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2 Dr,-:Scarvia Bn Anderson is a former corppration senior vﬁce
president and international figure o educatlonal deasure-

ment and evaludtion ‘ A e
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, Df._Ann,Brde3 chairperson-of the study group, is,a‘nationally'
prominent researther whose studies focus on childrén's S
LT .~ comprehension of their own learning processes and on memory - k!
i .functions. Her work currently guides several innovative projects
7 for tra1ning special education populations.i . :
’ ~. oW
L Dr Susan Carg* is a professor at Hassachusetts Institute of
R Technologv" She has published research. stud1es on sctience
i educatiocn /and the development of sc1entific thinklng in ch%ldren
.G - : ’
’ ‘Dr. Edward DeAvila, of DeAvila, Duncan & Asoociates, has worked
. " &4s both researcher and educational consultidnt. He is inter-
fnationally known for his studies_dealing with the social/cultural
. "context jof 'learning, focusing particularlv on env1ronmental and
[ ‘. linguis ic influences on 1earning and intellectual development
Dr. Lilw Wong-Fillmore has current affifiations with bOth the’
Modern Language Lnstitute at the Ontario Institute for Studies ,
_ in Education. :(Canada) and the University of Califofnia - Berkelev.
S, Heér research’ ©on literacy, deals with iSSues language development
: in both social and instructional contexts ahd the igdiv1dual
o differences among“children Dr. Wong-Fillmojre is part1cu1arlv
rﬁ\\; interested in children's oral 1anguage skills and the transition
N to‘reading ahd writing._ ' . o . Ve
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. Guiding Assumptions

s.,

- e # .
The learning and development study group supports NIE's initiative in
rethinking the ‘role of the national Centers for educational research. Our_
support, and our/choice of . gé;sions, depends upon what we" understapd about the«
form: that the Jenters will ‘ AR :.‘
Our central assumption is that the Centers will foster excellence in"
research. They will ,condu¢t, coordinate, - ‘and disseminate state of the art
research on tractable problems of enduring scientiffe, and educational
importance. Although problems endure, progreSs in 'the fieldhhictates changes'
over time in theories and methods, To remain/institutions of excellence, the
- Centers must be responsive to such changes.- S SR :

. -~“k’.'.' \ .

“ Excellence tan be achieved and maintained only if the following
conditions are met The major initiativerfor the ‘Centers- must come from. the
sciéntific conmunity It is essential that leading. researchers in the field
"play an active and critical role in the selection process and, equally
important in the continual mon1toring of progress.,

~ To clarify oUr a§> mptions about the ro of Centers we contrast - them
with that of the laboratories. Probléms of pressing practical need must be
addressed promptly and cannot always wait upon the readiness of the scientific
community to, answer them thoroughly.. Nonetheless, policy decisions should he
"informed by ‘the best availablevscientific knowledge. .The mission of :the
laboratories is to, be respons1Vé to the urgent problems of their regions. In.-

order to perform this role effectively, they need ready access to state of the"

art educational research relevant to their cdurrent needs. Thé centers serve"
an essential function in NIE's mission by ensuring that first rate research is
- given:the. long term, stable support required for progress to be made in the
.areas of fundaméntal scientific and educational importance. Whereas the
agenda ‘for the laboratories is determineq,by ‘the needs of the day, the agenda
for the centers is determined by scientific priority,.,, :

f—'.\} .

"

Centers operate 1n a wider. gcientific context Indeed they ‘ean’ only
perform their function when the conditions.that foster\scientific creativity
obtain.*“Scientific breakthroughs are at least as likely to emerge from
individual ‘initiative as from: collaboratiye Center efforts.. One role of a
center gguld be to integrate~ the: important ideas and results wherever they are
geheratedj this is a crucial function’ because no center- could- -encompass all :

the leading researchers in. the fields we have suggested for priority missions. o

M

The Selection ‘and Organization of Missions S ' ‘ "
. SyT— : :

.

'skills areas: reading, w ziting,
- These missions are combi

We are transmitting five statements comprising eight separate missions.-
Thbse eight mission statements aée of two types. Five cover the gcademic -
nglish language, mathematics and science,’
ed into two large statements, namely literacy

(reading, writingr and English) and mathematics’ and science. The remaining:
three are more general in naturej; - they. have to .do with educational technologyo_

general learning skills, and home and community influences on: learning.
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. We in?lude mission statements for “the areas. of reading and edhcational

"technolog! although Qhese are dlready served by centers. The group considered
these areas té- be of such-priority that they wished to endorse their continued' RS
: funding. B ( - . . . ] o .'h-:i S as
R o - ) Y- P n . _q §

'Although dach of the individuall research areas is sufficiently important ~ ./ "«

~_T* .

and the research-needs extensive enough to justify separate centers, several
. have been combined here on the basis of the interrelatedness of the research
-issues and concerns., . We would expect ‘for example, that a research effort
 focused on either reading or writing would require consideration of the
English language skills prerequisite . ‘to-the development of basic literacy:
However, there was some concern that the expertise required to mount a \
reseanch effort addressing all.three areas is not likely to be found in. any
one location.. Hence, the missions were written as individual statements: “but’
can be combined or separated depending upon-the availability of funds and t
‘field's response to the compet1t1ons. ) -

i

kd

group. . We did-not rank them further because in the" process of ‘deciding”
which particular missions to submit, we%eliminated areas of research that werﬁ

 not our top priorities, those that we believed .would be covered: by other Study
Groups, .those that lent themselves to incorporation in some or all of the
other m1ss1ons, and those that could be supported by ind1VLdual grants.

)n

:éwe emhasize that these five. g&atements are the topnpriorities of this’

Areas that. were among thpse that were seriously considered but om1tted
from our priority list:because they: were not felt to be as 1mportant as the
ones we selected included art. and music, social studies, and foreign language

. . eduation. Topics that were dismissed because they fell into the domains of - '
-'other study groups were vocational education, teacher. T
1 characterist1cs/effect1veness, and discipline. Others were ellninated
-separate missions. because they crosscut all of the selected areas and lzence, ,
-could be incorporated within the. priority missions. .These included tedcher .
education,- measurement and evaluation, ledrning problems, motivation, and Q. _
attitudes 1n learning., : . : e

’ s s 3.
] ;,v >

") o A final area that was considered but- nbt ‘presented as a separate m1ss1on :
. was bilingual education, - This was not granted individual mission status.
" because of the prior decision to focus the missions on specific subject-
domains (such as math and science) and general learning and development,
rather than on the educational needs of particular groups (e g€.; learning '
disabled students, gifted students). ~Since the. educational “needs of bilingual
children crosscut all of the subject domains, issues related to this group of

.. students are treateéd in each of th@.miss1ons, and especially under the , - -
literacy area. . _» . . . R ;
'Commonalities across Missions S S L | 5 T

_ priori for the understanding of learning and development: Educational
. Techndlogy, Home-Community Influences, Learnfﬁg Processes, Literacy, and
' Mathematics-Science. There are, several considerations of a general nature
that apply to all of the mission statements. These considerations*inelude
- matters of timeliness and relevance, potential for application to current
educational problems, the nature and quality of the research, the: ‘populations
‘and settings to be considere?qﬁﬁﬁﬂwthe organizational structure of the .

g . T .
S . . . . . .
. . . o ) R

z;; panel is recommending five broad m1ssion statements with high
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efforts.‘ S W S e s ; 5
} 7 . » -,: ‘1_’._ !p‘_ - / . s
Preference should be givﬁn ﬁﬁéﬁe§Earch with a h1gh prob &l ty of '“3vﬂ "

yielding*gainsgfor scieﬁtiffg knowledge and educational pract ce. It shoul& R

‘also contribyit® to-the tainment “of national goals (e.g., sogial ant -eivie L .

concernsy, economio*apd i ustrial priorities) and recognize demographic trends SNk

and technolbg1c§} develo ments. In“any of the work proposed,Eattention should ooy
4 .

