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ABSTRACT »
‘The SODIA program is the 1974 Dlstlngulshed

Achievement Awards entry from the Elementary Education Department at

" Utah State University. (SOLIA stands for the five levels that

students progress through during their #4-year undergraduate program:,
Self, Others, Disciplines, Implementation, and Associate teachers.)
The program is designed to prepare teachers with special skills and
competencies in five areas: a) working with children of wide-
variabilif:y in the regular classroom, b) preparing children for the
world of work, c) improving-a child's self-concept, d) improving thd
community, and e) learning. SODIA is performance based and field
centered, and it utilizes portal schools as partners in the progran.
The probram is also interdisciplagary and interdepartmental. The
appendixes present program materials used by the students a) to
practice their teaching skills, b) to work with students in the.
portal schools, and c) to decide if t“e teaching profession is right

for them. (Author/BRB)
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.The SODIA program developed by the Department of Elementary Education at Utah -
State University is designed to prepare teachers with special skills and competencies in
five areas of special emphasis. The areas of special emphasis which run through the
]prowr'lm are 1) Working with children of wide variability in the I‘G‘Tuﬁlal‘ classroom 2) Pre-
pmmg children for the World of Work 3) Improving children's seli -concept 4) Commumtv
Involvement and 5) Process of Learnmg

%

Th‘ :1b'i*0113'111 SODIA stands for the five levels that students may progress through
during their four year undergraduate program. . "S" stands for Sclf and is designed to help
students find out whether teacher educaticn is for them. "O' represcnts Others and is a
full time experience in one of the portal schools \yhich give students in training an opportunity

“to learn.about others. '"D" represents Disciplines and is the stage of the program where .
the students practice their skills in teaching subject matter. "I" represents Ifiplementation
and is the student teachking phase of the program. "A'tstands for Associate Teacher and is _
an individual contract designed to provide an opportunity for students to improve their
compelencics in areas of strengths or weaknesses. .

The SODIA pr O{_.,IJ.]H is_performance hased, licld-centered dl](l utlhzcs pgxtdl ‘schools
as partners in the teacher cclu.c\ntlon program. It is an inter —rhsclplmzu\ and inter-depart-
mental program utilizing staff from the departnients of Psychology, Special E(lucquon,.and
Family and Child Development who work in conjunction'with the Departmtnt of Elé¢mentary
Educatlon
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SUNVMARY
4 - ) . ) N h
The SODIA program is performance bused, flicld-centered and utilizes porial

~ . .
schools as partners in the teacher cducation program. M is an inter—disciplinary and

. ' . ' _.q p
inter-departmental program utilizing stadl from the (}C])le'll‘ﬂt‘nlb' ol Psychology. Special

Lducation, and Family and Child Development who work in conjunction with the Department
. B . . o \
“of Elementary Education, These University faculty membere work \\'ith-tgachcrs and
| . . Y

I’

13

principals ol the portal schools" and Edith Bowen Teacher Training Laboratory Sclivol
. ¢ H . :
» . - . L s

in"an integrated program. BEach of the'levels utilizes experiences and training on-site

. 2t . = .
~. R
. -

‘in the publi¢ schools. :
. .. ‘ - - |
The staff have developed a sernies of "threads" which run through the-total program -
.which are felt to be probably more important in some respeets that the coursework content
and methodology.  The five major threads loynd throughout tie program are 1) Variability
A _:v - ) H . ‘ ‘. . ) < . ‘ . . ’ | B . : -
- 2) World of Work 3) Community Involvement 4) Self-Concepl and 5) Process of Learhing.
Students progressw\tlu‘ough five levels in the four year program. oo -
L]
. o -
' . . . |
B ’ -'-/. '
€. 0
) Vo ‘) . N .
i ;
Q . )
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SODIA PROGRAM OBJECTIVES

. N

The objcctiveg of the SODIAy program are; -~
, iy .- L .
- ' . : h ‘ ,2 ’
=* 1, To provide carly entry experiences lor’sfudents so that they may make

=y

T ‘uppz"opri"ue decisions about carcer goals.

. .
. .
. L -

. 2., To provide a scries of practictim expericnces that are directly Pelated:
. ! R I R L ’ ot . 3

.

5 . . “ ,_/ . ) . ‘ . . .t
A ~to theories’of instruction and teaching. .
. o, o . _‘ ! . . ' ! L : .
o 3. -To provide a cooperative education program for {eachers utiliging the
{ 3 . "~ V.. .
- ‘ : * Ty _— .
. personnel and resources of the public schools and the University working
2 ' . . [P . ’
- - . Lt ) . R . K {‘n. Rl i . /
X 7 2 | ) . !\ * - . . . )
" 7 together. -« . S . .
'l . . , o n . i 3 '1 . .
4, To. evaluate students on the hasis of performance as well as knowledge.
’l\vt :| . : ‘ - . 5 . o \“" <
s ! . t o ] : -
ot ——— 5. To provide.a wide range of ingtructional expericnces for students in
. . i . o . . . . . . . '-J ) ‘
' training (i.c., teaching at all grade levels in the clementary school -
» . o Sy : N g o
: . . , tn . S R - , .
. during the tive levels of the program.) -
‘ tg . _ - » ’ 1 )

v

. t ' ; - c s
6. To provide a post-student teaching experience to students in training -

i . .

so that thev may improve their compétencies in areas of strengths and
$ A J ; A SRR

- * . 4

weakncsses on a voluntary basis. o -
7. To provide improved instruction for children in the participating portal

I d .
o [

schools. T -

“

8., To improve the quality of supervision of cooperaling teachers in the portal
schools.
s

- PN . . ;

-

9. To evaluate and adapt a variety of instructional materials developed at .

» <

other institutions‘and through commercial sources to the SODIA program.

10.s To develop instructional materials, techniques, and processes that-are
. P . ,
) . _ R

unique ‘to Utali‘State Univefsity." o .

.

o
Aruntox: providea by enic [l . . . B
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DEVELOPMENT GF THE PROGRAM .

-

Prior tesihe :mLZmLing of the SODIA pregram members ol the Department of Ele-
g » . 1Y ¢
~ - | \ N
mentary Education had been studying variogs innovations in tedeher education for a .

L3

- ]
2

S number of years. The Department was actively involved indttémpting to seeure g
K . :

Teacher Corps grant and consequently wias involved in a vui'i‘gc-\ty of workshops, seminars,

K}

. 3
- )
>

. Members of the stall and the department head vigited Oregon College of Edueation
. \ .

. and mectlings related to new programs. ' s

to look at the "Comticld™ program and to study some=inncvations in teacher ﬂz.lgguticm al
. o : . . Ty
! N

. : o s
Oregon.-State University. In addition, two other staff members went do the Univers,ity of
Houston at Houston, Texas, the University ol Georgia at Athens, the University of L:‘]‘Ol'i(iil,
and the Teacher Corps Program at Livingston College in Livingston, Alabami,

. \ °
Following the visitutions the staff was ready to discuss the various programs and

“ ol

decide which things could be adapted to Utah State University. ) .

5 [
v -

In the fall of 1971 the Department went on a three day vetreat to Park City, Utah
to develgp and ouiline a new comprehensive program in clementary teacher education. A

series ol preliminary questions, concepts, and ideas were outlined by the Depar{ment IHead

and members of the staft prior to the retreat and presented to the stalf for their cousideration,
contemplation, and adoption. . .

KN

The staff was divided into thrce groups which had representatives from the various’

.

- - N . u .
diséiplinesywithin the Department as well as the staft of the Bdith Bowen Teacher Traintag
, hd ; /’ K . N

Laboratory School.” The various groups were asked to consider such fuestions as: Should

. - . -~ -
the program be field centered dr University centered? Should the program be performance
12 ! .

hased or traditional in its approach to teacher training? Should community involvement be

,
L]

O . ~ .

ERIC - ) ) ‘

Aruitoxt provided by Eic:
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part of the training program? What should he the entry level for students? should public
N [ ®

school teachers be involved in the fridning ;o ocess?  What should the contont of the program

v

“ -
he ? ) .

.
N

~ At the retreat members of one group developed an outline of a program and coinced
A N ) P

B v

the acronym "SODIA" to indicate the various lcvels the student would.go through in order

. 3 ‘

to hecome certified in elementagy education ah State University. The basic concepts
o . ! N

of SODIA were later discussed by the total  rp and were wdopted,

. - :

The vetreat established that the program would bhe performance hased, field-centered,

'

and utilize the portal schoo) app  oh to training. The program wowd start at the {reshmuan

level and have individual guidince of students as one ol its primary ohjectives, It was also

Lerceived that students in t ining would huve wide latitude to individualize their program .
o . .

wi nthe bizsic structure.  That is, students would have options in terms of mastery ol
. ) . / .

contént and methodotogy, - o . ‘

ot

Another constraint of the program was {inancial resources. Sowme consideration was,
1 . . . 3 . . .
given to lmv/ing a fifth year programewhere students would not he certified until after one

L
'

. . e o .. ,
, year of teaching expericnce. This concept was rejected,because of increased costs Lo |

~

individual students¥ the College, and to local cooperating school districts, The staff also

O

RIC 4 | -y

. -~
Aruitoxt provided by Eic: - N -
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N

“knew that: whatever was done had to be accomplished within the bhudget allotted to the depart-

. 3
- l

)

ment for regular operation, and that if the department had to rely upon outside funding to-

develop or to maintain the program the program would.probahly be doomed to fatlure. //
) . . - ’—"/
Al

Some outside funding was solicited from private foundations and federal grants to help
. . «

= . ~

get the program off the ground but due to the tight money situation these grants never did

materialize and the regular Tsources of the Department were -used exclusively.
.r ’ ., -

4
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< As program LIC\'L‘S{(Jj)mcI‘lf proecccded through the 1971-72 school vedr itbecame

apparent that something was missing in the program. Conscquently a sub-committée

3

(made up of the Department Head and two or thrée other stafl members) met exgenings once

2}
é

a'week to try to outline the operational aspects of the program, the content agpects of

- . . N .

the program, and the substance that appeared to be above and beyond the regular psychology

3

and methods courses required for certification. The sub-committee developed and sub-

. : Bl Lo~ a *
,’\ . . . i \ “
rsequently presenwl to the total department the concept of a number of "threads' running

i

s ‘ LN
through the t wlchm\\wﬁining progtum which were-very important;

:i/ . . \

not l'ec’ciy‘e the proper atlention unless they were identified and given special emphasis.

but whieh would probably

7 L /
. . % . y s . . .
These threads were: (1) Variability (working with children of wide variability-within the

«
'

yregular classroom.) (2) World of Work (to teach children positive attitudes about.voeations

. . ] ’ . R . !
and carcers) (3) Sell Concept (to enhance positive sell-concepts of children in the classroom:
»

sctting) (4) Community Involvement (Lo utilize resources of the community both in and out

of the school setting) and (5) the Process of Learning (this includes content of methods
. _ )
courses hut goes beyond the traditional approach to include direct work with children as

part of the training progranm.) ‘
£, : . N
Through the entire 1971-72 school year, meetings were held weekly and sometimes

.

