ng, howeéver,
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the.djsfinction.between thé'observed word and the inferences made about
"-fhe word need not neéés§ar11y be speciffeél’ The printed word “"House"

| for exampievmay'be ihfer;ed by the rééder as being "home", which is an R
;cceptable tranéla;ioh as within the story there is no loss of
comprehens1on. _ | ‘ LY, ‘

Although ]og1ca1 1nferences appear in both read1ng and sc1ence;
there are no terms in sc1ence such as forward and backward inferences
and no'strategies_useq in order tb ar?ivg at a prégmafic,inference.

ngmarz

.Although some of thé terminology is différeﬁt between the two =
- disciplines {t'appears that there is é»greét7deél of‘simi]arit} between
‘the protess of inferriﬁg‘in sciénce_aﬁd the prodess'of inferring in
reading tlﬁ both casés the indivfﬁua] goes ‘beyond' the given
1nformat1on by u8111z1ng fheir personal background know]edge in order to
make richer interpretat1ons. In both cases it appears as though

’

inferring is an ifplicit act carr1ed out in an unconscious manner.

4, Attending and 0bservat1on o ' ?

Sim11arit1es

“...As the child looks, listens, sees, smells, ‘tastes, he becomes
an active participant rather than a passive observer. Ffrom his =~
. experiences, he evolves a frame which w11l influence the way he
expresses himself"
(Cannon & Ladd, 1974) /

Although observing is not considered a reading process it is a

fundamental ‘act which greatly faciliates the reader's abi]ify to
communicate, not oniy with the written passage, but as an auth6r himsel)f

with his own audience, - . | L
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Lo Observatlon is considered to be the most bas1c Skl]l in SCIence,.,

r

. N and the initial step taken within an 1nvest1gat1on._ S1m1]ar1y,

attending’ 1n reading 1s consfdered as the first step a reader takes 1n :

.

',.._ ~‘order to decode the graph1c 1nformat1on. Both observat1on and attendfng '

. 3 are recept1ve modes of acqu1r1ng data and both may lead to the pos1ng of
//“5 quest1ons that need to be answered ,1 ‘ ! i i %:;: - ,
K\'ffj' o 0bservat1on and attend1ng are both def1ned as processes‘1n wh1ch

_ external stimuli are rece1ved throughbthe various sensory channe]s.;ﬂlth

o - is as 1mportant for the, beg1nn1ng scientist or the sc1entist invo]ved in

a totally new area of research, as it 1s for the beg1nn1ng reader or the

mature reader 1nvolved in read1ng new and. d1ff1cult mater1a1, to have a

e
‘r

critical eye that is: capab]e of d1scr1m1nat1ng between the flner v1sua1

s ) N S,
O]

details: ,
: 4

In the same manner that scientistS'learn to look fon patterns .

"rather than mak1ng continual s1ngle observatlons, a mature reader does'w%
1 v H )
not have to attend to each and every graphophon1c wsyntact1c or. 5eman€1c

cue because larger more mean1ngful patterns or chunks of lnformat1ﬁn are

e L , o o
focused upon._ : T S S DR : K
: S ) .

Observation and attend1ng, however, should not always be. v1ewed 1n

‘such a mechan1st1c manner. Sc1ent1sts and readers are human, br1nging

’

*
with them their own h1stor1es thus colour1ng their observat1ons. o

Therefore, w1th1n a sc1ent1f1c 1nvest1gat1on whéhndata i$ belng observed .
or when a reader is attend1ng to the deta1ls of the pr1nt an element of

'subJect1v1ty is inevitably 1nvolved : T R
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ferences

-~

Observation in sc1ence 1nvo]ves tpe,USe of all five senses, whereas
attend1ng predom1nant1y makes use-p? onPy’tae aud1tory and visual

Yo rx“ﬁ @*'

;sensory channe]s. . : e R .
In‘most cases:the:validfty of avscientific.investigation is:
depeneert \pon'how eriffeally-the data has'beeh observed._ Each4detai1
- must be acceunted for. PerﬁapS'today fhfs concept is the opposite in
"readfng. As aforementioned, atmature‘reaqer coetinually predicte the‘\\\“**x _
upcoming information within the text. 'A'reader'who 55 comprehending the
story may not need to cr1t1cally attend to every deta11 w1th1n the 4
print. Thus for example, the reader may attend to the letter “h" in the
"word "house" bu; read€ the word "home" 1nstead. No meaning.1s lost even
though the lack of_attention~has caused.the reader to-hisread a word. Y
" Summary - | P g

1 There are obv1ous differences between observing and attend1ng that
have been d1scussed but there also appears to be a fair number of
similarities which ex1st_be£ween these processes in the sc1entqf1c and
reading domains. .1 | o |

TJS. Measurement
.S1m11arities -
Théfe iﬁ_inqeed a aimilarity between the'proceSs-oﬁ measurement in
'science ard the mathematiéal nature of our language. Mathemat1cs, which
is the¥8c1ence of numbers, is a purely logical act1v1ty. Mathematics is
the qas1s of science and, accord1ngly, w1thout mathematlcs there would

bb no science.
a.