‘be given to- the mﬁligﬁtions for developing the capabilities of educational

: professionalgménd o;hers’involved in the learning .and develo nt processes,'

1.

?

. the home, business an'd industry, and the cdmmunity. »JL»

,and to potentialitjes .for. the- application of any research measurements’ . ,
developed to later practice. _ o . ot Lo :
. s S T /// Pyl 1-. X ._"1
- Research excellence must be the major criterion for judging the '
activities conductged under these missions. ‘Beyond that, the activities should ,
be planned to take advantage of the unique opportunities inherent in the types e
oﬂ organizations envisaged-wthat is, ppportunities that many short=term grants
to, individual inve@}igators do not allow. These include an ‘interdisciplinary
perSpectgve, possibilities for longitud1nal research, and the opportunity to’
address—problems, of greater complexity., Another research concern that®
pervades work wnder all of the missions is the necessity for: sound measurement
and evaluathn ; .
Rd%ognltion of thHe diverse nature of our soclety should be reflected in
.the activities planned under all the missions. Diversity can be ‘defined in
ethn1c, language, socioeconomic, age, ability and ?egional terms. . Similarly,
conisiderations. should be given to the many different settings in which .
learning and development can take place, e. g, such. out—of—school contexts ‘as |
i 4 1‘ . ". .
Finally, we address the organizatlon and sbructure of the éndeavors -
undertakennunder the five main missions. - Some might . find it. difficult to
conceptualize the,effort as occurring in.a structure other than a ter in a
single geographical-location with an- interdisciplinary staff and/full support
fécilities.“_HoWever, in this age of rapid communication ‘and tran$portation,

_suych @ facility is probably not necessary. . It may not even be desirable (in

. term§ of dealing with the diverse populations ‘and- settings described above) or

possible (in terms of assembling the necessary expertise in one permanent

. loc tion). Therefore, a.consortium modél will. probably ‘be more %ffective in

man dituations. In any case, there is a need for flexibility in appreaches
rganization and staffing. It:should be up to those proposing work under

the various mjssions to outline the structure that best fits the miss1on .

: requirements. o : . , . A

,f'.,, X Y

Sglection and Review of Centers

>

The grdup'was particularly~concerned that- steps would be taken to insune”
effective selectlon of Centers and. review of the1r work. O : , R

Selection should be guided by several criteria, including the following-
(1) Sinceé the chief ‘goal is to produce high quality research on the relevant
" issues, competition for’ Centers should-. be open to all-legitimate rese ch ‘
institutions, (2) The requésts for proposals should be written in such a way
as to promote scientific creativity, flexibility, and initiative. The. topics
‘to be investigated and, the opganizational arrangements ‘to be ‘employed  should
"not be specified in such detail that investigatqrs would be discouraged from ,




_ ’x". ' . ., : "" ) ) . C ""
_proposing fruitful research approaches and creative administrative _
arrangements (eat.‘ consortia or cooperative “arrangements betweenvtwo or more

{-Q N institutions); (3) Hinners of ‘the competition should be selécted by outside
W' ' peer reviewers. : :

!
LA

L -, . Pl
L) \I

." \ the centers have ‘been selected they should be assured of 'a reasonable __l;ﬁv
. period"a)r;me in which to make reasonable progress “toward their goals. 'This,
. however,

EWould not vitiate the need for periodic review by NIE staff and
, ! outside peer reviewers., ‘The importance to this process of the continuity as
« " ..well as the competence of'the NIE monitars cannot be overestimated. The
R reviews should fotus»primarily on the quElity of the research efforts. s

The selected Centers should not be viewed as permanent institutions, As
scientific progress is made, and national priorities.change, allowances should
'be made for the termination of some centers and the initiation of others. Lo

e @

- Balancing,Centers with Individual Research

4
. K nally, an overriding fear of the study group was that we migHt be
contri uting to the demise of individual research efforts. The erosion of
éNIE's general budget, together with the fixed status 9f the amount targeted
fOr Labo(;tories and Qenters; means that less and less support is a

strongly supporting the Center concept the group was emp c in' its)
_endorsement of a healthy budget fof individual grants mpetitions.
. 1is not protected, a state of affairs will exist swhere the only model .for '
educational research will be that of the. Centers. Not. only would this stifle -
individual initiative, it would concentrate the lion's share of resources in a
"few mega—-centers® or major Universities, and effectively disenfranchise a-
‘ vibrant and significant part of the scientiRic community.
' v o v T
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. MISSION S_TATEHENT'_FOR‘ LITERACY I L ‘

'{ ver - Lol
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, 1 ) .- . ' . ) ‘\ ’ -
TR The Na;ional Conmigsion ‘on Excellence in Ed& ation (NCEE) repor:;
)“@ . . that 13% f 17 year -olds and 20% of - adults in America are "functionally
7+ 7 .. <4illiterate" on -the "simplest tasks of .everyday reEﬁing. writing, and

;;'comprehension“. Although no group. is immune, linguistic and ethnic

.;minority students are. particularly susceptible and are thus - e
‘.-over-representAd among those who leave school without having attained .
. the level of’ basic literacy skilli required for survival in an -

increasingly competitive economiciworld. Function 1 illiteracy may run ‘
. .as high as~402 among minority youth. AR . . ._‘3 T

The NCEE strongly recommends that ﬁll high 8 ool graduates should »
be equipped to.,e"(a) comprehend," interpret, evaluate and use what they ..
read; (b) write well-organized effective papers; (c). listen effectiyely T
and discuss ideas intelligently; and (d) know our 1 terary_heritage and -
“how it enhances imagination and ethical understandingyand how it. relates
‘ to the customs, ideas, and values of today's life and culture”. In ‘.
order- to help students acquire these competencies, we need a déeper.- S
. -,understanding of the reading, writing and oral lan age skill.needed_to
= .77 -- support academic learning, together with the factor that contribute to
. 5;I"literacy failures. ; L B 3 - o ot

Fd

T o The problem demands a sustained long-termﬂeffo t on several fronts.
' - " The-research need is extensive enough to support three separate centers,
. e " or.the missions could be. combined in one or two. 1ar4e ‘center with a
s clevel of - support’ commensurate with the complexity and ‘urgency of the-
' S fproblem. The particular combinations should be. detlrmined by the .

S

;;V:’¢ S field's initiative in reaponding to the competition. "Following are , -;
e ‘ thrée separate statements on reading. writing, and English language e
Caeel e skills that cover the topics., ‘ . A o >

L . - v L T A L . .
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©©  The §ational Need S L ’ S . s
. H t . ’ . o
N _" o niversal literacy has been a major’aim of. American society for '
\\)// - morg/tharn a century, but 20X of American adults cannot read or -

understand simple texts. Businéss and military leaders complain that -
-they must spend millions of dollars on remedial reading prégrams; -for

example, the Department -of the Navy claims that one quarter of its' .
' recruits cannot read at the minimum level needed to. understand written
safety instructions. -

[

. R N . - - . . ‘
R The well ad rtised decline in standardized reading test scores
after the middleﬁgrades indicates that high-level comprehension skills
~are particularly problematic. The National C sion on Excellence in
. Education (NCEE) reports that nearly 40% of 17-ye r-o0lds. "¢annot draw
inferences from written material”; the task of comprehending, analyzing .
, and drawing conclusions from texts is beyond many of our high school..
'k" graduates. : Vo .
' \ Reflecting the decline in reading comprehension skills is. a ,
. . concomittant decline in the difficulty level of the material that ©
' ~ students are required to read A recent study by Educational Products
"Information Exchange claimed that the majority of students are 'able to.
master 802 of the content of some subject-matter texts before opening
the book; "many books do not: challenge the students to whom® they are
assigned ", . \
N L \\
" The problem is exacerbated by the’ growing need for technological
literacy. ‘The National Commission on Excellence in Education expressed
- fears of "raising a new generation of Americans that are scientifically
~‘and technologically illiterate." ' ‘School graduates who are borderline
‘ illiterates will be further handicapped in an increasingly complex
R society. Reading will be moxre important, not less, in the computer age,
’ demanding as it will high levels of natural language proficiency.'
Reading has never been more important for individual fulfillment and the R
R aocial, economic, and practical well-being of our sOciety.,_,WA :