. ! Ly : { . .
daily to work outl gleuuls of the program. Members of the staff hecame more and more com-
. mitled to the concept and accepted the likelihood of e¢arrying a Duble load for at least one

year and possibly two if the program was to become operational, The Department was

.

committed to maintaining the coursework in the former program at the same time the new

'-\_ . ,“‘ -
program was becoming operational. Members agreed that this would be a heavy burden
e AT ' ‘ ’

but worth the price in the long run. During 1971-72 the Department purchased materials

developed at other universities including Wilkits from Weber State Uhiversity, SRA.f‘nner

~ -
o
.
3

PAruiitex: provided by ERiC .
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. City Simulation Laboratory, Thiokol Inter-Action Laboratorvtof Teacher Development,

C Comificld materials and-others., 'l;geéo materials were studged for pogsible inclusion |
. . a : ¢
. -:_\“ ‘ .

e ad

in the program and pluaced in a special department curriculum library Tocuied at the Bdith

4 "

. -
o RS

N ,,“ ‘ e ~."- :» ’ ~ <L) e Y vyge ‘ .
Bowen Teachdr Training Laboratory School. 111(,; stalt modified and acgepted materials

-«

X P - , . . | ‘
that appearedto mect the ohjectives of the new. program.  As the planning progl‘cssc(l'Llwb

\‘ s ) . .
gtaff reached the genceral concensus thot it would not be possible to develop a "pure' per-
formance based program without additional resources inasmuelr as the fermal and informal
' : 3 . . oL 4

N " ’ ' . . e . ’
cvaluation devices and techniques would ‘consume more stalf time and resoarces thans

were available. As an alternative the b:

£

sic level ol performance which would be expected
>
,

in all the various arcas of the curriculum would be identificd as wel as the procedures ’

. . .
|

and proce!sés that the student would to 1,/".1'ough. Ultimately the stalf would evaluate the

criteria, using professional judgement as opposecd to utilizing formalizéd objective data -

1.
. . . . !

exclusively. This docs not mean to imply that formalized objective data is not being uspd
L * - % = . B

L}

to evaluate performances wherever possible, rather it recognizes the need for additional:

r a

} Al

special.resources to encourage more rapid progress in the direction of performanced

based evaluation. The program is still a long way from reaching its maximum potential.

'

as it relates to performance based criteria and evaluation IJLJL we are continuing te-work

'

towards that end, { A PO i
s 4 .
.
. . PRY R é ~ L ]
4 M .
~ ~ ~
. ‘ . ) 3
« [
, .
. 3
/ ' :
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‘Since the summer of 1971 the entire staff of the Depattment of ‘Elementary Education
a .o

hias been é(mﬁnllzllly involved in the development of the SODIA program. The stall consisted

. ot . i
’

S

of the regular instrugtiongl staff win were churged with the responsibility of teaching the

.
d 1

mcthods qourses and working with:stddent tgachers. This stulf was comprised of approx-

P S . . Lt e . .

infately cleven full time stadf members. In addition the stalf of the Edith Bowen Teacher

. . , . . ' : . . .

Training Luboratory School was involved in the plnning and implementation of the v.-ogram.,
L4 . N .

' .

3

That stalf included cight full time teachers and the pringips of the laboratecy school.

The Department of Elementary Education was tpic recipient ~7 an EPDA project for

the last four years tQ train teachers and teaching aides o Ctfectively work with children
of wide variabwity in the regular élassroom.. This project was picked as one of the twelve
1 . ' 4

outstdnding projects in the United §tates by the U, 8. Office of Education, The four full

.-
.

. . : / . .
time staft-members in that project also assisted with the SODIA program developmert and

Joperation.
- . - e

Further assistance came from three graduate students who assisted in the develop-
ment of the project in its first year and four additional graduate students assisted in the

development in the second and third years of the program.
’

Support from Outside the Department of Elementary Education

3

Y ) ) . ) . ® . . ’
The Department also received support and assistance from a varicty -of sources. The
N . - . * ) .
Department of Psychology released two of its statf members to work with the Department

o
«

of Elementary Education on a half time basis to teach Educational Psychology and Human

) :

Groivt_l'l ar}d Dcvelopment as part of. the Sophbmore Bloc. The Departn¥ent of Family and

. k) e

Child Development alsc provided ass_isiance in the Eérly Childhood phase of the training

program (wiiich' is;a separate part of the Sophomore Bloc) for students desiring specialized

Aruntoxt provided by Eic

. R -,

4
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} . L DN - ®
/ y - L - l - l ' .‘A
training in Eaviy Childhood Education. In addition, the Department of Special.Educalian
, : L !
rassigned one staff member to help in the identification of general conten®. process, and
. \ ‘ . “ ' 3

1
.

' T

training given Lo the students as relating to the preparation for teaching children of wide

> '

R .

variability, ' . . :

3. .

The superintendents of Cache County and Logan City Schaols participated in-t}\.o carly

) i ’PR . - . .t oo .
. : ' 2 X . .

development of the program and pledged their support and their schools *to bheing

portal ’
. . -Q’ ., L4 .
schools." -A general presentation was made to approxinfately twenty elementary schools

) . .

. 4 - . . @ . . N .. . .
in the Logan, Cache, Box Elder, Ogden, and Weber school distriets to soljeit their intercest
. ! A "‘ . ) e :
in participating with Utah State University as a "portal school." Approximately fifteen
. . . Y / . "

schools volunteered to be "portal schools,” Four wére selected for'the pilot study from

the Logan City and Cache County school districts during the'fir'st year of SODIA (1972). In

>

e » ’ V.o, . ‘. .
1973 three other schools were aglded to the-original list of cooperating "portal™ schools.

« . .
-~ 1

In-service training to assist teachers to work more cifectively with sophomores,
: L .
. A ! . r

juniors, and student teachers was provided. College credit was arranged for teachers who
* - ‘
requested it. The staflf of the Départment of Iﬂementary Education provided the training to
. —,‘ ‘ i . _4.) .
the portal school staif. The in-service training program consisied of a regular class held

. . \,

\
\

at the school once a week throughout the schicol year. -

.

The President, Provost, andl?Vice—Provost'of-the University participated in the dev-

elopment and have demonstrated their support of the program by. visiting the schools, talking

- Pre ]

to the teachers, the students in training, the principals, and the community at large. The
i ° . -~ ' ' - )

Provost also provided assistance in the way of funds to help evaluate the program.

L

The Council on Teacher Educidtion at the University (which is composcd of represent-

. .
atives from all the Departments involved in teacher edueation as well as representatives

.

from the Stite Board of Education) reviewed the program, made suggéstions for improve-
. . . . : f o ~/‘ ‘ L .
[l{l‘Cen‘n, suggestled evaluation techniques, and Jave moral support to}»g/progl*ilnl's implementation.

- . . . .

S



s

Py

O

ERIC

Aruitoxt provided by Eic:

L/_\\‘,

\
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L
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L4
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BUDLGET

s

The Department of Elementary Education expended approximately 86, 000 tor the

-

M —
-

' - . . rre N . )
program over the fast two vear period of time.  The money was spent for two stafl retreats:
to develop and reti rogram: for materials developed in other institvtions reldted to
competency based instruction: and for purchasing special instrvcetional materials such as

the ThiolmL Inter-Action Teacher Development Laboratory. SRA Inner City Simulation Lab,

and the Webcer State \}"i]lqits. ’

.

The Department.received two small grants (o help implement varvious phases of the

program. The Utah State Board of Education funded the Department of Elementary

T

Education for $28, 004 to develon self-instructional packages for pre-service and in-service
—
training of teacliers relating to the World of Work program. The instructional packages

were developed during the 1972-73 school vear. The field testing and evaluation of the

packages will take place during the 1973-74 school vear.

The Utah State Board of Education, the Presigdent's Office (through the Provbsi)t

s

the Dean of the Coilege of Education, and the Department of Elementary Eduveation conty it o

! R
36800 towards the comprehensive, objective, evaluation of the SODIA program. That /’ .
—— : ' .,
;".‘ ‘\
program cvaluation was siarted in September of 1973 and will conclude by June 30, 1974.
The Department received no other outside funds to implement the program.
. N f .

The Dean ol the College of Education Bas helped in funding of graduate students and
the staffing of auxiliary staff from the departments of Psychology and £ducational Admin-
isiration in the amount of $3900. .

. . —— et BN , l’,
!
. ;
.
L ‘ ) .
O : R . -
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DESCRIPTION O THE PROGRAM T

3
\

The SODIA proeram is performance bhasced, lield centered and utilizes "portal

1

schools" as partners in the teacher education program. It is an inter-disciplinary and

inter-departmental ;)1,{6;;1‘;\111 utilizing staif from \hL Departmueats of Psyehology, Spc_ciul.
Education, and 1“(’lll]]il,\' and Child Development who work in conjunction with the Department
of Elementary Liducation, University facult, members work with teachers and principals

of the })()L‘tz:l schoolseand with the stall of the Edith Bowen Laboratory School in an inlcgl‘ul_ul
program. studenis may progress throL;gh five (lii'l'u(ront_.lcvvls in the four yOeuar program.

.