5

N
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iirL1near thought is cons1dered to be the s1mp1est form of

mathematlcs. It is the f1rst degree 1n ~any number of variab]es and
invo]ves oniy a‘51ngle d1mension. Linear1ty is the bas1s and thus a
stepp1ng stone to the-more~comp]ex realm of mathemat1cs referred to as
_ the higher order. o . ' : B ?i':'eA' e N

Measurement and 1anguage can be re]ated from the p01nt of v1ew that
measurement is a 1og1ca1 order1ng oflun1ts (numbers) and that language
is a]so a logical order1ng af un1ts (letters, words) -There is a linedr
strUCture to the printed sentence and 1t may be relited to-a simple -
l1near measurement in mathematlcs. As soon as ; descr1pt1ve phrase,
adverD.al phrase or subJunctlve is 1nserted w1th1n the(sentence, the
l1near1ty of the thought is altered therefore making the sentence more
' complex,:or.jn mathematical terms the thought or sentence:iS»transformeq
tnto a highervorder. For example, thinking and language’are very
c]ose1y related. In many respécts our thinking is influenced by our
language. A thought which may‘be easily expressed_ih one language may
be difficult to impossible to expressfin the 1anguage'of.another
cuTture. s

Differences
. A reader does not make use ‘of cal1brated 1nstruments, does not
measure the change of an obJect over time or calculate numerical
equations when he is confronted with the print. Accordingly, within the

field of reading,*measurement has not been included as’a'comprehensLon .

process.
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. Summary

It may be said that there is some similiarity between the process E
of measurement . in scﬁénce,énd in reading. The"ﬁrocess of measurement
has not been included within tﬁe field of reading because mathematicall
equations and the use,'for‘examb]e, of ﬁalibrated instruments are not

utilized the reader to make sense of the written worq. Linearity which

:

is the basis of meaSgrement, also appears to be a basis of language. In

both cases there is a Togical ordering of units.

6. Communiﬁating
- Similarities

,Cbhmﬁnicatibﬁ‘is a broceSs which’fs’fundamenth to all human
- activity and thus is equally important to thé scientist and the reader.
Not onTy?E;; scientist and fhe readér”but‘;ll jndjviduals depend upon
the fiVéftompohents of coﬁﬁunicatfdn.(listening; speaking, neading,
“writing and viewing) ﬁo\make sense ouf of their worlds.

Differences ' o

It is not as 1ikely.for the author to communicate informatioﬁ in 
the form of graphs, charts. maps;and mathematical equatidns.as a .
scientist would hoyever, picture§ are often used in stories to aid the
communication of ideas. | |

Summary 3 |

It’may be"considéred that commﬁnication islan 'overahcﬁingf prpce5§

required in the performance and exthange of all. thinking activities.
. . - e, .
% 3

7. Controlling Variables o

Similari;ies

In order for both the scientist and the reader to make predictions
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@ ‘they must have control over/;hé numerous var1ables that must be
, contended w1th dur1ng an 1nvest1gatlon or the read1ng of a passage. lh '
science the researcher must 1n1t1ally identify the variables which will
v1nfluence the f1nd1ngs in the study. In a similar manner.the reader “_
must continually be aware of not only the'graphophonic but the semantic:
var1ables which w1ll 1nfluence both the pronunc1at1on and mean1ngs of
words in a sentence. The critical reader 1s constantly 1solat1ng the

-author' s numerous statements in order to ascertain whether or not they

Just1f1ably fn{;uence the passages outcome or conclus1on.

) Difference

Although the controll1ng of Var1ables is not 1ncluded as a readlng
comprehens1on process, the’ controll1ng of numerous graphophonlc or |
semantic variables is often extemporaneously achIeyed. Scientists are
more consciously aware of the act of identifying variables as when
controlling varfables,lscientists physically~recorq variations in the

dependent measures.

Summarz

Although the prpcess of controlling variables is a Very important

part of a sc1ent1f1c 1nvest1gat10n it 1s also a process which is used

not only by readers, but all perspons when solv1ng problems ip. the1r

daily l1ves:A Accordlngly, the writer considers that there is definitely‘
"some‘similarity between the process in science and in reading.

‘ 8. - Data Interpretation .

"Similarities

Although there is no specific process labelled as "data
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:1pterpretation" in reading, there is in,science.’ A reader is
.continually interpreting data when he translates the written language
“into thought. Both'the scientist and the reader'are bringing;neaningito
thejr personal_situation - either to the observed data or the“graphic :
symbo]sy Sedentists and.mature readers acquire the skills of quickly
sffting/through the large masses of data, selecting onfy the most |
relevan%'jnformation.qr in the Case of reading only the high potenty
words ap “chunks" of information. )
: $

Some research suggests that 1nterpretat10ns are the. select1on of
approp%iate data which support inferences, generalizat1ons and
. explan2t1ons. It should be noted however, that each 1nd1v1dua1 s past
h1story sﬁ?uld be recogn1zed or taken into cons1derat1on when data is
"being 1nterpreted. Every individual's experlences are different and
thus one scientist's interpretation gf the apprOpriate data whioh.o
support tnferenceS, explanations may‘be slightly different from;another
scientis “s intérpretation. |
f | T ,'same situation holds true in reading. No two peoplefwfll
comprehend the pr1nted message in the same way becausetno two readers
will oring the same experiences to the story.