RS

[N
-

Current Status of Research o
Research into various aspects of reading comprehension has been:
funded by NIE for several years and. with notable' success. ‘Specifically,
great strides have been made in our understanding on four main fronts:
(1) We understand a great deal more about’ how to design texts so that
~they. are readable and interesting. Tests are comprehensible if they are
‘well written; but we now understand ‘that they are well written to the
‘. extent that they follow a familiar structure, and the syntax, . B ’
\vocabulary, clarity of presentation, style and coherence reach _
acceptable levels,. ‘all of which we can measure. (2) Firmly established
‘ -18 the importance of the compatibility of reader Knowledge and text .
‘ >\q content; comprehension is clearly influended by the extent pf overlap
~ between a reader's prior knowledge and the content of: texts;
3) Varidtiona in reading tasks: greatly influence ease of dnderstanding,
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s -~ efficient readers adapt their expenditure of effort and ingenuity _

o - ©  economically in tune with texts of ﬁarying-comp;exity, such és reading :
for relaxation, reading to learn, and reading to unferstand a government |
do¢ument; (4) Considerable advances have been made in our:understanding
of reading strategies; mature readers possess a complex repertoire of =~
reading and study strategies for en?ancihg'their:undérstanding, and for
detecting -and overcoming comprehensfon failures. . : o

" We know a great-deal about how these learning activities develop and how "y
-they can be enhanced by instructiom. T ‘ T
v ' . . ) ‘ . _‘ ‘ - v’ .- . ."> ._. ", .
. Need for a Center A ’ . R ' 'y

Reading is a complex ﬁroceSS'gdd.research must concentrate on
‘linguistic, psychological,'soc;ological and educatioiial aspects. of the
topic. Although ‘significant headway has been made, we need concerted,
interdisciplinary efforts to attack the problem of achieving universal
literacy. Stable long-term instructional support would promote’ the -type
of research only possible in a center; for example, longitudinal studies
of developmental trajectives in the acquisition of reading competencies, ' -
case studies of children' learning to read under a variety of home, , -
community ‘and school support systems, studies of gifted and learning
disabled students, etc. A centralized Reading Center ‘would serve as a
national resource where researchers from many disciplines could pool .
their knowledge and contribute to the development and dissemination of
theoretical and practical advances in knowledge. ’ . ' '

-

_Pfiority ﬁesearch Topics .

N VoL .
These should include research on ‘the basic. linguistic and cognitive .»
processes involved in reading at all levels.such as : (1);decoding»r
\ fluency; (2) the ‘growth of knowledge of word meanings; (3) the relation -
- between oral and written language; (4) the development and instruction .
of reading and study strategies; (5) the development of students' own
- understanding and control of thesé& methods of'leq;ningifrom texts; (6)
the influence of enriched background. knowledge on reading comprehension;
(7) the ability to consider the writer's' point of view; and (8) the
' understanding of text genre. * R o
- _.._The relation of reading to other areas of competence needs, to be .
addressed, notably the relation of listening and reading comprehension,
‘ the relation of learning to read and leirning to write, and the ,
. 'influence of enhanced reading comprehension on other literacies such as -
the scientific and the techn®logical. Finally, the social organization .
of reading groups, classrooms, and schdols that enhance-effective

' instruction of reading needs careful attention:

’
.




. * MISSION STATEMENT FOR WRITING - | .

S National Need S o 4 ' ‘fP'
_ _ N ‘ ‘
b - - The writing skills of recent. generations of American students have g
R ‘been judged and found wanting by the National Commission on Excellence - :
in Education, who report that only 20X of American 17-year-olds can ’
L . vrite a persuasive essay, and by ‘the popular press; Newsweek's December,
~- © ..1975,%article titled "Why Johnny Can't-Write" paints a dismal picture of
g the writing competence of American high school and college students.. .
Additionally, parents are concerned. about the lack of writing facility
" on the part of their children, and employers complain about the same °
lack of writing skills in job -situatioms. This general outcry has led
to a national trend toward the acceptance . of writing as an academic -
Bubject in its own right. Reflecting this trend, a recent Carnegie
Foundations study -concluded that writing is the most important and most
neglected skill in school and should.be taught in every class.

Z Although separate instruction in writing at the college level has ~ . *
existed for some time, only recently has writing emerged as ‘serious ‘
consideration in other educational sectors. Within the. past ten years,
writing courses have become part ‘of oné- and two-year technical »
‘education programs, but still, comparatively little attention has been

. paid to systematic instruction in writing in.schoals. The major :
. -~ . impediment to improving the teaching of writing in schools lies not in *
the motivation of educators or the concerns of the community but in our

- . 1lack of fundamental knowledge about the writing process. is includes .
the processes studentd use in' learning ‘to. write, the materi and l.
, 4 techniques needed by teachers in the instruction of writing, and the
¢ _ appropriate procedures and methodology for the assessment of student
- writing. - . -

ck
-

v e

Current Status of Research o s

. Interest in the writing process is also fairly new within the
research community, but the area 1is one vf considerable current
- activity. Recent research has concentrated on common student writing °
, probletis revealed at all stages of the composition process: planning
~~A~=~'~7fiw(drafting), organizing. editing. development of content and argument.
- and revision. _ _ , “ A \ e
. v . . ~ :
Encouraging . results in, improving writing strategies have been
- obtained through the provision of external cues and supports;
' . consultations between teachers and students during writing; strategy
modeling; and,’ for older studénts, direct explamation. Intrinéic to
.. this research are the examination ¢f the child's initial urderstanding .-
7 : of written symbols and developmental trends in. thd attainment of writing
competence. Also receiving considerable attention is the development of
the composing process itself and such issues as thg student's .own
misunderstanding of the writing process, methods of fostering -
." independent editing, and the possible role of interactive computer
. programs in promoting more effective writing.




Many educational jurisdictions in the U.S. have called for - .
systematic evaluation of writing, but writing evaluation has long been
. recognized as a.thorny problem characterized by uncertainties both in .
"*. . 'the.manner of obtaining products for evaluation and the methods of - .
‘ scoring. Thus, writing;evaluatioy has become a major subject of -
- research. . ot o _ - ]

* The National Council of Teachers of ‘English reported recently that
- .- aspirants who wish to teach high school English can progress through'
. " .Bghool and college without taking a single English composition coubse.
Not surprising, many school teacher's are-ill-prepared to teach writing.
How to improve teachers' ability to be.effective writing instructors is
a major research question. - N A , )

The Need for a Center e T, .
. . BRI : - e : e
Current research Hrograms are promising'b&l_limited\and'g
fragmentary, and there is a mneed for a major centralized effort on the g
cognitive processes underlying writing, the £eaching. of composition, ang'f
methods of assessing excellence in writing. The need for stable- .
long-téerm funding that would -permit extensive commitments to.the - .
collection of longitudinal data on achievement outcomes, basic ‘studies L
" of writing in a variety of contexts, and interdisciplinary S
collaboration. The need for a center on the study of writing is urgent
and compelling. - : S .

-

These would include basic research on the cognitive processes
- "involved in writing, including the acquisition of composition ‘and

editing skills, the effect of various instructional and learning

environments, the importance of student experiences and practice in

writing, and.the effect of improved writing on general .learning skills. -

" It has been argued that "learning to write fs learning to think" if. so, R
writing can represents a fruitful forum thkrough which students can be R oL
taught to organize their ideas, develop arguments, and display their, '
knowledge to advantage. : : § '

Priority Research Topics

3,

In addition to the basic ﬁnovlgdge that has direct implications for
the instructional process, an array of pedagogical needs must be o :
, examined, - At the heart of these pedagogical issues is the wide s IS
- . recognized deficiency in the training of teachers in the instruction of
writing. Incorporated in teacher training programs should be methods of
" helping teachers facilitate the acquisftion of writing skills such as
mechanics, word usage, seiitence formation, handwriting, composition, and

~

\ .

computerized text editing. - . . -

"

Y
-The field is faced with the task of assessing w!iging vhen 1ittle
is know about how to do it.. However, there i3 an immediate need to.

investigate differences in the quality of student writing as a\fynction -

of length and cohtent of the stimulus materials provided to gtuldénts to.