Level T Sel

Level one represents Self und stands for the "S" in the acrenym SODIA. This is

normélly a freshman level course which emphasizes the student understanding himself in
relationship to his ability and desire to teach, Level one students have @ minimum of ten

hours of observation in elementary schools at various levels. In addition they arc exposed

(in classwork and counseling) to a variety of other experiefces to help them decide whether

. teaching is really the profession thev are interested in pursuing,

1

Level IT Others - "

-

Level two is Others ( the "O" in SODIA.) In this bloc students;reccive filtcen hours

of credit and ure assigned fuli-time to one of the portal schools. Approximately onc-half

of cach day is spent in classrooms working with chil-fren as tutors and aides. The remainder
. v ' f . ° )

of the day is spent in seminar; - which is offered on site. The classwork is inter-disciplinary

and interrelated in nature. Students receive credit for Educationul Psychology, Human

Growth and Development, Foundation Studies in Teaching, and Practicum in Elementary

Education.

y
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Level I Diseiplines /’)
Level three is the Disciplines part of the program %\(l represents the "D in SODIA,
~

Studenis enrolled in the disciplines bloc receive eighteen hours ceredit and are assigned to
classroom and seminar experiences at the Edith Bowoq Teacher Training Laboratory School,
Credit is given for methods classes in Reading, Spcial Studies, Language Arts, Scicnee,

and Mathematics. In this bloe students diagnose, prescribe, teach, evaluate, and if nee--
essary re-teach in all of the five subjecet matter areas.  They also develop a wide varicety

of mecthods and approaches ufing diagnostic and pl‘cscl‘i‘ptivo techniques. A mujor objective

of this 10\‘01 is to heip students individualize instruetion in the basic subject matter areas.

Level IV Implementation

Level Tour is the Implementation stage of e program and represents the "' in
. Jt : )
~ " . . AR . .- .
SODIA. Students receive titteen hours ol credit for this level ol the program. During
this experience the studdent is again assigned to a portal school (not the same one they were
in at Level I1.) Here they become part of the professional team as they practice teach much

’

as an intern might practice in a medical model training program.

P

Level V- Associate Teaching

Level five is the Assqeiate Teaching phase of the program and represents the "A" in
SODIA. This level is optional for students who are interested in additional experiénces in -

the public schools to either refine, or improve, their professional teaching methods and
: | ;

. - -
.

techniques. A student applyving for teaching expericenee at this level makes an individual

contract for 3 -12 hours of specialized work. An example might be a student who felt in-

1

adequate in teaching mathematics at intermediate grade levels. Such a student, upon re-

~

quest could be placed with an "outstanding” mathematics teacher for several hours a day
through the quarter and receive up to six hours of credit for such an experience.

Q &
ERIC
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Of the thirty to forty students who hive participated .3 "Associite Teachers' thus

N ®
far, cach casc and contract has been quite unique

-

ranging, [rom 3 hours ot ~dditional work

in tutoring a reading program Lo 12 hours credit for the cquitalent of another svadent teaching

experience in a different.type of school organization (i.c., team teaching, rural schools,

~
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PREPARING TEACHERS FOR WHATY

: i
In tryving fo asséss what teachers really need to know, plus the attitudes, compet -

encies, and skills they should have Lo teach effectively, the statt developed a series of

5

« "threads' which run through the total program (which are felt te be probably more important

5

in some respeets than the coursework content and methodology previcusly outlined.) The

i
[

JSive major "threads" found throughout the program are: (1) Variability (2) The World of

Woik (3) Conununity (1) Sell-Concept (5) Process ol Learning.  (Sce Dingram 2)

L e—

K]

N
I\
N,

\

'\Ml‘iulﬁlil)' - includes an intro(luétion to‘ exceptionality inclu('l'ing' working \ﬂ'i(h
and studying ahout cl;il(lren who are disadvantaged, ' cmotionull&' disturbed,

. ]
educuble mcntgll},' retarded, gifted, or have speech and héearing defects, cle.
The intent is not to make "experts' out of regular cluss'{'oom leachers con-
cerning all of these arcas, but rather to sensitize them to the differences
and problems presented by a wi'clc variety of children in a regular c‘lassr‘gom.

World of Work - refers to concept of preparing teachers to provide children
Y

(at the elementary level) with an awareness of carcer education and to develop

positive attitudes about a wide variety of c‘-in‘ccr possibilities. The Utah State

i

i

University Department of Elementary E(luci}tion- received a grant from the
state Lo dcve.lop.u packaged pre-service andfor in-service training program
which may be utilized-in other colleges and/or school districts to prepave

staff for ctfective utilization of the statewide World of Work program. The

instructional packages*will be compléted by fall of 1973 and ready for ficld-

testing and evaluation during the 1973-74 school year.
-t
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. . . . : i Y. s o
Community - includes preparing teachers to work with parents in the home

and school setting, making referrals to proper agencies and heing involved -

B % ’ . . .
! with other community institutions and resources which support and fire-

-
&

velated Lo the school.

Self-Concept - refers to preparing teachers o improve their own sell-

concept and to do an effective job of helping the child develop a healthy

\ ) . - R - . ’ &
sclf-coneept in the ¢lassroom setting. Students’in training receive in-

strruetion concerning verbal and non-verhal communication, and are

~

sensitized to the nedds nd feelings of children.  The humunization.of
cducation is a mnajor goul. '

.
i -

Process, of Learning - includes principles and methods from child growth
. [ -

<

[ . s
wnd development as they relate to learning theories, cte. Even though

students receive’eredit for their methods courses during the third level

> «

of the program, the introduction in "how-to" tedeh reading, math, and
- .9' i :
science, ete., starts at Level T and continues through the student teaching
and associate teaching phases of the program, Conversely the credit
. N .

for IBducational Psychology, Human Growth and Development, ctle., is
%

given at Level II, but in actual practice is continually reinforced and re-

a N - i

taught throughout other levels of the program.
.. g 4 Y
The precedihg diagram is the resultl of an attempt to represent graphically the inter-

- "

relationship of the five major program strands at cach level., In actual implementation of

the model‘ the emphasis on these major strands is not likely to be equal at each level.

The following diagram represents a similar attempl to graphically portray the way in

" hthe levels of the model build on prior experience. (See diu-g ram J3)
‘ |

ERIC | .
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oo INAMINING A STRAND AT ONE LEVEL

. R v '

“‘ : [ ) v . "p \
. < 3 g, . .
A variety of learning experiences and activities will he st_x/";ctur'cd within cach of
. i i ” .

- -~

N ‘ + . : .
the major strands ol emphasis at each level. In designing the program §tr;1cture'm thig

<@

v AN

s

way, the {lexibility nccessary to continuing nppl‘al;snl and improvement is assured. Each
' . . . ‘ 3 A ' R
. ‘\ i . ! Y | Ets - . R . .
.of the planned experiences and activities can thus be i1gsolated for examination and revision.
. e
. : 1
$ - "

The following diagranvis meant to he representativ® ol a single area block at one
* . ) s A . %
level of program experienze. It, [or’example the diagram is used to represent that part
o . N . o . .

3
A

of the "Variability" thread existing in thie program at the sccond ("Others™) level of ex-

. DR . N - i :
perience. The component part (see Diagram 4) could be thought of as 1‘epl'csemm§95Uch
: t . .

"5‘3& activitics as: _ - . o
: % : * .

e [ 8 . - . : 4 L.
———r N \ . P . N .
A The proposed mini-course program on Variability complcted in,
. Flie. ]
. . ~ . . o
M I . . ) . ". . . ) .
. - . relationship to the n}:mgnmcnt in working in an elementary school
. R : l /
’ classroom. (Large Block) - : .
"y ' ' » oL ) A .
B. Complelion of an in-depth case study of a pupil of wide variability
N - .
occuring in the classroom asdignment. "(Mediun Block)
' : - . .
. - TN
‘ C. Instruction on cultural bias )()f testsund the effeet of the Qelf t'ul—/
. : // ' : . e —_
. filling prophecy' upon the/perl'ormnnce of children.”™ (Small Block)_
- ) R A ' ) . i
D. JInstruction in apprematl/én for the cultural hackground and diffcrences
s g ~ : :
I of minority group children. (Large Blogk)
! .
AN
<
v
. \
O
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The final diagram (Diagram 5) is meant ty graphically represent the wayvs' in which
Kl . . : . §

. » ' . M )
the model interrefates. as @ unified structure.  The philosophical {framework [rom . which

. - . : v . P
the model was constructed was that develdped by Arthur Coombs et al in-Perceiving -~

.

.

Behaving-- Becoming ASCD 1962 Yearbook. In the model we haye first attempted to

<] .
help the_gtudént realisticallyto perceiveshimself as an individual, in relation to the
o ’ . ' . ° . i i E
teaching tasks dnd to other people.. The psogram then places the student in a variety «

- -

of situations’in which he has cxprfr'icncdi-n behaying as a teacher. Instruction is pro-

vided to help the student develop those skills and to lenrn those things needed to hecome

. / i .
. ) ! . . . - . . - L
a successlul teacher, and to try his teaching skills in a supe »vised and guided situation.
A . ' - - N /" .
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INSTRUCTIONAL MATERTALS

In atterpting to implement the program and to individualize insiruciion for the
students going through the program the Department purchased a wide variety of instructional

materials and puckages develeped at o variety of universitites and through commercial

N

sources. Department members have also cercated theiv own materials and packages for

use in the various phases of SODA.  Students use the materials independently and/or in
conjunction with the regular instruction they receive in the seminars,

¢
s

Parts of the 'l‘h'ioko} Interaction Laboratory for Teacher Development and SRA
Inner-City Simulation Lzlborul‘ory.zu"e used throughout the program. 1In addition, the
program u,til‘i 7es sclected Wilkits dcvel(;p_c(l, at \chcr State College and a variety of re- -
source books, materizls, handouts, ete., are used in all phases of the program, The
Do.p:n'ln‘](rnt maintains a seperate curricvium library for students to check out these

materials at any time.