Differences

A scient1st 1nterprets the‘pbserved data, patterns or changes in
data. graphs, charts and maps. A reader may be requ1red to 1nterpret
graphs charts or maps, but most often the 1nterpretat1ons are limited

“to the ]1nguist1c and semant1& data.
1]

)

}
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, Summarzﬂ N "1\~ | - . )

v The study of hermeneut1cs (principals of 1nterpretat10n) covers a
very broad f1eld of study—and cannot be dealt with in ful] w1thin this
study. It appears to the writer that the act of 1nterpret1ng 15 very
similar 1n both fields but that the mater1a1 being 1nterpreted generally

d1ffers between science and reading. - Both‘sc1ent1sts and readers need

‘.

~ to continually interpret their obsérved or linguistic data in ordér'to\

~

bring meaning tp it.

-9, Genera]izing

w A

Similarities

A]though genera]1z1ng was not 1nc1uded as an individual process
- 3 ,
within the Tist of SAPA process (p. 10, 11) its important ‘role within

'l

the 1nterpretqt1on‘qf data should nbt bg ignnred.‘ Scientigts put
obgerved data #nto pattefns,’trends or averagés in order that
ne]ationéhips between thé data can be more easily recognized. In
reaning, tne reader also combines isolated pieces of informatinn
(graphophonic cnes, letter anrangements or word meanings) in order tb
nake genenali{atinns (ie., small patterns) cnncerning their common
relationships. Thus the recognition of word or spelling patterns within

the print is the making of a general1zat1on.- In both f1e1ds of &fudy,

ﬁgenera11zat1ons, Tike cla551f1cat10ns, help to reduce repeated

W

information and thus the need for constant new -Tearning is d1m1nished

The "generalizing.or transferr1ng of 1nformat1on from one situation to
) 4 .

another is a fundamental learning tool for all individuals. In both

~ science and reading generalizations are referred to as tentative laws or

‘models which are_continually being revised and/or extended upon.

@

&
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Differences -
| Observed or numerical data is:generélfzed into pé;teé%S'or trends
-1n science, whereas in Eead;ng Tettérs or wordumeanings are generalized
1nto'patterns or simi?ar arrangemeﬁté."Thus'only‘the mateFja]'peing

generalized, differs within the two areas of study.
. >

Summary = . o ' . ' A S »
The writer believes that within the areas of science‘and reading
fhe process of geheralizing is vefy simi]ar; only the material being
génefaliied appears to differ. The process of generalizing or the
transferring of infdrmation ffom one ehvironmentvto}another'is'a very

important and basic learning tool required in.all thinking situations.
‘ L . A

10. . Def?ﬁing'Qberational1y~ ‘?%@?'i
"'Summafz': |

Althpugn th;re is‘no specifically relateq/Process of defining
operationa]]} in reading, as there is in science, reading skflls, such
as diﬁtionqry skills (selecting appropriate word meahings), wqrd
recognition ski]ls:(hnderstanding word meaning through the use of
context c]ues),fand learning how to define specific situations, wou{g

facilitate the scientfst's ability to create brief ;;é'conéisé
'definitioné which would accurately e*plain_ihé.Operation of an object or
event., In essence, it is consideréd byithe-writeéifhat scientists
_should,ha#e certain feading skilisw It appears thérefore thaf there fs
some relationshﬁp betyéen defining operationally in science ‘and reading.

11. Hypothesizing

CSimilarities

In reading and science'hypotheses are possible tentative statements

~

~

/
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of a theory. In sc1ence exper1ments are performed in order to test
one's hypothes1s. In read1ng, the tenn “hypothes1s testing" refers to
the reader whq,cont1nua11y testsuh1s hypothe51s or predictions of the

wr1tten ‘content in order to keep the meaning fluent within the context'

of the passage. Thus in both. fields the hypothesms is tested and

\ 1mmed1ate1y or eventual]y ver1f1ed. ,80th the sc1entist and the reader

take into account all of the relevant data before making the '

";

hypothes1s.- In both dlscip11nes ﬁypotheses may ‘be- regardinq as ’
select1ng dev1ces“ wh1ch set th£ Stage for data col]ect1on or direct
the reader S attent1on towards the upcoming printed message,