, " elicit their writing;  response formats (letters, composition,| notes,
.  reports, etc.); modes of discourse required of the student; and: 1
- . sudignces to be addressed. Other importart assessment isgues include .




, d: onsistency,of asnrement of stndenfhl '
e;..pro duresafor sco ing an scorer training, and as’ *g,,‘
methodology ot establish g appropriate achievement standards. e

»

v .wit »baeic,and‘ ppld
evaluat th work of ‘the

) s ecommend research priorities on R
type ‘of ‘input is necessary for ‘the . center to R
: : ’ establishment ofa IR
5centraliqed effort would facilitate the. extensive, interdisciplinary,
,vlong-term effort needed if a major contribntion to knowledge in the area
48 to occnr.‘u~ PR e AL _ L
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' ‘Well-developed oral’ language skills are afprerequisite'to”literacy; s
Some of. these skills are -learned 4in"the home. prior to'school;  some must
be learned in. school.‘ Ordinarily there i87a. COntinuity between ‘the.
development which takes® place:in’ the home, and" ‘that which: takes place in-
-achooly - It-1ig-asstmed’ .that written texts: themselves constitute an v

: importantfsource of -inpu forﬁthe@learning of matuge forms of: the_ : -*

G 1’98uge""’and that in » student’s develop ‘skills in the SN

i isoning and ‘the caraful éxchange of -

sumpdion “include’ the’ following"“

O . ‘others.in promoting: vocabulary and

'.f_structural’ lopmen ,»whet er nstructional activitiea such as’ thoge B
S Am -which students ”"‘d'gexp itly aware- of ‘the: differences between o
-vw_oral and’ writgen: language‘forms nhance " the development of academic L
- language ‘skillg; whether the development of academic' language, skills is. ST
" improved: by grammatical‘instruction 1n:which.the format;: vocabulary, S

- frhetorical structure. of English are’ made explicit, .and whether the .

. ..acquisition of reading sk&lls is enhanced by practice in.writing.

' I The academic learning problems experiepced by students from i

o ' minority groups, quecially Blacks, Hispanics ‘and’ Native Americans are T

RO - articularly-acut .Some of ‘these students come" from non-English I

' speaking ‘homes, and,therefore have’less ‘than a full mastery -over . ﬂ‘.

English' others speak dialects of English ‘which-differ substantially

N from the standard variety ‘used by- ‘teachers. and 4n ‘textbooks. It is" ‘ .

generally assumed that prior knowledge of, the: 'school language is'a S E
prerequisite to learning to read in it, and to ‘making sense of ¢lassroom .
‘ingtruction.. The problem of- learning the fbrms of. the language needed" / ,

o for literacy is a much. greater one: for linguistically different. studentsp‘

AT L than it is for those who- already speak the language or. dialect of« 7

O school : e T o R

:'H“N Some issues related to the problems these students face incl é: '

. establishing the level of proficiency. in the school language required :
for .1iteracy: development, and ‘for comprehending the subject mat er which
is taught in that language (both in textbooks and’ in. classroom"
instruction), ‘discovering what is involved 4n' becoming proficient. enough
in that. language to be able to learn. through it; determining/how much
and what kind of instructional supports students need*in“drder to -
acquire those skills; determining how long it takes forrszudcnts at .

" -different ages; .and from various linguistic backgrounds t uacquire the
language skills needed for school' ‘and determining what kind of -

- instructional support students must have ' in: order to d 1 with schbol

- f while they are learning English. Some other topics thdt must. be' "

investigatcd include discovering what' aspects of - linguistic and" literacy

- 8kills-the student's native language or dialect tfansfer to the,school

' language; determining what’ aspects of.dialect differences affect’ 1iteracy

'“development and' academic development generally, andfwhether .some types '

of dialects’ (e,g., social class or ethnic-substrate dialécts) interfere = ' -
more with educational. development than do:others (e.g., regional ;.
dialects). aIssues asking whether it can be acquired through literacy

I

R - i S s Lo ! . - o L.
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: : PE ‘
;Englis' as’ a :eoond lsnguage or. dialect.z-- R

TR, [ s ot ordinartly an. insurmountable one for. most e
"f]zﬁilinguisticallyqdifferent students., Eventually most of -them learn
;_;,':Bnglish well: enough ‘0 handle ita use in’ school.; But - there are’ other .
-m;;problems thesé: students’ face in’ becoming 1iterate; snd in dealing with
© .o school’ in.general -that are more ‘difficult to overcome,.:the more 80
-Vid}because they are largely unrecognized and not at all understood

S Sone crucial problems have to do with critical mismstches between ﬁynf
- the learning Btyles ‘and values' that their cultures provide these ‘ '

bx{encounter in the classroom. ‘What is: needed 18 research that attempts to
'»‘establish what - learning- strategies, experiences, training, and" patterns o
. of expectations these underachieving studentsJBring to school. :

T N . &

Qasis ‘on which students lea:n standard SRR

ol 1anBBaSe as a second onevis an enormous R

R - children,: and the: tesching approaches and teacher expectations thst'they’* .



‘great” nati:onal pride. Bowever.‘__',f"

ducation in the United Statee'-_'_“

L ..'-»-"Japan. American chi1dre"-’often exhih
mathematica. and ‘stop ud”' '
lowed 0, Science and .

The last major curriculum _ -

: heae often .did" not. fulfill‘

: __.,-‘them out and because aapecta of theee curricula ‘are. widely held to have:
. “been miesuided“' “This -state’ of affairs: obtaine -at . a time - when our .
_‘r:"‘increaaingly ‘technolo; 1cal society demands ever “higher ‘levels of, ¢ Compe~
" tence in mathematics and ‘science.. Furthermore. i11iteracy 4n" cience ‘and

ot trained ‘well’ enough ‘to carry

- mathematics deprives 'ordinary citizens of ‘full: ‘participation in American ' '

Lo culture, just as surely ‘as doks ignorance .of - history -or 1iteratureJ" e
ﬁClparly. ‘major efforta ‘must. ‘be ‘made’ to. improve the teaching and ‘learning
" of ‘these: disciplineb., To . thie ‘end we require ‘intensive research on

A

N -fdevelopmenta An: paychological reeearch and’ theory now.make: it poeeible to
¥ . " make progress . in: ‘this area and - to produce practical improvements in‘»
RO curricula, teaching and teeting. ~ . . )

e ! . f-

‘_'_Eow many centera? _ - _ .
‘*_Hathematica and ecience are cloeely re1ated Major developmenta ‘in
o -science ‘often depend upon. ‘and motivate. mathematical developments. For-'_ '
\ .  example, Newton's achievements in. physics required the invention of the
' . ‘calculus. Nonetheleea, ‘each field ‘has, dits . own atructure,ita own re-=
. search problems and traditione. and:.its own interdisciplinary require-
“‘ments. According!y, dn- vhat followe ‘the two  are “treated- aeparately..
Different propoaala for centers’ might divide the hroad area in ‘a variety

~.student's learning and understanding of science and. mathematics. Recent t

‘?' of waye.‘ some ° reapecting and - some -cross—cutting the major division

betveen mathematica learning ‘and ecience 1earning. .. Two .or ‘more emaller- .
centera might be preferahle to one very large one. _




: reschool "'childr,_ .t

"];'.l'he new research conbines analysis

it 15 ‘Years,

‘on’.the growth ' of, mathematical thinking: from. the  'pre=-
gh- adulthood, 'I.'his body. of - research . provides- insighta
as; th __infornsl mathemati 24l kriowle

'8 understanding ‘of

. the ‘schools: ‘atyall: levels, and if: expanded upon can produce si""
improvenqnts in- nathenatis\.education._ B R

BT S S
oW ST

Uhile the recent research provides a useful foundation. much more needs'
. to be acconplished ‘in-‘the way of research ‘and . theory.  In. particular. an

developmental psychologists. mathematics d‘ducators. /and mathemati.cians.
l’sychologists ‘can prévide ‘theoretical and- research
cerning thinking and . learning. mathematicians can provide useful analyses

g
e o .," L

Hany research problems need to be addressed.. - - \‘ : <

'Areas in which recent research strides have been made include children s .
understanding of arithmetic,. higher" thinking processes in’ mathematics. '

- acquisition of mathematical skills, and. group differences in mathematics
abilities., 'I'hese studies should provide a good base for the Center 8

. research into such issues like the following,

concepts before ance to 'school. . Fdture research needs to
to . ninority status. race. and” social ‘tlass, Investigations should
o 'Recent work .,has lbegun to clarify the nature of learning problems in.'-'

elenentary/ school arithmetics. showing for example that children's
'_computational errors usually result fron systematic (-but incorrect)

'..-n:‘ .