'El{llC ,

Aruitoxt provided by Eic:
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EVALUATION

At the end ol cach quarter, the Department Chairman meets with students at each

of the SODIA levels and receives feedback on ways of improving the progeam.  Similar

!
meetings are held with the teachers in cach of the portal schools to assess what should be
improved, changed, and modilied. The program will continue to he moditied and revised
as new information is gathered and refined.

In addition Lo#Jac informal evaluation the Department .of Elementary Iiducation has

received a grant of 86800 to formally evaluate the program beginsing in the fall of 1973.

This formal evaluation is being funded by the Utah State Board of Education, the Utab State

Universily Provost's Office, the Dean of the College of Education, and the Department of
Elementary Education.  The cvaluation is intended to be broad inscope and utilize a variety

of data collection and analysis of technique. Three general types of data are to be collected.
¢

They are: |
N A. Achievement Data - collected from information obtained from
standurdized achievement test§ on students in training and
children in the portal schools.
B. Attitudes - collected from info;‘mation cgained [rom nttitudg

scales administered to students in training.

C. Opinions - collected from opinionaires administered to strdents

in training; cooperating portal school tcachers, and portal school

¥

. - \'.
. admintsirators. .

e
ERIS ~ : v
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Fvaluation Procedures

L. Achicvement

During the Gl gquarter of 1978 student teachers will he given the general and

clementary sections of the Nationa. Teacher Examination (SPRESY. Comparison of

achievement scores will binnde her seen SODIA prog am students and national norms
and students completing - - program hrough the former clementary teacher education
h program, N .

.

Achicevenicnt scores of portal school children who have taken the Towa Test ol
Basic Skills and/or the California Achievement Test (full battery) will also be collected.
Comparison of achievement scores of portal school children during the 1972-73 school
vear will be made with the three vear average achievement scofes of children from the
. same schools in the 1964~70 through 1971-72 school year in cach of the Co()l)el.’:lling portal
schools.

Attitude"s

5

The Rokeach Dogmatism Scale will be administered to all elementary: edueation
student teachers during fall quarter 1973, Comparison of dogmatism mean scores will )
be mide between SODIA program students and students completing their program through

envollment in-the former elementary cducation teacher training program. Comparisons |

§

will also be made on the mean dogmatism scores ol SODIA program students and teacher

education students at Utah State University obtained from two previous rescarch studices.

. My

2

Opinions: ) .

An opinionaire has hecen constructed to collect a varicety of inform&lion from cooperating

r

teachers and administrators as Lo the relative cifectiveness of the SODIA progr:m in the

portal schools. This opinionaire will be administered at the end of fall term 1973.

ERIC

A FuiiText provided by ERiC
i



Another opinionaire has been constructed to collect opinions of clementary teacher
cducation students in SODIA concerning three domains (cognitive, effective, and skills)
in which they have received (raining and instruction while in the SODIA program.  Opinions
of the SODIA students and students who have received their instruction in the former program

will be compared to see if there is any ditference in the perception of the two groups con-
i
‘ ! - .
cerning their competencies in the previously stated domains,

\ -

€

O

ERIC
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SODIA PROGRAM CONTRIBUTIONS TO THE INPROVEMENT OF EDUCATION

The SODLA program cohtributes to the improvement of education in thatth series of
"threads'™ have been developed that run through the program (variability, World of Work,
community involvement, self-concept, process of learning) which represent a departure

from the commuonly accepted arcas of emphasis in most teacher training programs. Ave

feel that these threads are at the "heart” of the competencies that a teacher should have

to he an clfeetive teacher.

The program demonstrates that a new, innovative, comprehensive program cun
be initiated without large dmounts of funding from oulside sources. It demonstrates that

students in training can receive the equivalent of one tull yvear of supervised experiences
in a regular four year undergraduate program, It demonstrites that competeney-hased

materials developed at other institutions and commercial sources ean be adapted efteetively
in an institution away and separate from where they were originally developed. It demon-

strates that it is possible to have a compreherisive teacher education program involving a

v @ N
variety of departments working together. It demonstrates that a comprehensive teacher

education program-can he provided in partnership with public schools .
.The SODIA program has Been particularly effective in helping students decide ata
very early stage of their carcer whether elementary teaching is something that they want to
-

acti'vcly pursue in their co}lege program (freshman year.) In the ﬁr‘st year of the program
zi[‘)pro.\;ibnmtcly fifty percent of the stmiénts who took the 1'i1'sl‘ level ';chlass (Sclf) elected not
to continue in Elementary Education. Thi:s percentage has dropped appreeiably in the
sccond vear of theb‘progrnm lo approximately ten percent of th‘e students deciding on dif-

ferent careers at the end of the freshman experience. An additional ten percent leave

Elementary Education at the end of Level I (Others) phasc of the progranf:



A

The program further provides for a very cttective means of combining theory with
practicum, Students ixl_l;':Lixlillg start l.o work with children in their freshican vear and
continue to work with childrenin a cl:.lss;'oom silun.liun il‘l their sophomore, juni(.n'. and
,Senior years.

Ancther somewhat intangible contribution of the program is that employcers indicate

S
. . ' (. . .

that the graduates of SODIA are equivalent to secondor third year experitneed teachers
in their ability to function and teach effectively.

: ' 3

' Anotlier contribution is that the students themselves are extremely enthusiastic
over their participation with children at all levels of the 'program.  They feel that they .
are well prepared upon completion of SODIA. s

Another contribution is the improved instruction for children in the portal schools.
Almost every classroom hias two or three students (Level TT - Others: Level IV - Imple-

. ) | ,
mentation or Level V- %S()ciulc Teaching) in training that help provide individual in-
siructicn for children. In addition, the cooperating teachers receive continual help in
improving their supervisory skills as well as their personal teaching skills.

College staff are flo longer perceived as being in the "Ivory Tower" and out of touch,
hecause they are in the schools most of the day, every day, supervising the students,
working with cooperiiting jeachers and teaching the seminars. The seminar classes are

) :
taught (for the most part) right in the portal schools.

N
] .
: /
|
-
-~
- .
i
o .
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Examples ol Materials Used in Level 1T - Disciplines

A, Why  Teach Elementary School Mathematics
by Dr. Bryee, Adkins : .
. ]
. 3
N - R \
B. Numeration Systems ,
by Dr. Bryce Adkins
. . . ‘\\
C. Objectives for Reading :
hy Dr. Gail'dJohnson
;
)
. <]
0 1

ERIC
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‘\ S | TEACHING ELEMENTARY SCHOOL MATHEMATICS
.

Instructional Module I S

/ WE SHOULD '\
[ - ALL BE THANKFUL\
FOR"TEACHING
ELEMEMIAR (o Ty

SPEAK
FOR -
YOURSELE ).
JOHN..

OR

WHY TEACH ELEMENTARY
o SCHOOL MATHEMATICS ?




SETTING EDUCATIONAL GOALS
|

IN ELEMENTAKY SCHOOL MATHEMATICS

s

"If we could first know where we are
and whither we are tending we could
better judge what to do and how to
do it,

o
?NQ\Q ~ Abraham Lincoln

Prospectus

Teachers must make many decisions about the relative importance
which differént knowledge and skills have for the pupils in elementary
school classrooms. In mathematics, for example, the teacher who decides
that a high level of "mastery" of the basic multiplication facts merits
the use of pupil time which might otherwise be spent in studying a unit
in geometry(has made an dmportant and basic decision. about the relative
'worth of topics commonly taught in elementary school‘bathematics. Every
teacher must frequently make su¢h decisions. Even the teacher who
decides to faithfully follow tjE textbook and not vary from the topics
and emphasis reflected in the textbook has madesuch a basic decision
about what his mathematics program should be.

It seems logical to assume that the best decisjons as to what
mathematics should be taught will be made by those t&qchqrs who are
knowledgeable about the recommendations df "experts' in the field

and about the practices which have been.tried in the past and the
results of these different practices. Unfortunately there is, and
apparently has always been, considerable diversity amoﬁgu}he opinions
of experts in regards to most areas of elementary school mathematics -
instruction. Thus the teacher is left with the problem of developing
his own philosophy to serve as a basis foTr making decisions about
"What, Why, and How" elementary school mathematics should be taught.



The goal of this instructional unit is to provide the student with
information about the ways in which the question, '"Wha: arithmetic shall
we teach?" has been answered in the past and is being answered in con-
temporary elementary school classrooms. It is believed that this know-
ledge will best equip the teacher to anticipate, prepare for, understand
and adapt to changes in the elementary school mathematics program which
will occur during the teacher's career. This knowledge should also
help the teacher to make logical and consistent decisions about the
mathematics program he conducts in his classroom.

I'd

Terminal Objectives )

Upon completion of this module the student will be able to state,
either verbally or in writing, his'philosophy about the purpose of
elementary school mathematics.

Upon completion of this module the student will be able to make
rational decisions about the relative merit of different topics in
elementary school mathematics. These decisions will be consdistent
with the philosophy which the student has developed about the purpose
of elementary school mathematics.

Upon completion of this module the student will be able to defend
his dec'isions about the relative value of djifferent topics in elementary
school mathematics when these decisions are in opposition ‘to the decisions
of others,



PRE-ASSESSMENT

-

~Respond to two of the following 'problem situations.'" Record
and retain a copy of your response for use in conjunction with the
Post-Assessment phase of this module. Your record may conéistmgf a )
tape recording which you might make of the response you would give
to the selected problem situations. This record could also consist
of a tape recording of a role playing situation engaged in by a group
cf your peers, or it could be in the form of a written answer or re-
action to the problem situations.

1. Assume you are in your fist year of elementary school teaching
and for the first time meeting with'a group of parents of pupils in
your room in a regularly scheduled "back to school night" sponsored

by the P.T.A. One of the parents has expressed his concern over the
level of computational skill he believes his chiid is developing in
arithmetic. Although he is not blaming you indjvidually he does believe
the mathematics program is not as good as it used to be. You are
aware that there is a siganificant body of evidence that pupils are not
developlng as high a level of computational skill under ''modern mathe-
matics' programs as their predecessors did under a more traditional
program. Develop a response which you think Should be given 4in this
eituation ' -

2. Assume that your schodl has recently administered a battery of
standardized achievement tests and that the scores in mathematics
"computation' have generally been quite low, although the scores in
"reasoning' (Or problem solving) were very high. The Principal is
talking with you about the need for finding a way to improve the com-
putativbnal skills of pupils in your sthool and although he has praised
you and the other teachers for the good scores in the ''reasoning’
section of the test you believe he thinks the puplls should have done
better in 'computation." Dﬂvelop a response which you believe would
help his understand the situation. , .