" Differences ‘_ s R 3 L ‘

In sc1ence there is a def1n1te dlst1nct1on between the mak1ng of_

hypotheses andypred1ct1ons, whereas in read1ng the two terms are

~normally cons1dered as being synonymous. In science causal

relat1onsh1ps us1ng hypothet1cs - deductive "eason1ng strategies are

used. Thus hypotheses about poss1ble re]at1ons between var1ables are

H,~ made, an 1nvest1gat1on 1s deve]oped, and observat1ons are made wh1ch

determlne whether or not the hypothESIS were valid. In read1ng,

' hypothe51s maklng is more of a continual unconsc1ous action which is

' rare]y verbalized or recorded.

| ——lsu . S | .'4I R R e
| A]though the process of hypothe51z1ng is SOmewhaﬁ similar ?h both

' flelds of study. a reader's hypotheses are not usually verbalized. and

are not only more pred1ct1ve but less formal1zed and intuitive in nature

than a sc1entif1c hypothes1s. Scientist s hypotheses involve more

%

v
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 formal objective-and exblicit statements which provide clear" L
implications for the testing of stated relat1onsh1ps between v5§1ab1es..

Gi12

<]

. Formulatt;gfnodels , e

Summarx | v

Although there is no-process in reading that relates specificé]ly_
to the proéess/of’%ormulatfng modelg in science, there does qppeér.to be
some similarity w%thfh the two fields. .

Readers do -not usually make phys1cal cop1es of a h;pothei1s or
theoretical structure as a sc1entlst does when he wants to v1sua112e an
i:} ,1dea 1n concrete terms. In a sense, the printed message acts somewhat
' [&ke a model in that it is a graphic’ representat1on of the writer's

ideas. Another cemparison which poss1bly be made is that the |
dramatization o% the aﬁthor‘s ideas may facilftafe, in more concféte
terms, thé reader'g comprehension of the text. Perhaps the prinfed word

may-be viewed as-an abstract model of thought or an abstract model of

the world. : ' ' N
12, Experimeqtihg _ .
Similarities ' oo , _ .

£
t

Experimenting is a natural.ﬁearniﬁg method regardless of the ‘
subject area in which the problem lfeé. thh scientiéts and’readergyare
continually experimenfing withkthe obsérved pr<lingQistic data iﬁ order
to test their hypotﬁesés ahd/of to find an aﬁﬁyef or solution to their
problem, - o - . |

There is no one scientxfic method which a]l sc1ent1sts follow as if.

'1t were a magical recipe. There are as many d1fferent types of



Clentlflc methods as there:are investigations. For the.purpose of
sc1ence instruction, however a spec1fied sc1entif1c method has
emerged This form of linear thinking or so called "sc1entificxmethod“
of seeing the problem, defining it, stating the hypothesis, testing, and
concluding, can be applied to reading. In Teading theQ{orm may be to

Qset a purpose, define the purpose while reading, and state the -
.hypothe51s Judge and conclude. The conclUSions to either the
experiment or story can be generalized to new situations—and thus new
problems are identified for experimentation. :

Differences
——

As already stated within the section on hypothesi21ng a scientific
experiment AS a far‘more systematic and controlled procedure than the
: : i ':‘ T T
_more extemp%raneous {»] er in which a reader goes about experimenfihg

4.'__. ~ .
with the pgwagﬁ

Readers need not deal so strictly with the
- routine of‘speci '_ e relationship between variables as sc1entists
~ often have to do within their experimeqts.
| Summary
In general experimenting is a very creative process that can be
- applied to most c1rcumstances in whiqp tﬂf act of learning is taking
place. Specifically however. a scientific experiment tends to be a more
formal and objective attempt to test a specific hypcthesis. Both
readers and scientists state or have a questiog in mind, construct
’hypotheses and in their own specific way carry out experimental
procedures, Therefore it appears as though there is some similarity

~3

between the two disciplines.

141
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14. Analyzing R
Simitarities '

d
[}

In both sc1en€b and read1ng the process of analy51s 1nvolves the
classfficat1on or group1ng'of 1nformat1on (observed or ]1ngu1st1c data)

for the purpose of estab]15h1ng relat1oqsh1ps between or among the
categorles. _ '

Differentes

Y

In science the word ana]ys1s appears to be an umbrel]a term for all S

data process1ng sk1lls such as class1f1cat1on, ser1at1on, numerwcal
,computat1onst and granh1ng, whereas in read1ng ana1y51s lS a separate h,
'process un1que from c1a551f1cat1on and ser1at10n.- In sc1ence a carefu1
vana]ysis of the data 1s ma1nta1ned in order that all of the 1mportant
deta1lsvhave‘been acc0untedhfor. In»read1ng the_cdhverse is often true -
because.ghejmatnre reader:frequently,bypasses_much ofithesdetailed‘

: 11neufstic, $yntactic or'semantic information. ”In SCfence.there ?re_np:'
| “units of ana]ysis“ as deplcted in the "bottom up" or "t'o'p-down"i

: . S N e :
‘theories Jn. readwng. T A _-, o S,

'S‘al’ . , . . . . . .
_In genera]ltermS'the process;of"analxsjsdcan‘be applfed'tq_the ;

“dissection or decomposttton of anydjntormation under study, regardless’
of the sobiect area; for:the porpose'of exaninfng 7 :omponent parts_-
'andftheir re]ationships to one another;‘ Genera;1v analysis is~regarded3
as reduc1ng the whole to its 1ntegral parts, but svrh a concept of |
reductiongsm can often overlook‘the fact that the sym of the. parts may

not equal the whole. There does 2§pear however to be some d1fferent

"2 . . y -
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4

related to sc1ence or read1ng Therefore 1t appears as though there is

S

s
!

mean1ngs attached to ‘the term ana]ys1s which are on]y spec1f1cally

4

Fv;on]y some s1m11ar1ty between ana]ys1s in sc1ence and analys1s in

'15. Association

read1ng.