. unnnxsmmmc or' HATHMTICS ,@’ e

-here lfave been “najor ‘new developnents in re-,i
thematical - thinking ‘and  learning, ‘many supported by NIE, +.
ducat ‘and- psychol gists have: .provided research and theory A

owledge 'possesséd by.,;--,- . o

somprehension’ ‘of higher mathematics. = .
Jof: the mathematical domain w:l.th the’"‘
/ direct study of nathematical knowledge 4n childrsn and »adults. As a
result. the: new work bears direct ‘relevanceé ‘to nathematics education in - B
ficant' R

interdisciplinary effort needs to. be ‘mounted; bringing together cognitive'-'f |

sophistication con- - o

‘of the foundations: of ‘their- discipline° and ‘mathematics ‘educators. can .
provide a. perspective based on practical educational ‘concerns, and - experi-- Lo
gpce. :Moregver, . ‘planning must be ‘underpfiken to focus research on key -

. areas of. con ern.; Such coordinated efforts should avoid fragmentation of
research«" o ,

I W

. examine’ thls informal mathematics dn~ grqater depth. and needs to
determine how children ‘s’ informal’ mathematics develops 1in relation

.- o ‘also, be’ undertaken on the . possible ‘effects of “educational’ exgeri-'- L
. ¥ ences. in preschool years on: informal mathematical ‘concepts, and
on.. the r on between these' oncepts and later formal instruction.' L

It. is w‘ell knovn that ch:[Idren develop nathematieal skills and o



he "Ldsiming di-ablqgt.“"l""

ll reinlt in"effective‘ rem’dialf?_'i

“"embere '0 illiterate eocietiee poeeeea“ -
| 8kil: m.end thatfthe same ‘1s.;

Lx not‘only to calculata. but to understanzsg
”blearn 'suc subject matter as algebra, geomet L
‘ : ears, research haa ‘begun’' to address - "
: ) “'d;progreae has -been ; made ‘dn" understanding - :
children 8" graep -of .such essential notions as. hase ten-and’ place ce
~.value, and of: e.thinkingnp cgeees ‘involved in such activities as. .
. algebra,” Basic misconceptions about central mathematical ‘concepts’
_ such as probability and’ nathematical functione have: been diagnoeed
’ s’;; even among mathematics majors at the" college level, - Clearly, the ’
inveetigationlofvthe learning .and" underatanding:of mathematical
topice more a anced than- inpl‘* "ithmetic ie ' high" riority.

S .' While nany children withi any L cultural group
experience learning. problens, current diagnoetic proceduree are
prinitive ‘and ‘ineffective; ;we knoq\hoﬁ to test achievement but not
how 'to: uncover ‘the intellectwal factors responsible ¥or it. Recent:
reaearch ‘and- theory” ‘may’ provid practical: eolutioné th“thie problem., -
"The recent cognitive research" ( sigh ] L
thinking that are. important for mathematics: achievement and that
4nterfere with it, . 'This new understanding.of mathematical thinking

I . . may 'eyen euggeet new diagnoetic procedures: employing- both ,
e . standardized and. alternative testing: approachee. Reeearch into R

o i ..  these matters-‘meeds to: be ‘conducted in close: consultation with the

N claaaroom teachers, school peychologiet, -and other pefeonnel who '

AL vill ultinately use. the diagnoatic proceduree. :

v

“<}s_}]" concnnsxons

J

R The ; reeourcea nay exiat for aetting up a~Center at’ one inetitution, or at ;
7 several phyeically adjacent inagitutione. Hovever, researchers may also -
. -wish to consider the ‘establishment of a. consortium, involving relevant.p'

nﬂl:inveetigatore in different areaa of the country.; : S

L

Reeearch on’, nathematica learning ‘and thinking ahou].d reeult dn nany. :
'»-practical benefita., The ‘resesarch will have inplicatione for the develop- .

- . _ment of 1mp‘pv¢d mathematics curricule. terials, and. learning environ- =
'-annte. The reeearch vil i J ' I:;roved teating and aeeeesment.f '

N AT . R 4




‘useful: re truetu:ing of
mrthomoto contact with . the
: ducation may "lead to -ign:lﬁ.cant
Vdcv opnontal, plychology. B
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he‘ lut ujor pueh at inproving eeienee education
. center. on this topic pertieulerly likely to yield
- ,5_‘drmtie ‘and inportent sults.. ‘One of these developments was initiated
... from within” the ‘science’ dueetion eommnity itulf s the other comes - froq,
within eeedenie peyohology“ ' inguiltice ‘computer ‘science. "First, for -
the ‘past decade . ‘scien c_lpentore .hav - been documenting Antuitive
B ff__theoriee ‘students  have ' constructed befors formal. ‘training in certain
.A"dmino ‘of ‘science.: 5In(,n‘uny ways theee intuitive nieconeeptione ‘that are
v+ theories. potont'lte learning, ‘but sometimes they embody' highly entrenoed
" misconceptions that a ,highl"reeiotnnt‘ to- tuition. - For ‘example, it can
_-'eeeily be shown thn ud - ‘have
- for . éme. .or: two iyear: ; ' univoro‘itios 'do’ mot. wnderstand: ‘Newtonian
" _comcepts ‘such as forc: ‘and’ veloeity.‘ One ' way of -thinking about : ‘this"
5. .7 state of .affairs is ‘that’ otudente ‘bring complex alternative theoriee of
T 0 some .domains of .science’ ‘to the' leerning eituetion. ~and the process of
Ao Do leerning involvee theory ehenge of the .sort: n ' 4n the" history: of
A science. The ‘second development 18 vithin the ‘new field of -cognitive
oLt ociedce. ‘New teehniquee for rereeenting knowledge and” for etudying the
ERTRS prooqeeeo of leerning and : prob em’ solving make 'it  possible to’ 8study - in
0 v detadl how the': J.eerner 8- curre_
gean T .being preeented to him. L :

L ‘,m developnente eino
‘maks the. formation of

'Iheee tvo develo to eompl,ent each other. Cognitive eeientieto heve

been etudying the ature. 0fRuman’ knowledge for s ‘time, A recurrent
".‘_theme emergin

of leerning and’ problem eolving. _ '.l'he work from .

. “the  fiedd, puehes it beyond where it ‘had been._ One may. even
' prediet tha psyehology 8. understanding ‘of human knowledge will be.
. deepened" and ‘changed as the. interdependenee. in the:context of scientific

‘fully understood..- Converaely. &he developments within cogriftive science
_ - make possible as- ‘never before our nderetending of the aequiaition of
o ocientifie literecy end profieienc(u o .
L e

‘l‘he need for a Center. ) /

Before the vork elluded to ehove yields eignifieant edueetional divi-

,. R V. .‘””resentetivee from’ moat. if not e11. of the following fields. e

. "'-;tion ‘processing a:
 cognitive- develop
‘the ‘analysis of mieeoneeptione.,_ RERE

rj;‘xyses "of “cognitive processes,. computer simulations,
i, ‘the neehanim o£ learning ‘and” coneeptuel eherge.