3. 7 Assume you are in your fist month of teaching in a fifth grade
classroom and you have discovered that most of the pupils in your
room do not know their basic addition, subtraction, and multiplication
facts. You have in general planned a program which you believe will
enable most of the puplls®in your room to complete the work in the
textbook supplied by your school 'for mathematics. You are now faced
with the.decicion of whether to embark on a supplementary program aimed
at helping the pupils in your room gain "mastery" of the basic facts
of whether to continue with your original plan for completing the
textbook. - .
" You suspect that if you omlt some of the textbook topics the teacher
who will have the pupils the next year will disapprove because they will
not have had the basic experiences upon which she is to build. On the '
-other hand you are equally fearful that this teacher will talk abeut you,
as she has’'beer about the teéacher who was in your room last year, saj—
ing that the pupils just didn't learn the ba51cs of arithmetic.

- .




-

'

What program do you recommend for best resolving this dilemna?
Why do you belleve it is‘best? What p. ‘oblems do you anticipate? What-
- action would you recommend for trying to ameliorate them? o

4. Assume you have been appointed te a co 'ttee of elementary school
teachers in your district who have been chafzgd‘w1th the responaiblllty
" of recommending an elementary school mathematics tex{book series for ,
adoption by’ the district. After considerable study the field haa been
narrowed, to two series. In many waya, such as artwork, format, :Lality
of paper ‘and binding the two boo&e seem even. * One basic difference -
is apparent, however. In terms of content one series provides a very
structured approach that is basically traditional in content and pro-
vides many practice exercises for each topic. The other series considers
Severai topics which are not in the first text, but. it does not prov1de
as many practice 'exercises. Thus the basic dec181ons seems to be one
.0f choos: g between a broader éxperience in mathematics for children
or one which provides- greater opportunity for developing ''mastery' of
computational Skills. .

~

On the, basis that other qual:ties of the texts are equaI Whlch
series do you favor7 Why?

o,
«
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. WHAT ARITHMETIC SHALL WE TEACH?I

As a result of the nature of teaching, every teacher must frequently
make decisions about what he should teach. For example, "Is a question
raised by a child of sufficient value to merit abandoning a planned
lesson in favor of pursuing an unplanned for topic?" ™How important
is it that pupils understand a topic in mathematics as opposed to be
able to perform accurate .computations without understanding?'' 'Should
a fifth grade teacher._embark on a program of developing mastery of the
basic facts even though it will mean other topics in the textbook will
not be considered?" 'Is it more important for the pupils to develop
understanding of some topits or to cover the textbook?"

Many questions similar to the preceding ones must be answered by
the classroom teacher. But, are the answers given the best possible?
.The best answers are formulated by teachers who have a philosophical
base to use as a framéwork in formulating wise and consistent choices.
The preface to the, "Mathematics Curriculum Guide", of the Clark County
(Nevada) School District? recognizes the importance of th's problem
through the following statement.

Philosophy

~

In developing a consistent philosophy to give direcs
tion to mathematics instruction for all students in the
public schools, it is necessary to consider the following
cuestions: - ' )

1. VWhy should mathematics be taught?

= 2. VWhat mathematics should be taught \
”’ﬁen and to whom?

3. How should mathematics be taught? , )
; ! Vel
It is obvious that the answers to ‘Questions #2 and #3
depend on the answer to #1; and that the second question
has to do with the selection, scope, and sequence of content;.
and that the last question deals with methodology.

1. Although the introduction of topics from other branches of mathematics
has resulted in more appropriately labeling_the contemporary progran
"mathematics," rather than "arithmetic'". The title of a monograph
published in 19}8 by Guy M. Wilson was chosen for naming this section,
in an- attempt-fo emphasize the pelsisting nature of this problem.
{(Wilsort, Guy M., What Arithmetic Shgll We Teach?; Houghton leflln
Co., 1929 149 pp.) '



Question #1 1s the 'hard" one, because the answer re-
quires that certain assumptions about the nature of man
and what constitutes the ''good life" be made explicit,

For example, if it is assumed that <ontrol of the environ-
ment' by man is desirable, then it logicaliy follows that
mathematics should be taught since it enables man to des-—
cribe and predict physical phenomena. Of course, man
exists at a point in time and space, so these assumptions
change from time to £ime and from placé to place.

The complete develobment of such a deductive philo-
sophical system is beyond the scope of these introductory
remarks. A simple statement of beliefs must suffice.

" Every individual should be limited in his life choices
only be his own unique set of "original" equipment, such as
physiqué, intelligence, and health. Insofar as possible,
~hg should be the master, not the slave, of the routines )
and decisions which shape his life. Education, including /F~
mathematics education, is the key to this mzstery. In an

age of increasing specialization, the elementary schobl

is becoming the last fortress of general education. The
mathematics which is taught at this level must be aimed

at keeping doors open for c<hildren. Whether or not a

student elects more mathematics in secondary school, he

should leave the elementary school with a powerful tool-
mathematical literacy--with which to chip away his piece of

the ''good life."

(Clark €ounty School Jistrict; 1967)

Although the primary purpose of this instructional program in the teacn~-
ing of elementgyy school mathemat}cs is to provide the student with

a repertoire of "evaluational and iInstructional procédures and skills,
the decisions of "Why" and "What" to teach must provide the basis for
wise decisions of "How" to teach. The emphasis in this module 1s upon
helping students obtain background information requisite to the forma--
cion of a philcsophy about teaching elementary school mathematics.

Other modules in this prog.-am will emphasize '"methods of teaching
elementary school mathematics.

"IN THE BEGINNING - - - "

At the time of the colonizatiqm of America in the
first hrlf of the seventeenth century, arithmetic was
not considered essential teo a boy's education unless he was
to enter commercral life or certain trades. The instruction
in arithmetic was often given in a separate school, called
a writing school, or a reckoning school. When arithmetic
was .taught in the grammar school it was very rudimentary.
Not only was this true, but among the nobility and aristo-
cracy cof the educated, arithmetic was looked upon as
"common," "vile," "mechanic,'" because it was the accom-
plishment of clerks, artisans, tradesman, and othérs who
bore no sfgns of heraldry." Consequently it was a subject
beneath the dignity of a boy unless he was "less capable

Riﬁ;" - ,‘




o1 Jlearning and fittest to be put to trades.

(Monroe, 1917:5)

With the preceding description Monroe ~haracterizes the rather
skimpy nature of the almost non-ezistent arithmetic program of
colonial schools. The careful reader will also note the attitude the
more influential citizens of the colonial perlod had about the im-
portance of knowledge of arithmetic.

Many of the early schoolmasters did not know how to perform
arithmetical computations and in many communities it was necessary
for those parents who wanted their children to learn to "cipher" to
make special arrangements for private tutorfng outside of the regular
school instruction. Much the same situations as occurs today for
rhose parents who want their elementary school age children to learn
to play the piano.

Gradually as commerce began to grow in the colonies the need for
people who could cipher also grew. More and more the ability to cipher
became a desired skill for the schoolmasters who were employed, and
graduaily the number of schonols increased in which instruction in
cirherin,; was made available for those puplls who~-wished to gain these
skills.

The reason for arifhwmetics gradual acceptance during this period
of one hundred and flfty or so years seems fairly obvious. There was
a need for people who could cipher in order for the colonists to im-
| prove the quality of their lives through increased trade. This aliso
| led to an equally obvious answer as to what arithmetic should be

taught. - Pupils were taught those sxills necessary to carry on the

commerce of the time.

The way in which arithmetic was taught throughout this period is
of considerable interest because of its difference from the way in
which the subject has been recently taught. Since the method was so
generally used over such- a long period of time with so little dis-~
satisfaction, there seems reason to question if methods we now accept
as satisfactory may not also be seriously questioned in the future.

Throughout this first hundred and fifty years of development of
arithmetic as a school subject the method of instruction was predomi-
rantly one called '"the ciphering book method." The idea of helping a
pupil was not part of the colionial day teacher's creed; nor was moti-
vation, except perhaps by punishment, considered necessary. The teacher's
role was to maintain order and to "hear'" lessons. Throughout most
of this period the study of arithmetic was not compulsory. Only those
pupils who desired to do so, or pareats insisted that they do so,
undertook the study and it was only pursued go long as desired. The
following account written by,a man who was a student taught by the
ciphering hoyk method is(Eypical of several such records which exist.

\

|
s
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At length, in 1790 or 1791, it was thought that I was

oid enough -to learn to "cypher," and accordingly was permitted

to go to school more constantly. 1I.told the master I wanted
to learn to cypher. He set me a "sum" in simple addition -
five columns of figures and six figures in each column. All
the instruction he gave me was,Add the figures in the first
column, carry one for every ten, and set the over-plus down
under the column. I supposed he meant by the first column
the left-hand columm, but what he meant by carrying one for
every ten was as much a mystery as Samson's riddle was ‘to
the Philistiens. I worried my brains for an hour or two,
and showed the master the figures I had made. You may judge
what the amount was when the columiis were added from left

to right. The master frowned and repeated his former
instruction, Add up_ the column on the right, carry one for
every ten, and set down the remainder.

Two or three afternocons (I did not go to school in the
morning) were spent in this way, when I begged to be excused
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irom iearning to cypner, and the old gentieman with whom I
lived thought it was time wasted: . . . The next winter there
was a teacher more communicative and better fitted for his
place, and under nim some progress was made in arithmetic,
and T made a tolerable acquisition in the first four rules,
according to Dilworth's Schoolmaster's Assistant, of which the
teacher and one of the eldest boys had each a copy. The two
following winters, 1794 and 1795, I mastered all the rules
and examples, in the first part of Dilworth; that is through
the various chapters of rule of three, practice, fellowship,
interest, etc., to geometrical progressions and permutation.