Similarities . 3

™

The behav1or1st s ph1losophy of human development stemmed in part

. frdm assoc1at1on1sm wh1ch suggests thaa 1earn1ng evolved from a ser1es

\,

'Lof small add1t1ve 1ncrements whlch gradua]ly accumulated to form a.

S~

reperto1re of acts. Assoc1at1on in sc1ence may be regarded as the

BERY
Jo1n1ng of two or more components of observed data in order to see a ’

Y
b,uﬁconnect1on or relatlonsh1p Mu h of the bas1s of sc1ent1f1c research is

¥

- b

'. a1med at the d1scovery of the relat1onsh1p ‘between variables. Readers\\\,

v

relationship. S UH‘.“ s

requ1re the understand1ng of sound/symbol or word/mean1ng assoc1atlons..
The process of assoc1at1on in both disciplines as in all fields of study

»

is the comblnlng ef 1nformat1on in order to ascertajy'an equiwalent

- L - 3 - ’

Differences B J.:f“j o ~‘:,@_?'é

A]though there is no spec1f1c process in sc1ence that is labelled
assoc1at10n as there 1s 1n read1ng, it is the bas1s of the “systems
thepry . Sc1ent1sts are a1ways seek1ng re]at1onsh1ps in order to
understand "systems". Such types of assoc1at1ng as s1gn, ass?gned or
attr1but1ng are related spec1f1Ca1]y to read1ng 9nd language

Y

deve]opment. ' o Ey R _ v,4y

1 .
)

s
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The act’ of mak1ng assoc1at1ons s a fundamental bas1s of th1nk1ng

© AN ind1v1duals. whether or not they are sc1ent1sts or readers, seek

. /

relatlonsh1ps between separate p1eces of 1nformat1on 1n order to

slmpl1fy thelr learn1ng. Although thefé are no terms of attr1but1ng,

sign and ass1gned assocxatlon in sc1en e, the process 1sf1n 1tself very

. slmilar to both f1elds of study.

16. Sznthesiz1ng o
' N
*;_Slmllar1t1es ST,

j'. tfl' In both‘d}s i llnes:the'aCt of combihing thefah lyaed information
. .is:a'synthesls. s?f\;?ther\case the reader or sglentjst 15 look1ng at
the already classified grqups ‘of 1nformat1on 1n order ‘to ascertain an
overall trend- pattern;.theme or-ma1n idea. Both~analy51s and
o .
classiflcatlon 1n—read1ng,and§sc1ence dlssect a@g ‘break down 1nformat1on
‘in;o 1ts const1tuent parts, whereas synthe51s summar1zes varlous classes

- -

of fnformation and reconstructs 1t 1h almgnneﬁ that was prev1ously

"“1mpl1cit or nonex1stent »S%gw{
s B ’”‘l /’ '
Differences I S , ,
EHR ' ! v ﬁ}'l‘f ~

2 The act’ of synthes1z1ng 1s hot a spec1f1cally stated process 1n
’l:_‘,'sc1ence as 1t 1s in read1ng. l§uéh’read1ng terms as sentence, cross and
' 4

"") passage level synthesis’ zge not related to a process the scientist

v,

= employs dur1ng an 1nve§tlgat1on. P

Sumary . ’
The general act of synthes1z1ng (the putting together ‘of already ~

’ analyzed and class1f1ed 1nformat1on) appears to be a very 51m1lar



both flelds of study and in uoth d1sc1p11nes a synthe515
general pattern or arlook at the who]e . In the same manner

that a des1gner treates a new garment, or an archltect creates a new

bu11d1ng design, the process«of synthes1s fadf??tates th scientist to

1- A

create-a model that explalns some aspect of nature. "' B

3

- Chapter Sum-nry - L o s Sy

Y

This chapter focused on the 1nvestagat1on of the relat1dnsh1p SRS

between the sc1ent1f1c processes and- reading processes as dealt w1th 1n

-

chapters two and three respect1ve1y._ A chart w1th1n chapter four was»,k
R

‘,formulated which dep1cted a summary of def1n1t1ons er each of the * U

w ‘
processes in relat1rn to the sc1ence and readlng doma1ns. Subsequently,‘
a bn‘ef d1scu551on outllned the s1m11ar1ties and the d1fférences whlch

/

. were- con51dered to exist between the processes of read1ng and the

1

processes of'sc1ence. Fol1ow1ng this. dlscuss1on a b§1ef summary of the

"type of ‘qverall re]at1onsh1p conSIdered to exist betn'en the processes

1

- from each d1sc1p11ne was stated. _ . ' £



o

. » CHAPTER FIVE
. ’ K SUMMARY
Introdqct1on

;}?' Th1s study was concerned with ascerta1n1ng re]at1onsh1ps that

ex1st:between the processes employed during a scientific 1nqu1ry and the

janguage

1

’ readjng processes involved in facilitating comprehension of the written

" The fo]]ow1ng questions were examined:

What are the processes in sc1ence7

'Nhat are the processes in reading?