L2y - Expert’ teeehero. otperimentel eurrieulmn deaisnere. end eveluetors. T

| 7"-I'or ‘the  research ‘to’ pey off 4in the. elaseroom. 1deas’ of. how to induce .

-"-,-«eehool eettinge. R R Nt RO

udied. Newtonian mechanics. _‘

omthi ‘esearch 1g' ‘the important . role  of cognitive .

- ce ‘ed cetion. ‘while eonfirming the" general point . of

 'dends, an interdieeiplinary effort mist be mounted that includes riE—-

1y Cognitive ecientiete. : 'l.'heoe would inelude people treined in informa- :

a

- 'coficeptual change must be fomuleted, teeted end evalueted. in divez'se. S

_(knowledge affecte his graep of mteriel .

‘reasoning, betveen theories, concepts, . ‘learning, and problem - golving is .

| .



©'3) Experts in the content areas of the sciencés. ophisticated analyses
of the domain of knowledge is a prerequisite for an analysis of experts'

e ‘and novices' conceptualigations of a domain, . .. i o
2%, . &) Historians or ' philosophexs of science. Currantly, some of the
e deepest understanding of the problém™of concaptual change in scientific

' domains comas from these fields., . R
. Clearly, an interdisciplinary effort of this sort requires time, both to
- . . assemble the team, and . to find fruitful areas of collaborative research.

The execution and evaluation of teaching methods is a. time-consuming -

r

- process. The scope of research’' envisioned justifies a center. ' = ' -
T o S S /[
" Potential. topics @ 7f.~_.“’\ e R . .

A ' The heart of this research l:.ia_-'i\s the. analysis of particular domains of
© acience. ' The curricular reforms of the - 1960s were based on expert.
. -analyses of the sciences being-learned. :What has been learned since then
4. i 48 how to model expert.practitioners’ cognitive procg¢ssesr-mental models.
.’ -7 \of the phencmena in the fields, problem solving methods, and 'so on. Also -
' : .leatned since then is how to 'anam

‘the game. way. - The heart .of the ‘problem is the .characterization of
conceptull change, and all of the tools of cognitive science, of history -
“and philosophy:of aciencé, mnst‘botbroughtvtd*bea: on this problem. o

*In addition"to ;the:description of ‘how fﬁbvic:ﬂas‘ differ from'experts (i.e.,
- what conceptual change must be accomplished’in learning a new'field), the

tested in the context of teaching. Prototype curricular modules must be
*  developed and critically evaluated. = = e e

fTheffabove ‘two tppics;hmmst; be 'répreeehted“ in

any ‘cinfer on ‘science

. bination of a significant subset of ;hqm 1s highly desirable. -

p'_ B .‘ .

"Youngér chiidt;h;-

ubstfbf.the work oh:the change ﬁ:om:ﬁoéice'to,gxpert?has‘conégrned high
school and college students. There are important developmental questions
that need to be addressed with respect to-elementary-aged children. Do

e beginners' knowledge of the field in -

mechanisms. of learning must be studied. Ideas ‘about mechanisms must be -

education. ' The below listed topics:- are all important, and some. com- _j'

.- young . children wmentilly - represent theory-like - strustures? ' What

conceptual- reorganizations.occur id. the years before high school? .What
forms should elementary school science instiuction and curricula take?

;ggg related constraints. ~ B <:’> )

‘ A;e’ydﬁng;childrengunabléfto'unﬂeritaﬂdﬂkey ideas in science? Many have
claimed that the young child's cognitive system places constraints on the .
scientific concepts that can be learned. "Although this is .an old topic, -

., it 28 still a focus of controversy, ‘and its resolution has'importgdt-’._,

‘consequences for science educatiom. -




i, 'The most studied domain to date is a subfield of physicé—<machanics. How -

7~ general are the <conclusions from''this research? Do subjects-. bring’
,intuitive, theories to bear on,the ‘study of biology, social sciences, =
‘chemistry, other domains of physics? "A-concentrated study of scfance
~ learning should probably analyze at least tvo domains: of science, care- -

5 o

~ fully chosen' to'contrast in significent ways. =

., Conssquences for fmstrction. .

. Whag f‘iﬁ;liél.f’ibhlj}..abf?'f'th'; new research areas’ have for tﬁéh!r»traininéf" .

t

% a. -

~.Should - teachers be tauglit: about :conceptual charge in order to be better®

_able to effect it? -Should " teachers be trained ‘to diagnose their stu~

dents' ‘prexisting .congeptions of the domain’ they ars.learning? Pilot
%'., .  programs of teacher  training éhould. Be- comstructed, and critically = '
Goch T evalusted. T T T T T R

'.The nature of science. S

Y,

~ Besides the 'co'n'tiht;"_;,arh{afa.-‘_ofv_;--'ci‘ent;"e;*hdv_ ‘can students be taught about
‘the nature of sclence. . 'Science must be demystified. W 881 frequently
' engage in scientific reasgning, in building causal -aclounts- of the °
~ phenomena ve -encounter. / Even the most advanced theorjes are certainly .’ .
- .ipcomplete, if-not ‘actually wrong in crucial de_ta:llaé -Should children be . -
taught. about. science? 'If 80, at ‘What age?.” Can such teaching affect the~—
'child's motivation to continue studies in scientific /fields? " What are =
Ll . the::cognitivad and ‘motivational consequences of in roductions to science
, “and cd‘:lqnt:lf}:lc.{ reasoning at va’rio}xs ages? / / R e
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v

Quality education is a fundamentel natibnal priority - 80 Tunda ntal
"that it deserves to receive ‘the hishest quality scientific support.  The -
continued development and refinement of a basic scienoe of learning ang
S . instruction 1is oentral ‘to this spientific Qndeavor. “Two reports.on:the -
v ] status of American educstion (from “the Twentieth Centurx Fund Task Forc' on
' ngeral Llementarzxand Secondarz ‘Education! Policy and the National :
LT, -, Commission on Excellenge in:Education)“have recommended that fundamental ‘
ﬁ?m g ;search into the learning process should: be a. top priority,:: ‘The ‘
peratives for’"educational reform" and for "excellence in" education"
hollow. indeed, unless they include research into the learning process?‘

"

. ’o

// The Current Status of Research %53 v“'7' -~
R .

P

v Learning haq always been an issue of fundamental importance to
psychologists and educators. In the past decade or so, a new science of
_ learning has ‘emerged from the integration of .research- on human development, , .
o A:osnitive science, and human and artificial intelligence.‘ The advances in \\
C “these fields have made possible both-the study of skilled and complex uman

‘\perf rmance and ‘the analysis of: instructional processes.- "Reading, writ\ng,
“and mathematics ability, aptitudes for learning, and skills .of thinking nd ?
'problEm solving are. being studied with powerful new techniques. ' .
" The new science ofvlearning is a branch ‘of . cognitive seience.. At its
core are detailed theories of the structure of memory, of how knowledge is
' represented, in the mind, and about the" processes that take place during
. - learning and problem solving. The last maJor curricular, reforms, in the.
S ) .'1960s, were based on earlier psychologies of learning (behaviorist). Armed,
S . " with new insights, the time is-ripe for a major interdisciplinary effort, a -
' . - collaboration between educators and cognitive scientists of many. sorts, to
o attack the problem of learning and the instructional process. ¢‘\\\\.
. , , ) o )

e The Need er a Center ,
o “The learning processes that are important £dr education can best be :
-4 - “studied in'research. settings wheréwtheories-of learning and human cognition -

_are tested along with theories .of ;nstruction and the design and evaluation'

- of educational!environments. In this ‘way, studies of -learming as 1t takes

place in.schools are shaped by scientific developments, as well as by ,

~ knowledge’ relevant to educational needs. Although such a research agenda is

' ecertainly feasible, it requires an interdisciplinary effort organized and
‘maintained with great‘finesse._», T . R -

QL R There is a clear and present need for at least one national center
X ' . ‘where. learning, teaching and schodling are combined, not fragmented.
R _.Similarly, if other mission statements promote the: development of <center’
T and consortia that; focus on a single (1.ev, mathematics) or at best a
o . limited combinatioh of subject matters (i.e., mathematics and science) then

e - i B . .. S . . P . . .
b . X - P . . . -




AR * this development needs to De Dalanceéd’ by the-existence Ol a nationai cenver
Lo .. where researeh into learning is. conducted in a variety of ecademio domain?.
SO The provieion of steble. Jong=term financial support to, such a center
LA - woyld enable 1t to become a national (even international) resourge uhere )
S - ~gcholars -intereated in education and the learning process could "ho
_ ' resources, become acquainted with state of .the art research, and ¢ ntribute
- to the dissemination of theoretical and pnacticel advances in-: kﬁouledge. .
L _ Such a centralized effort would also permit the stable: interaction of first
Sl rate groups of researchers and school specialists who opuld ‘work .
. collaboratively, and stimulate each other to take a "broad view of the ,
learning . prooess without diluting the strength of .the theories-and methods
of their own disciplines.