{(Monroe, 1917:44-5)

The ciphering book method of instruction probably began as a necessity
due to the absence of textbooks in arithmetic. The method persisted even
in those situations where texts were available, however, and the prefaces
of early texts in arithmetic indicate they were written to facilitate the
ciphering book method rather than to alter it. There is some evidence
that in many schools the ciphering book method gave way to the "monitorial
method' towards the end of the period of development. Under the moniforial
method of instruction the master "heard". the more advanced pupils' lessons
and they in turn instructed the younger chiidren.

The objective of this instruction was a knowledge of the rules
and their applications— Little real computational 3kill prcbably resulted
from the limited practice that was provided. Pupils frequently doubted
that the master could actually work the exercises and there are some
records of wrong answers having been copied into the pupil's ciphering
book. Imagine the difficulty the next generation of students must have had
in obtaining the same wrong answer that appeared in the master's book,
and of the pupil's fear of questionirg the answer of the master. Existing
copies of old ciphering books and early textbooks indicate that it was
common for pupils to work no more than approximately five exercises in’
addition and subtraction before it was considered they had mastered. this
area of study. The following quotation provides a better undérstahding of
instruction during this period. ‘ :

;",‘

sum or two was set each manuscript, to be ciphered on the
slate, shown up, a if right, copied into the manuscript.

Two sums were all that were allowed in subtraction, and this
number was probably as many as the good man could set for each
boy. This ciphering occupied two hours, or rather consumed two,
and the other hour was employed in writing one page in a copy
book. Once,\when I had done my two sums in subtraction, and
set them in my book, and been idle an hour, I ventured to go
‘to the master's desk and ask him to be so good as to set me
another sum. His amazement at my audacity was ecual to that
of the almshouse steward when the half-starved Oliver Twist
"asked for more.' He dooked at me, twitched my manuscript

No boy had a ;rinted arithmetic, but every other day a
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toward him, and said, gutturally: "Eh, you gnarly wretch, |
you are never satisfied." 1 had never made such a request

before, nor did I ever make another afterwards.

(Monroe, 1917:16)

This period of gradual acceptance of arithmetic as a school subject
seems to have culminated when laws were passed in both New Hampshire and
Massachussetts, in 1789, making the teaching of reading, writing, and arith-
metic obligatory. It seems likely that the passage of these laws simply -
represented the recognition and legalizing of a practice that was by then
prevalent., Whether or not this 1s true the enactment of these laws indi-
cates that arithmetic was then considered necessary to an elementary
school education and the subject was accorded a place coordinate with that
of reading and writing.

o,

Thus ended the first period. in the development of arithmetic as a

" school subject. A period of approximately one hundred and fifty years

during which arithmetic gradually gained acceptance as having a place in ;
the education of all elementary school children. Throughout this period
arithmetic was taught because it was needed to enable the commerce of

the colonies to_grow. The content was selected on the basis of its useful~

ness in the commerce of the time. The method of instruction was predominantly '
that of the ciphering book, which gave way at the end of the period to' the

monitorial approach in which the older pupils ‘served as "monitors" in

teaching their younger peers, due to the large number of pupils who were *

then studying arithmetic, )

-
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MENTAL DISCIPLINE
THE FIRST MAJOR CHANGE IN THE TEACHING OF ARITHMETIC

In 1821 the single~most influential textbook ever published in
elementary school’arithm§tic came into being. This was Warren Colburn's,
First Lessons In Arithmetic on the Plan of Pestalozzi. The title of
Colburn's text definitely 3donnects his work with the ideas of the noted
Swiss educator Pestalozzi. | It was Pestalozzi's belief that arithmetic
was the most important means for providing children with the mental train-
ing which would result in the power to form clear ideas.

-Colburn extended this bellief even further and in an address stated,
"Arithmetic, when properly taught, is acknowledged by all to be very
important as a discipline of the mind; so much so that, even 1if-it had no
practical application which should render it valuable on its own account,
it would still be well worthwhile to'bestow a considerable portion of time
on it for this purpose alone. This is a very important consideration,
though a secondary one compared with its practical utility.'"

The publication of Colburn's text fieralded a new era in eleméntary

~ school instruction. One in which the theory of formal mental discipline

was to dominate. The advocates of mential discipline believed it was possible
to strengthen the mind through strenuous mentals exercige just as it is
possible to strengthen the muscles of the arms by lifting weights. The
prlmary purpose of school instruction inall areas of the curriculum became
one of "disciplining" the ming. ¢

»}"-‘.«,m

.1t was common during this period of time to have two periods df

“arithmetic instruction each day, one of which was devoted to non-paper

and pencil or oral arithmetic, often termed "intellectual arithmetic." i

Monroe (Monroe, 1917:91), provides a glimpse of the thinking of the :ime jn
a quotation from Davies text, "Intelicctual Arithmetic."

It is the object ot this book to train and develop the
mind by means of the science of numbers. Numbers are the
instruments here employed to strengthen the memory, to
cultivate the faculty of abstraction and to sharpen and

s

develop the reasoning powers. S

The Mental Discipline movement reached its peak about the middle of
the nineteenth century, with estimates made in 1850 of.the amount of time
elementary schools spent in the study of arithmetic ranging as high as
50%. (Monroe 1917:132) This trend made no further sigéigicant galns until
its fairly rapid demise during the final decade of the A9th century.
> .

During the period of mental descipline the reason for teaching arith-
metic in the elementary schools was drastically changed .from one of social
utility to one of strengthening the mental powers.. The chamge in purpose
resulted in signigicant changes in both the content and the methods of
instruction. Topics which had little if any real usefulness, such as find-
ing the cube root of numbers, were included because of their assuped
value as a discipline for the minds of ‘students. The methods of instruction
became more dependent upon the use of textbooks, with intellectual or oral
arithmetic being given equal emphasis with the more traditional work using

[:R\!: paper and pencil. Class og group instruction replaced the individual instruc-

wll Toxt Provided by ERIC
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tion that was common under the ciphering book method. Greater emphasis was
placed upon practice and the development of computational skill.

THE REACTION AGAINST MENTAL DISCIPLIKE

Several important influences during the last decade of the 19th century
resulted in the rapid demise of the mental discipline mpvement. Among these
were; (a) the Herbartian movement in America, (b) a psychological movement,
and (c) a general reaction against the overemphasis on the study of arith-
metic and mental discipline as a dominant force in education.

Herbart was a German educator who had been influential in Europe for
many years before his theories gained recognition in the United States.
In fact it was nearly fifty years after his ceath that the Herbartian Society
was flrst formed in this country. The principle of apperception, accredited
to Helbaft was emphasized by his followers in America. In essence the
principle is that new experiences are given meaning and interpreted by means
of ideas which have been obtained from past experience and which are present
in the consciousness at the time. The placement of emphasis upon the content
of a subject was fundamentally opposed to the diskiplinary concept,of educa-
tion. The Herbartians emphasized history and literature as subjects in the
elementary school. The énthusiasticgsupport given to\the work of Herbart
swept over the United States and did much to counteract the mental discipline
movement.

During this same period William James published his book, Principles
of Psythology, 'in which he reported plausible experfmental evidence to
suppert the contention of his contemporaries that one's native ability -
remgfber gan not be trained by specific exercises.

Concommitant with the Herbartian movement and the research performed -by
William James and replicated by other was a general reaction® against ‘the
disciplinary value of arithmetic. Both educators and the general public
became actively critical of the public schools and the arithmetic program.
Investigations were commonly made of the schools. The committee which
examined 167 districts in New Haven County, Connecticut summarized their
opinion of arithmetic by stating, "Arithmetic has thus become a science
of difficult trifled and intricate fooleries peculiar to the common school,
‘and  remarkable chiefly for sterility and ill-adaptedness to any useful
purpose.'" (Monroe, 1917:127)

Primarily the rebellion against mental discipline took the form of
criticism without constructive suggestions for improviing the school program.
The most important contribution to fill this void was made by John Dewey.

It was Dewey's thesis that the environment presents problems which are
polved by measurement, i.e. through the use of number and number relation-
/ships. To this belief Dewey added his more general educational principle
that the process of education.is most efficient when the child is ‘placed

in an environment which requires physical activity. To teach, according to
this thesis, both the teacher and the text would provide situations which

required measurement ‘and the relating -of quantities.
\, p
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The reaction against formal discipline was followed by a counter
reaction in which the disciplinary function of arithmetic was again recog-
nized and given equal status with its utilitarian furdction. It became
common to refer to the science and art of mathematics. The science of
numbers dealing with their so-called cultural value and the art of numbers
referring to their utilitarian value. :

In a "Special Report on Arithmetic'" the Committee of Ten reflected
the tenor of opinion of the time in both recognizing the '"disciplinary"
value of arithmetic and in making a plea for change. In their plea
they stated, :

The opinion is widely prevalent that even if the subjects
are totally forgotten, a valuable mental discipline is acquired
by the efforts made to master them. - While the Conference admits
that, considered in itself, this discipline has a certain valde,
it feels that such a discipline is greatly inferior to that which
may be gained by a different class of exercises, and bears the
‘same relation to a really improving discipline that lifting
exercises in an ill-ventilated room bear to games in the open
air. The movements of a race horse afford a better model of -
improving exercise than those of the ox in -a tread-mill. The
pupil who solves a difficult problem in broderage may have the
pleasant consciousness of having overcome a difficulty, but
he cannot feel that he 'is mentally improved by the efforts he
has made. To attain this end he must feel at every step that

he has a new command of principles.to be applied to future \
problems. This end can best gained by comparitively easy pro-
— . blems, involving interesting combinations of ideas.
E;/ﬂ (Report of the Committee of Ten, 1894:108)
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THE RETURN TO SOCIAL UTIﬁ%TY ARITHMETIC

Although the disciplinary value of arithmetic was still conceded at
the beginning of the twentieth centery, emphésis had shifted from justifying °
" the study of a topic on the basis that it pro %ded good mental exercise.
The literature of the period was replete with suggestions for topics which
should be dropped from the: arithmetic curriculum. In a monograph titled,
"What Arithmetic Shall we Teach?'" Guy Wilson reflected the consensus of
expert opinion of the time regatrding the purpose of the elementary school
program. Wilson writes, (Wilson, 1926:1-2) :

While not denying the cultural and dis¢iplinary value of
arithmetic--in common with any subject systématiqally studied
and well taught--it is assumed that arithmetic in the grades
is justified only on the basis of its utility in the common
affairs of 1ife. We learn the multiplication table, not to
sharpen the wits nor to comprehend a beautiful system, but
to figure our bills, our taxes, or .the interest on a note.
What ever arithmetic is given in the grades beyond the
essentials reduired by social utility consumes time that
could be used more profitably in other ways. -

Several of the noted educators of the early 1900's commented on the
purpose of arithmetic instruction and emphasized their belief through,state-
ments which ridiculed earlier programs. Thorndike in a vary thorough
criticism of the arithmetic program paid special.note to problems that were
presented in the earlier texts. In listing several examples he apparently

"was unable to resist contributing sarcastic comments about some of the
problems as he wrote, (Thorndike, 1921:4-5) .
H The older methods permitted the teacher to set any problem
that was g problem, regardless of whether it would ever occur as

a real problem in a real world. The following are samples of

problems accepted as satisfactnry by textbooks and teachers twenty
years ago: ’

Suppose a pie to be exactly round and 10% miles in diameter.