. Nhat is the re]at1onsh1p between the processes in sc1ence .and

-~

the processes in reading?

w1th1n this study there was a survey of the literature re]evant ‘to

the Process 0r1entat1on in both the .areas of science and read1ng In

Chapter One a d1scuss1on of the process or1entat1on in genera1 was

made.

In add1t1on, a br1ef 1ntroduct1onxof the process approach w1th'

‘spec1f1c regards to science and read1ng was included. w1th1n Chapter

3Two there was a descr1pt1on and a detailed analysis of the processes

" specified for the instruction of science in the 1983 Alberta Education .

' Elementary Science Curriculum Guide. These processes were listed as:

1. robser?ing, - . 7. controlling variaples,‘_
2. classifying/Serial Ordering, 8. interpreting data,
3,»_measurtng, | 9. defining operationaily,

4. commnicating, 0. hypothesizing, -
5. inferring, - . ' ERIE fonnu1ating.models, and
6. predicting, - ."v 12.~'designino experiments.

146

N
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Chap;er Three' focused- on theiﬂbscription and detailed analysis of

" the processes adwocated to fac111tate language comprehenSIOn espoused by

a number of process or1ented read1ng theorists. These processes were'

Tisted as:’ R l SR
1. attending, - 5. classifyfng/sequencing,'
32L ‘enaTyzﬁng, | S.v syntheSizio;,;,
3. asSOCiafing; ’ : 7. -predjccing/hypothesis testing, and
‘4.’ generalizing, . - 8. inferring.

3

Within Chapter Four‘the_processes from both disciplines were

classified into categories. Those processes of:

l." classification,

2. predicting, and . ' o SN '

3 3. inferring,

which d1rect1y correspond 1ann£me at lTeast to»both the sc1ence and

x!@u‘»

' read1ng d1sc1p11nes were 1n1t1a1]y discussed.

Second]y, the science and reqp1ng processes of:
1L 0bserv1ng/Attend1ng,

2. {Measur1ng,

3. .Communncatjng,

4, ’Coptrollinq yacieb1es;

5. Interpreting Data/Generalizing,

6. Defuq1ng 0perat1ona11y,.
- 7. Hypothesizing,

8. Formulating Mo&els,

9. Designing Experiments,
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10, Anelyzing,q

llfj;Associating,'and

12, lSynthesizing,
were discussed in terms of their.possibie relationship to each other.
| Chapter ?our containeu ahsynthesis of the.Eanvassed literature in
~order that a compar1son could be.made between the similarities and
.d1fferences that existed between the processes 15 the sc1ent1f1c and
reading content areas. N1th1n th1s chapter there was a1so an attempt to'
- delineate those- sc1ent1f1c and reading processes whach possess a‘ﬂbmmon

'functional foundat1on and those wh1éh do not.

Susmary of the Findings

Upon examiningfthe»similarities ana dﬁfferentes between the
processes emp]oyed during scientific inquiry and the processes hhich are -
said ¢o facjlftate readtng=comprehension, it.Was tound that the.range of
processes from each discipline Varied from peing very simi1ar to |
possessing onlyva fair degree of simi]artty. | o |

| C]assificat1on was 1nvolved in a very stm11ar or‘1dent1cal manner
‘in'both reading and science. It is an lntellectual operat1on which is
fundamental to organlzat1on and thus to the s1mpl1f1cat1on of any type
of information being lTearned. S _ ?
' Predict1ons made concern1ng the results of a sc1ent1f1c R . ’v\.
invest1gation, or the upcomang events in a’story, are processes.Which'-t
~are ;ery sim11ar to one anotheé Inferences madel1n reading and in

science also appear to ‘be very s1m1lar 1n nature. In both cases, 4n a-

somewhat implicit manner, the individual goes "beyond” the given
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1

K 1nformat1on by ut1l121ng the1r personal background knowledge in. order to
more r1chly make 1nterpretat1ons. ‘

Conmun1cat1ng was regarded as an "overarch1ng" proces} requ1red in
‘not only science and-readtng-but in all thlnk1ng act1v1t1es; .