.’

¥

- )

PrioritxAResearch Topics

-

Learning Mechanisms.. The current cognitive theories of . learning have

‘taught us that it is necessary to study general problems of learning in the
context of rich domains of knowledge. . These could include basic areas such
as mathematics and- writing. or other content-rich domains such as music,
social studies, a foreign language, and so on. It follows that a national
center for study of learning must include experts in the cognitive:
analysis of wledge of the domains chosen for study. The priority
research topic of the learning center would be to foster understanding of

" - the mechanisms of learning. How does learning occur? What changes as new

: knowledge is imparted? And what are the processes involved in such change?

General LearniAg Skills. Another major focus of a learning center¥
should be general issues of -learning that might get lost’ in centers that'
: concentrate on particular types of knowledge. There are at least two
’ classes of such general issues. The first concerns: -the mechanisus of
. learning that apply to all domains of knowledge.: General cpnsiderations of
©~ . induction, hypothesis-testing models of learning, the role of conflict in
Sr- promoting learning, and so on, fall in the first class of issues. The .
. second concerns such questions as whether there are general problem solving’
skills or study strategies that promote learning in many. disparate academic
'domains. -This is a controversial issue, and has not been definitively _
settled. Clearly important to education, this. question would fall under:
e the mandate of 'a national center for learning. Absolutely central to
. claims for’'such general skills is thg'problem of evaluation. An important
B corollary of there being general learning skills is.that indivigual Yy
 differences in learning ability and aptitudes might be analyze
them. Again,’ ‘this important topic should have a.central place on the 2
research agenda of a learning center._. o : . .

gggnitive Analyses of Teaching and Knowledg_ Transmission. Effective .
teaching is said to require that the teacher diagnose the learner/s current |
state of knowledge. Is this necessary? or feasible? How can a teacher of

- 30 studentd tailor teaching in this way? Key research topics of a learning
. center should include: The cognitive: analyses of teaching and knowledge
transmission, social influences on learning in the classrodm, management
_and planning of instruction. and. the ‘adaptation of instruction to meet :;'f\;
. individual needs, including those of the gifted,. the disadvantaged. the :
'-_language deficient. and the minority child.

R ;* \\J

"

in terms of - -



RTINS ¥ Qgggigggggei JIn order to study learning and S

wmj—*f‘ . 1natruo on, fundamentsl questions oonderning intellestusl development nult .
' - be tddrollod. Does the young ohild differ from the adult in ways that have -
important consequences for the process of lesrning? This is an age-old
question that is far from resolved. Research on this topic would fall
under the mandate of ‘& nationsl center for learning, The instructional

) ’oonloquonoia ar any important developmental differences should be ltudiod.

e g[aaominltion. Basic researoh in lolrnjng lnd lchooling should be .
- .supplemented in'a natio al center by the careful dtllominption of research
+ findings to help iR the development of inatructional methods and. materials,

. . including computerized curricula, m thoda of measurind achievement and !
evaluating porrormlnoo. lnd effective design of ollaaroom and instructional .
) environments, ! e R 2

-

“ . -

Conclusions - .
- . ,<”” : ’

The a;bnda for such a center would be ambitious, and tho amount of

* support should be equally ambitious.  But only through sustained,. long
term, progfiﬁﬁi%io. interdisciplinary efforts to consider learning in.

.. context can we hope ito make pajor contributions both o the basic science’
of learning and the practice of educating for oxoallonoo. Research from
centers or consortia with moré limited foous (e.g., reading or mathematics)
could feed into this oenter, and vioe-versa. in fruitful collaborative

~ efforts. At issue is/to help individual learners perform "at the bqundlry

Sy - of individual ability in ways thiat can tést_and push back peraonal limits™

(the National Lommission on hxcellence in Education).
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. " Lducational Technology

vAithoulh many elreh that much of the educetlonel..en& by extenaion,
economic future Of the United States is tied ‘to computer soiences #ud
*+»  related teohnolo.tee. little ia known about how this transition will take

% -{nstitutions.’ MoPeover, the readindss of the nation's schools {0 apply the
. new eeehnolé;y 15 st present stalled-by a shortage of relidble info mation
. and 8 lack "of coherent resources. Not only is there a shortage of
_ information on how.to apply available technology to education, but there is
- ,-8180 a shortage of.qualified teachers and resesrchers able to study the
,pultiteoeted problema creeted by edvencemente in the fleld. |
- Of even grqpter 1mportence. glven the interest in epplylng tecdnology
t0 educadtion, 13 the fact that we do not know whether or not these‘devices
actually recilttete achievement. In other words, there i3 a need t
estublish the educational utility wnd/or effects of the wholesale use of
_‘microcomputers. This need is at least part 'y met by th es;eblispment,
of a denter whose mission would be. to provi _research, development and
. service ¢n a national scale., The center w .mobilize the efforts of s
proressionels from different disciplines § ng 'in a coordinated fashion.
Results from this work would be of both { te and -long term vel e to.
the educational coimmunity. - LT f :

¢« S b
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.diverse nature of the tasks to be eccompltehed requires the

. particijpation of individuals with different skills and: beckgrounds.i For

example, cognitive psychologists are needed to- examine the types of |

* learning or restructuring which erz’emeneble to instruction vip t the L

computer, Computer programmers ard needed to develop the softwh :

prototypes to be ‘used. Educators are negded to establish the co t n

instruction, Finally, anthropologists and sociologists are n.&d&dﬁt

examine the socio-cultural and organizational factors associated wit

- use of technology. Clearly, multi-disciplinary teams are essential.’

e Potentially. at least, such teams already exist at a number of maJor
) universities 1n verious oepertments.

of

the

.-While a centrelazed location is desirable for the sake of : .
edministrative convenience. it is important to note that not all research
or deyelopments in thig area need take place at a single location.  The
‘breadth of the fie}d is siggly too ‘great to concentrate all of the effort.
“at one location. In additidn to its centrelized function, a center must be
allowed, if not encouraged to work cooperatively with 1nd1viduals at other
1nstitutions who are experts in their respective fields,: " :

°

B
e

. PROBLEM

" Recent developments, particularly in the microcomputer induStry. have
underscored the importance of technology for education. The work force

B )

1 oL - o 4

o ; | e R 5;3(;‘

place or what effect it will have 03 either our students or our educationsl
( ]



_ditional industry v
X reeping mediocrity" in

fskills, but therefi_ 1 :
;,}can be applied to the;educationa vprocess itself., N

s The need for basic research on‘the social~ cognitive and educational
e vimplications of ‘the_ new: technolo -.are. profound;ﬁ

-0 study- ‘the -effe iveness ‘of different computer-based approaches, but
fg?there 18.’also a- need to study the: _procesises associated with their . use." In
" ~general terms, there‘are‘two basic questions. to: be ‘addressed which are. of
" 'fundamental importance.: " Firsty. what'are ‘the: social, psyehological and