If it were cut into 6 equal pieces,'how long would the curved

edge of each piece be? '

Such pfoblems as the abo¥e could ocecur in real life only in an
in'sane asylum.

. There are ten columns of spelling words in Susie's lesson and
: 32 words in a column. How many words are in her lesson? .

This was perhaps .not unreal, since a school that would give such
problems might aiso assign 320 words for a single spelling lesson!

. Consjider the perfectly fantastic and futile nature of this
' problem for .a problem's sake: ' :
- _
. . A man 6 feet high weighs 175 pounds. How tall is hif‘dife,
who weighs 125 pounds and is of similar build? .

N—




The newer methods set a higher standard in the selection and
conatruction of problems, requiring not only that they give the
pupll un opportunity to think and to apply arithmetical knowledge,
but aiso that they teach him to think and to apply arithmetic to
aituations such as life may offer, in useful and reasonable ways,
and so to esteem arithmetic not only. as a good game for. the mind,
but also as a substantial helper in life's work.

During the "social utility' period the purpose for providing instruction
in arithmetic was simply that of providing the child with the knowledge
and skills which he would need to live a productive and satisfying life ™
as an adult. Content was selcted on the basis of the needs of c ntemporary
adult society as determined by several surveys made of adult usage of arith-
‘metic at that time.
The method of instruction was dominated by the textbook, with consider-
able emphasis being placed upon practice of the algorithus and memorization
of the basic facts.

During the 1920's there was considerable concern over the grade
placement of various topics in arithmetic. This concern resulted in
considerable diversity in the grade level at which different topics were
introduced. 'To discover the best possible order of presentation of the
different topics in arithmetic, to discover the phase of a child's psycho-
logical growth at which a given arithmetic process may be most advantageously
"introduced, the Committee of Seven of the Superintendents' and Principals'
Association of Northern Illinois . ., . launched an elaborate investigation to

extend over several years.' (Wasthizz:)l928)
tumn of 1926.

The investigation was begun in thé

A member of- the Committee of Seven, reporting on the results of their
five year program 'of research involving about three hundred schools, stated
the following reason for their. extensive investigation.

Arithme}ic is a difficult subject for many children. - We
provide a generous amount of time for it; we give it a favored
place in the daily program; we are impreving our technics of
teaching and testing; we are reducing the content by eliminating ' /
topics of less social vglue and unwildy examples with large :
number and unusual fractions. But the output of our teaching
in terms of information, understanding,” and skills are uncertain.

The carrv-over of the study of such topics as long division,
the four processes with fractions, multiplication and division
of decimals and percentage are meager and unstable.

Can one reason be that’ some of the topics are. improperly
placed in the -course of study. Are they being taught before the
chi}dreg,éae intellectually ready for them and before they
have acquired proficiency in the foundations drills and under-
standings? Do children learn some topics more readily and
retain them better if they are taught and practiced later? Is
there a period in a child's development when he is ripe for a
process and beyond which there is no advantage in postponement?

@
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The ceommitice reported their findings in a table of minimum and optimum
mental ages for thc'égudy of topics in arithmetic. The minimum mental
age was established as that level at which 80 percent of the total number
of examples in the retention test were solved correctly by 75 percent
of the mental age group. The optimum mental age was established as the
age "at which the curve definitely flattened, indicating that there was
little to be gained by postponement."

The results of the research of the Committee of Seven did much to
influence the reassignment of many topics in arithmetic to placement in
later grade levels than those in which these‘topics had previousiy been
. presented.

Another faction known as the "Child Usage' group, became active during
the 1930's. While they do not seem to have been expecially influential they
are of interest because they are typical of the extremist groyps which seem
to accompany nearly every trend that occurs in education. This group recom-
mended poing A step seyond the idea of teaching children the avithmetic that
it was supposed they would need as adults. The Child Usage proponents be-
lieved children should only be taught that arithmectic which, they needed as
children. It was believed that if as adults they had addtional needs for.
arithmetic, they could as adults then.learn those skills which they would
need. L. P. Benezet, wrote the following statement, which is typical of*
the beliefs. of the Child Usage group.  (Benezet, 1935)

In the first place, it seems to me that we waste much
time in the elementary schools, wrestling with stuff that
ought to be omitted or postponed until the children are in need
of studying it. 'If I had my way, I would omit arithmetic
from the first six grades. .I would allow the children to prac-
tice making change with imitation money, if you wish, but outside
of making change, where does an eleven-year old child ever have
to use arithmetic? 6

I feel that it is all nonsense to take eight years to get
children through the ordinary arithmetic assignment of the
elementary schools. What possible needs has a ten-year old child
for knowledge of long division? Thé whole subject of “arithmetic
could be post-poned until the seventh year of school and it could
be mastered In two years' study by any normal child.

A growing concern for: the child's readiness for arithmetic and
a general confusion as to when instruction should begin continued
through the late thirtys and the 1940's. Brownell pinpointed the source
and nature of the basic disagreement when he noted research in general
showed:  (Brownell, 1938)

Children upon entering Grade I already possess an equipment

of number knowledge far larger than we supposed ten years ago.

On the average, they can enumerate objects and count by rote

to 20 or 25; they can use some of the simpler addition and a

few subtraction combinations; they even understand a-little’

about the meaning of fractions. On the other hand, their
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abilities Oper;EE“EIhm31Iy and uneconomically, representing,
as they do, low-order or immature procedures.

What are the implications of these studies? One interpre-
tation is that, since children, on their own, have .earned so
much about numbers, they should be allowed to continue on their
own for another year or two at least. A second interpretation is
that the possession of so large a stock of usable number ideas
and skills is proof positive of readiness for direc¢t teaching.
The two interpretations point in diametrically opposite directions.
The second interpretation requires the immediate introduction
of 'systematic' instruction; the first, the postponement
of such instruction. )

brownell noted that the disagreement about the nature and extent
| . . .
of arithmetic instruction that should be given in the primary grades had
only increased during the next three years as he wrote in 1941;

(Brownell, 1941)

Few problems relating to the elementary school curriculum
are as troublesome as are those associated with the kind afid
amount of arithmetic to be taught in the primary, grades. These
problems are essentially new problems; they did not exist, or at.
least they were not generally recognized, a quarter century ago
when practices Vith regard to primary number were relatively
more uniform. The last two decades have witnessed a decided
break from tradition, but as yet no satisfactory solution has
been found. . Instead, there is such variety of-practice as to
amount almost to ¢onfusion.

The extent of this confusion is readily noted if one but

 compares different course of 'study offerings in primary arithmetic.

For ehample, one school expects children to learn the addition

comblnations with sums to 10 in Grade I; ancother defers systematic

instruction on these facts to Grade II; still another postpone

such instruction to Grade III. Needless to say, were other

arithmetical topics included in:. these comparisons, the variations

suggested in the case of a single topic would be greatly enhanced.

Several factors led to the confusion about the nature and extent of
primary arithmetic experience which should be provided. First, research
indicated clearly that anticipated results were not being obtained from
the arithmetic instructional program. A second factor was the spread of
the educational philosophy epitomized in the phrase 'the child-centered
school,”" It became popular for teachers to make such statements as,

"I teach children, not arithmetic," and "I teach the whole child," as

a way of indicating their concern for the total development of the child
and not just his intellectual development. A third factor was a change in
the psychology of learning theory. The fourth cause of this confusicn

was a difference in opinion as to why arithmetic should be taught. Accord-
ing to one view arithmetic was a tool subject meant to equip children to
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deal effectively with the quantitative problems they would need to solve as
aduits. According to the second view arithmetic i{s primarily a mgthematical
system fn which the crucial cviement in learning is understanéfwgwcf the
yystem and its operation. Slich divergent views necessarily resulted in
elementary school mathematics programs which were quite dissimilar.

MODERN MATHEMATICS

The year 1958 is most frequently cited as the beginning of the modern .
mathematics, since it was in the fall of that year that the Russians: placed
their first satellite in orbit. Some mathematicians object to the ident-
ification of this act with the beginning of this significant change in
Elementary School Mathematics. Certainly several new programs were in
existence prior to this date, it was however the orbitting of the Russian
Satellite which ‘caused Congress. to provide money for the purpose of making
improvements in the math and science instructional programs which had been

\ recommended by mathematiC1ans and sclentists.

AN Again the question.of which mathematics topics to teach in the
N\ Elementary School ‘came into focus. A phenomenon commonly called the
A "Knowledge explosion' now complicates this task immeasurdably. For the
first time in the history of mankind, changes are occuring at such a rapid
¥ rate that we can no longer presume to predict those mathematical dewmands
e which society will place on today's elementary school pupils when they
become adults.

Goodlad provides the following estimate of the growth of mankind's
knowledge, the dates of the last two "doublings" are the estimates of
other writers but are fairly typical of several such estimates which have
been made. Goodlad suggests that if we consider man's total knowledge
at the Birth of Christ to. represent one unit of knowledge then knowledge:! .
can be estimated to have grown in the following pattern. (Goodlad, 1963) .