Data Interpretat]on is a very s1m1lar process in both fvelds as B
well. Both sc1ent1sts and Qeaders need to cont1nually 1nterpret thEIP
observed or lInguzst1c data 1n order to brlng mean1ng to it.
General1z1ng is also very s1m1lar, only the miterial 1ng general1zed
appears to differ. The' general12at1on or: transference of information
from one environment to another is a basic learn1ng tool requwred in all
areas of 1ntellectual pursu1t. ) |

The making of associations is also a fundamental thinking process.
1All'lndividuals look for relationships between oncevseparate pieces ot
information in order that their learn1ng can be more 51mpl1f1ed
Synthes1z1ng is also a very s1m1lar process in both science and

read1ng. The mesh1ng together of already analyzed and classified

information into a general»pattern or “whole" is a useful process for
all individuals who endeavor to create a new object, concept or idea.

The e1ght processes mentloned above have. been cons1dered by* the )

writer to possess a great deal of s1m1lar1ty in both science and
read1ng. The follow1ng eight processes appear to possess only some
s1m1lar1ty in both,fleldseof study._ | .
Measurement appears to have some similarity in both sclence and

reading. Linearity which is the basis of meSaurement seems also to be a

basis of the English Language. In both cases there is a logjcal

P

o (’*\\.ee_,,f//



. Such a process when so]v1ng problems within the1r da11y 11ves. when;
‘,solv1ng problems, more conclusive PESU]LS are aih}eved when the
_variables are careful]y 1dent1f1ed and controlled. Def1n1ng.
0perat1ona11y also contains some similarity in both scignce and
readihgz\ Certaih reading ski]ls woold facilttate the seiehtist's
ab111ty to create brief and concise def1n1t1ons wh1ch wou]d accurately
explain the operation of an object or event: ..

A1though hypothesjz1ng sets the stage. for the co]]ectioh of
‘observed or linguistic dat, there is ohly some similarity'that exists
between science and reading This is betause a reader S hypotheses may
not be verbal1zed may be predﬂctlve and more extemporaneous in nature
than a_scientifie hypothesis. | =

Although formulating models is ndt’a process in-readiho;;as it is
.1n science, there is some s1m11ar1ty that ex1sts since the prwnted '
message may act somewhat like a model in that it is a graphic
representatton»of the wr1ter s ideas.

Analysis was was considered as‘the dissection of information,

. regardiess of.the subject area, for the purpose of examining‘its

hcompohent parts'and.their relationships to one another.' There 15 only
some similarity in both fields with regards to analyses'as in reading
the_units‘of’ana]ys1s is an integral aspect of this process whereas -in

science this does not occur.
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: Exper1ment1ng is a creatwe process that can be applied to most
s : X

c1rcumstances 1n g$1ch the act of 1earn1ng is taking p]ace. : @
. Exper1ment1ng possesses some s1m11ar1ty in both d1sc1p11nes since

readers and sc1entlsts state or have a question in mind, construct

S hypotheses, and in their own specific way carry
L4 . ‘

procedures. Experimentation in reading is far

t e perimental
ore ekt‘mporaneous in
nature than it is in science. = - o o L .
».2} D - A]though there are obv1ous d1ffere@§es that exlst between observ1ng
“ and attend1ng, there is some degree of s1m1lar1ty that ex1sts between
gthese processes in both science and reading. Both procésses receive
externalyst1mu11 through the various sehsory channeTs—and both are
-considered to be the’mbst'basit and initia] step taken within an
'_investigatibn or the comprehension of the printed message.
P Thus it appears that within all cases théﬁssxteen processes which
| were compargd w1th1n science and -reading manifested evidence of at Ieast
some sxm11ar1ty or_commona]]tx.

Implications for Education

This study has implications for education through:
‘1) - furthering the-teacher's,instructional understanding of the Inqudry
4 or PrOCESs Approach in the fields of read1ng and science educat1on,
2) % contr1but1ng to the body of knowledge concernlng the 1nformat1on or
‘cognitive processing capab111t1es of children in the elementary
uigrades; N

3) enhancing the classroom teacher's understanding of the fonnulat1on

of quest1bns and the subsequent cho1ce of teaching strateg1es best

P
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| 7
_example, if the teacher real1zes that "hypothesis testing” 1s an

:su1ted toythe child’'s 1nformat1on process1ng ab111t1es, for /’

1mportant reading strategy they may’ask questions which would'

facilitate the students “hypothes1s test1ng" ability, thereby, A

'
9.

1ncreas1ng thelr comprehenSIOn

4)  providing educators with a‘more’indepth understanding of the .
numerous -definitions aof each ot the indivtdual processes of science’
and the dndjvidual processes for reading;

5) providing information als.to the re]atio_ns'hips ‘between :the "
infornation processes taught in the SCience’and reading contentl,a
areas; | B

- 6) 0ut11n1ng a commonallty of terps that may be employed dyring the
instruction. of processes in both the science and read1ng programs;

‘and |

7)  providing insights concerning the writer's hypothesis that
1t formation processes are one vehicle‘by which“educators can‘nore
effectively integréte the Language Arts, nith'not'only”the
sciences, but with perhaps instructjon in all sﬁbjectjareas across