J ‘fV Second, to what - extent. are these effects (or lack of: effects) consistent
“~acrqss academic subJect matter domains and student populations° R

Research is needed to‘determine-whether or not computer-based

.. problem. solving skills.; Hhere there is’ some evidence that working wigh
o :computers aids in the’ development of math computational skills, there is
.. very. ‘1ittle. empirical ‘evidence showing that:® the experience'actually
o pro uces»E?ng term conceptual gains.ug_;fh :_:v,.,_y,: S

,ggand practice," with little attention to . the, development of .more complex
“concepts. . Recent’ developments make' it possible to: conduct research on the
,-~effectiveness of computer-based approaches to other: more conceptually-based

~content areas, “The" purpose here: should ‘not’. be to evaluat particular

A '“ﬂigeneral-. For example. we:need to know ‘whether teaching ‘students to use

I An area in need of major study concernsfthe general questions of
:f'tindividual and group differences.-,Are computer .based: instructional ‘
"'« paradigms applicable’across different- age groups? ‘The study. of the, -
e ‘Aaunderstanding of prpgramming functions across/ages is certainly needed
A before requiring programming throughout the grades.

u, o ‘.;:,

yn;ﬂ~is reasonable to ask if ‘the use of the microcomputer affects traditionally‘
'"found 'sex and- ability group motivational differences in the study ofymath-'

: [ﬁh and the sciences.'--

Bel . N R

sz;?“igf‘ff There is a great need to’ examine the relative effectiveness of
' different computer-based approachesawith different ethnolinguistic and

e . ',.'v . . [ »

eguired for;.ij
ﬁcomputera;,; ;

Not- only is there a: need A‘-

o instruction facilitates ‘the® acquisition ‘of .basic. skills and..of more. generaltm

v' B

ol HistoricalLy. computer-based instruction has tended to Tocus on “drillvb

‘fimif word" processing programs facilitates the development ‘of literacy skills inL‘
"f;the broadér sense or whether the effects are restricted to typing skills. o

: There is some indication that positive effects associated with micro-f;
“1based instruction. are: primarily motivational ‘in nature. . In this sense, it -

. educational: implications and/or effects of . microcomputers An_ the schools° o

T

lz.software packages but ;to. examine the impact of microcomput 13 approaches in



questions regarding the use of technology in the school.-"
current ‘push’ toward mainstreaming makes it important to study SPecial\ I
problems faced by handicapped students.;';rilj; R ] e
AN f._~=“ B .
DEVELOPMENT . '»- \ ‘;( ~ .: ' \ o s . v ‘, : ‘ g
. In order to address many of these issues. there is a need to- develop a
;-” core of researchers trained specifically in- the issu efining the. area.
who .are -able to condu't“th_ ritical studies "that, wid¥ be needed. ' There '
are aIready 4in: place umber of graduate study programs in.the. application'
‘bf micro-computer technolog,-”o the schools however, these programs are
largely experimental and- fragmentary. Without -a cadre ‘of qualified ?*;-"
researchers, it is.doubtful that the full: potential of . the new technology
'_‘will be examined in educational contexts. thus leaving~future applications s

"'+5~There.is an imperative needqfor the dévelopment and evaluatfon of
training in;, computer literacy which could, be. implqhented at. local: levels.ﬂ
Severql states have. established "ﬁech centers" t0- provide training and, to .
a less rjextent information dissemination. Unfortunately. however. these
‘are. not " sup orted to the: ‘extent necessary “to enable - ‘them to review
" the full range of - hardware and}software materials: ‘that ‘are commercially )
available. nor do they have. st'ff who are- technically competent to develop
and test different approache : '

S .a result, locally ‘supported centers are
foced to operate primarily'a“,demonstration centers ‘within' limited ' .
gedgraphical regions and cannot provide service at a national level.;z.,“.'
Tbere is also a: need for information dissemination wbich goes beyond
‘merely compiling 1ists. of :software. The: need is to establish a ‘
comprehensive. computer data base. on.the: educational ‘uses of micro .
" technology ‘which can. be accessed by ‘those : interest%d in computer science S
issues in education.: This should include parents as ‘well as educators—
ey since the -educational uses of - the microcomputer in the home are. increasing
ﬁ?"ﬂ.'f'-'- rapidly and. will have an impact on "home based education. ' én_ff{;




"V.successful school performa ce--takes plac
j‘in education to become

. environments as_ those ‘provide

by ‘the family /'md the_community.“

i "I"-""-'The \purposEs vo :

. development,. (2) - to- co du
- -individuals ‘(e. 8o
“. learning - and/or are. the
 “eollect; : synthesize,
“."elsewhere . ‘om’; these
‘ _-’national resource 7
- methodological: approache

researchers and’ practitioners :

v to specific handicapping conditions.

B e

'Problem and Need

‘ _'_'Although the schools are’ blamed for all of ,he failures of American
‘-'jeducation, in- fact much--some suspect most--of: learning and . development

home ,». family,. church, business community, ‘Peer groups, ‘and™ mass media.
Some of this\ learning is: formally organized (e.gsy 4-H- Clubs, ‘nursery

. the more: formal) attempts of the schools- .some supplements school . efforts;
., and some: interferes with or is antithetical to. ‘the, go\l‘
e kclaim for themselVes. _.~’ clelt R s v o

vAttempts to improve education and raise standards of accomplishment will

. the relationship ‘between’ family an
centralized “group.. charged with: investigating, the quality and - quantity of.

- 3,:school situation | at emphasizes the values of the majority culture. '

_ ding important: . k}lls, knowTeslge ;o
: arning—-which ‘provide .the: foundation - for -
out :of /school “‘For- e:':cellencei
87 "lity fo,r, all groups..in our society,'i;

"-'research program on home and%:ther non-school influences on learning and'-g

and critica'l analyses “of. résearch on: home,?:'j'

- community, ~and’; ‘other: '_,;_;"influences learning ©and- development ko
“Special emphasis will be given ‘to- both-‘
individual ‘and group-. (cultural, economic) diversity and change, and also.

. occur throughout 1ife--deliberately - (as in the case of planned ¢areer
oo change) or incidentally (through TV). Some of ‘this learning’ complements»

., 'ent _.,._adequ:ate understanding of the teaching,?'%
learning, ‘and development processes ‘that ' occur . imn- such out-of-school\»?

occurs outside’ the - confines of the schools, under .the: influence of the -

'_'schools, museums),, and - some - is informal. Furthermore, learning and‘{
‘ development are ‘not. restrict‘FL._ato the conventional -school’ years,. but

s the schools,.

.. be less than enlightened if. these external influences are not’ taken- into. )
.. ‘account. . Yet, in’ spite of " -a’; growd’g{ body of research--for- example,‘ on .f
school-there ‘is. no systematic and -

ernal. educational opportunities ‘or the. juncture of ‘these opportunities :
" Ween home -and“school.: .Of’ special- interest are the problems ‘that occur
when a’ child from a minority culture is- cohfr.onted by the demands of a
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tude

-g,}frecent years;ﬁl
'1Tstudving

e Py 'bilities ot inclination not. only to learn;f
.}5/these subjects »but -also to“make a living in the real Uworld may be{;”
‘Tnjdependent on" these traits TR : - : - '

R ' féas; out-of-ﬁchool learning and nonacademic development,—»
':3although di ferent,.;can profit from. (1) the interdisciplinary,

anthropology, developmental and{f
o _ ¢s + and demography,- industrial and

}ﬁ"organizational expertise), and (2)‘op ortunitves*for.longitudinal studiesfgv
- which are especially important in our ‘

L ’ More directly,ﬁt
‘;;researchers with' the ‘ talents and -interests:can
“work.in. both areas; . tly thin the b undaries of a single’ study.: o
.;K‘For'example.; ‘What -1 arning strategies associated with parents' teaching;w;
- styles: ‘are most adaptive: for'successful learning of . traditional 'school

;subjects? What habits -and values:
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