‘1e curriculum, - - ' e

lggf=cations for Further Research

T
v

The results of this study may have some s1gn1f1cance in further1ng B

the research into reading comprehensxon 1nstruct1on through:

g ¢
1) attempting to reana]yze whether or not«the processes, by the1r
. 1 g 5

varied definitional structures,’ can‘be founded upon the same

Iearn1ng cr1ter1a,



4)

‘the doma1ns of math, art and soc1al stq&;eg i

‘ 183

fac111tat1ng the development of an emp1r1ca1 testlng format wh1ch :.

cauld ana]yze whether the lntellectual foundat1on of the processes

ire def1n1t1ona1]y and funct1onally 1dent1§a], very s1m11ar or:

I
1

d1ssam11ar, [

5
-

ut1l1z1ng the proper test1ng methodo]ogy in order :that the quest1on

of transference of learning processes between reading and sc1ence

‘may be, more fully answered;

1nd1catang the feas1b1l1ty or the 1mpracttca11ty, of complete]y or .

part1a]]y 1ntegrat1ng the 1nstruct10n of read1ng and science _‘tﬂ"'

\ .

processes, v

1nd1cat1ng whether or not processes such as those def1ned 1n

read1ng and‘sc1ence exlst in other subJect areas, such as math, art

K] . . ) _J,,.w :
and &oma‘t stud1es, and -
‘,al

_ascerta1n1ng any posf%b#g re]at1onsh1ps that m1ght ex1st between

‘-

..

’ A:l” .
Th159$tudy ascertained whether there were any relat1onsh1ps that

) i

eXIStAéPbetween the sc1entrt¥c processes employed dur1ng a sc1ent1f1c

\1nqu1ry and the read1ng processes involved in fac1litat1ng comprehen510n

: the written 1anguage.

The f1nd1ngs from the study 1nd1cated that in many circumstances

the processes w1th1n both subJect areas were very similar in nature,

whereas in some cases only a small dogree of s1milar1ty or commonality

ex1sted However, there was some degree of commona]1ty that existed

between all of the‘processes in science and the processes in read1ng
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“An Inventory of Processes in Scientific Inquiry" is as follows: ‘
1. Initiation ' ' . )
-1, Identifying and formulating a prob]em
. éa; speculating about a phenomenon
' identifying variables
¢) ‘noting and making assumptions
d) delimiting®the problem-
Seeking relevant background infarmation
recalling relevant knowledge and experiences
doing literature research
consulting people
Predicting
Hypothesizing
Design for collection of data through fieid work andkgr -
experimentation
defining the 1ndependent and control variables in operational
. terms
defining the procedure and sequencing the steps
identifying needed equipment, materials and techniques
indicating safety precautions
devising the method for recording data
II. Collection of Data
6. Procedure
“(a) collecting, constructing, and setting up the apparatus or
équipment
.gbg doing field work and/or performing the experiment
1dentifyiqg the limitations of the design (as a result of
failures, blind alleys, etc.) and modifying the procedure
(often by trail-and-error).

(d) repeating the experiment .(for reproductibility,. to overcome

. limitations of initial design, etc.)

‘(e) recording data (describing, tabulating, diagramming,

_photographing, etc.) .

7. Observing and observations

- (a) obtaining qualitative data (using senses, etc.)

(b) obtaining semi-quantitative and quantitative data (measuring,
reading scales, calibrating, counting obJects, or events,
estimating, approximating, etc.)

(c) gathering specimens

§dg obtaining graphical data (charts, photographs, fiims, etc.4 -

e
taf
9

-noting unexpected or accidental occurrences (serendipity)
noting the precision and accuracy of data. S
_Judging the reliability and validity of data



I11. Processing of Data-
8. Organizing the data

Iv,
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(a) ordering to identify regularities
classifying :
comparing

oo

)

) ‘ o

- Representing the data graphically '

) drawing graphs, charts, maps, diagrams, etc.
) interpolating, extrapolating, etc.

. Treating the data mathematically

) computing {calculating)

(b) using statistics

7

{c) determining the uncertainty in the sresults

Conceptualization of Data

l1. Interpreting the data

(a) suggesting an-explanation for a set of data,

(b) deriving an inference or generalization from a set of data

-{c) assessing validity of initial assumptions,.predicvjons, and

hypotheses Dol

12, Formulating operatiqna1>definjtiqns

éa; verbal '
b) mathematical.

-*13. Expressing data in the form of a mathematical relationship

14, Incorporating the new discovery into the existing theory
- (developing*a "mental model™) o ' N

' Openendedness

15. Seeking further evidence to o
(a) increase the Tavel of confidence in the explanation or

generalization . -

(b) test the gange fof applicability of the explanation or

generalization , : ‘
Identifying new problems for investigation because of
the need to study the effect of a new.variab]e SN

o

anomalous or unexpected observations. .
incompleteness (“gaps") and inconsistencies. in the theory
Applying the discovered knowledge :

'Mérshall A. Nay & Assoc.
University -of ‘Alberta, 1965