Units of ‘Knowledge Date
, ' L Birth of Christ
2 175¢ . ST
4 1900 . o
8. : 1950
16 . 1960 ,
32 : - 1965 ®
64 : 1967

The modern elementary school mathematlcs program represents the combined °

£1

efforts of many able mathematlcians ‘and educators to provide the best possible ﬁ:
preparation for pupils who will live their .adult lives in a world whose nature °

and requirements are unforseeable. It was immediately preceded by a period
during which the conternt of the elementary school mathematics program was

severely limited. Thus modern mathematics programs incorporate more math—

ematics content than was the case during the 1930's and 1940's. -
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Emphasis is placed upon understanding, in an attempt to provide a
sound base upon which today's pupils can build later mathematical learning,
as theilr adult needs may dictate. Change in pupil attitude toward math-
ematics 1s another major goal of modern mathematics programs. It is hoped
that today's pupils will develop more .confidence towards their ability to
solve mathematical problems“and less of a feeling of reverence for the
computational procedures (algorithms) and the idea that problems can
only be solved in one way.

There is begiuning evidence, resulting from standardized achievement
tests, which indicates that modern mathmatics programs are resulting in in-
creased achievement in the skills of mathematical reasoning or problem solving.
Unfortunately, there is also evidence which indicates that pupils have not
developed computational skills as well under modern mathematics programs
as they did under the programs we consider to be traditional. Teaching fer
mathematical understanding tends to be both a difficult and a time consuming
practice. Although most writers of mcdern programs would agree that there is
a place for practice in computation, the increased time necessary to teaching
for understanding has not left as much time for practice as was formerly the
case.

It seems reasonabl- to believe the pupils of today's elementary schools
will, as adults, line in a world in which machines will do much of the compu-
tation and where it will he more important to know when to multiply and divide
in solving problems than to be skillful in multiplication and division with-
out knowing when it should be done. :

Changes which have occured in elementary school mathematics instruction
serve to illustrate. Heraclitus' statement that '"There is nothing permanent
except change.'" There seems to be no reason to believe this will not continue
to be the case. Elementary School teachers will need to continue ip their,
search for.ways to improve the elementary school mathematlcs prograﬁ/' Such
changes, if they are to be improvements, must be based on a sound philosophy
of why mathematics should be taught in the elementary school.

Glennon provides the following model for evaluating proposals for an
elementary school mathematics program. -‘Its use may provide you with assistancc
in constructing initial .answers to the questions of: (Glennon, 1963:9)

"Why'teoch mathematics in the Elementary School?" -
: e, . : )
"What mathematics should be taught in the Elementary Sohool?"

"Many educators have presented the problem of balance.as that of
finding a middle ground between two curriculum theories: the mathema-
tical and the social utility (the pure and the applied) with the '
mathematical at one end of a line segment and the social utility
at the other end. There are\ in’ fact three curriculum theories --
the third one being the osychologlcal theory. Hence the inter-
relationships among the three theories are mére accurately
represented by a trlangle. All three ‘theories evaluating the worth
of new proposals. ' ‘

-~



"Each is commonly kncwn by other names. The psychological
theory 1s known as the needs-of-the-individual theory, the theory
of felt-needs, and the expressed-needs theory. The social theory
is known as the needs-of-society theory, the sociological theory,
the social-utility theory, and instrumentalism. The theory which
stresses the structure of the subject is known generally as the
needs-of-the-subject theory, or the logical organization theory;
and in mathematics in partdcular it is known as the pure-game or

_ structural, >r meaning theory of arithmetic M .

Needs-~-of-the-child
(Child {entered)

Center

- of
li/////’ Balartce \\\EL

Needs-of-the-subject ‘ Needs-of-society

(Subject Centered) : : (Social Utility)
o N \

While Glennon's preceding model is useful in providing a framework
for objectively looking at changes which have occured or which are being
recommended for the edementary school mathematics curriculum, it is only
a tool for identifying such changes. It does not answer the question
raised by Herbert Spencer over a hundred years ago, "What Knowledge is
of mﬁst worth?'" This question remains one to be answered by individual
teaghers. As Glennon so aptly notes, (Glennon, 1963;23)

One of the educator's easiest tasks is to change the cur-
.riculum; one of his most difficult tasks is to~improve the curriculum.
Change requires little professional training in educational philosophy,
educational psychology, or in the subject matter to be taught.
Improvement, }owever, demands a high degree of each. Change is
~concerned only with answering the question: ''Can the child learn
'a given topic?" Improvetient is concerned with the infinitely more
profound questjon: '"Ought the child learn a particular topic?"

Change can be implemented turough a monolithic, authoritarian de-
cision; improvement must call upon the combined judgement of the
best minds in the several discipliner that impinge upon the school
curriculum. :
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OVERVIEW

in reviewing the historical antecedents of contemporary elementary
school mathematics programs it becomes apparent that several rather
extensive changes have occurred. Some significant changes have occurred
in each of the following areas.

Time allotted to the study of arithmetic

Dur'ing colonial days arithmetic was not commonly taught In the
elementary schools and when it was provided instruction in arithmetic was
on an individual-elective basis. By 1850 thils situation had changed to
the point that as much as half of the elementary school time was spent in
the study of arithmetic, usually during two class periods a day. At the
present time approximately 16-18% of elementary school time is typically
spent in the study of arithmetic,.

Content

The predominant influence in selection of the content to be studied
in elementary school mathematics has been that of "social utility."”
During the middle of the 19th century this was temporarily changed to
selection on the basis of difficulty, with the primary influence being
the idea that the more difficult a topic was the better 'discipline' it
provided for the mind. At the present time many well informed individuals
are saying we are in a period of such rapid change that an analysis of
adult needs for arithmetic ekills no lo?ger provides an appropriate basis
for predicting the needs today's elementary school pupils will have when
they become adults, They suggest, instead, that a program aimed at
developing understanding of basic mathematical concepts and an attitude towards
mathematics as something you do and not something you learn will provide a
better base for pupils to meet the changing needs they will have as adults.

Instructional Method

In terms of total numbér of years utilized, the dominant method of
instruction of elementary school mathematics has been the ciphering book
method. This gave way to the monitorial method and more recently to a
program of total class (textbook centered) instruction. In the last
several years the most commonly accepted theory has been one of individual-
ized instruction. Ir terms of actual practice in elementary school math-
ematics this has meant a program of self-paced, self-directed study with
the teachers frequently spending much of their time in the task of record
keeping. "Experts'" in the teaching of elementary school mathematics are
recommending the use of "the mathematics laboratory" approach, but as yet
this method has not become*a significant factor in the total instructional
program, ' ; ) :

~

Organization of content

During colonial days arithmetic was taught on a 'topic'" basis and once
"a child had completed the study of a topic, such as addition, he would not
normally return to review and extefd his initial learning. This method gave

a
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way to the spiral organization which is still dominant as an organizational
pattern. Under the spiral pattern pupils study a topic, move to other topics
and then return at a later time to review, reinforce, and extend their !
learning of the original topic.

Grade placement of topics has been of major concern at different
times in the past and was probably strongest during the period of the
"Child-centered" curriculum (1930's). There is reason to believe in the
idea of '"readiness'" for mathematics and a reaction to the present emphasis
on mathematics content is likely to result in a renewal of teacher
concern for readiness.
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f POST-ASSESSMENT

This 1nstructional module is designed to help you develop your

knowledge and a basic philosophy about ''why' and ''what" elementary

"~ school mathematics should be taught. This knowledge and philosophy
should enable you to perform mcre adequately in a variety of decision
making situations. The following examples are typical of situations
in which a teacher may be expected to perform. Your performance will
be judged adequate if you can respond. in these and/or similar situations
in a sensible, reasoned, and consistent manner which reflects the
development of a basic philosophy about the purposes of elementary school
mathematics instruction.

You need mnot respond to all of the following. They are typical
of the kinds of situations you will be in as an elementary school teacher.
They are provided here to help you think tnrough your philosophy about
elementary school mathematlcb

Respond to any two 8f the following problem situations. Record
your response in writing or with‘a tape recorder. If'you wish, a tape
recording may be made of you and a group of your peers in a role playing
situation centering about one of the problem situations.

Arrange a time for you and your 'methods'" professor to go over
your pre-assessment and post-assessment responses together and to discuss
the philosophy you have begun to develop.

1. Assume you are in your first year of elementary school teaching apd
for the first time meeting w1th a group of parents of pupils in your
room in a regularly scheduled 'back to school night't sponsored by the
P.T.A. One of the parents has expressed his concern over the level
of computational skill he believes .his child is developing in arithmetic.
Although he is not blaming you individually he does believe the math-
ematics program is not as good as it used to be. "You are aware- that
there is a significant body of evidence that pupils are not developing
as high a level of computational skill under "modern mathematics"
programs as their predecessors did under a more traditional program.
Develop a response which you think should be given in this situation.

2. Assume that your school has recently administered a battery of standard-
ized achievement tests and that the scores in mathematics computation
have generally been quite low, although the scores in ''reasoning” (or
problem solving) were very high. The Principal is talking with you
about the need for finding a way to improve the computational skills
of pupils in your school and although he has praised you and the other
teachers for the good scores in the ‘'reasoning" section of the test
you believe he thinks the pupils should have done better in "computation.”
Develop a regponse which you believe would help him understand the
situation, :
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Assume you are in your first month of teaching in a fifth grade
classroom and you have discovered that most of the pupils in your

room do not know their basic addition, subtraction, and multiplication
facts. You have in general planned a program which you believe will
enable most of the pupils in your room to complete the work in the
textbook supplied by your school for mathematics. You are now faced
with the decision of whether to embark on a supplementary program
aimed at helping the pupils in your room gain ''mastery' of the basic
facts or whether to continue vith your original plan for completing
the textbdok.

You suspect that if you omit some of the textbook topics the teacher,
who wili have the pupils the next year\will disapprove because they g
will not have had the basic experiences upon which she is to build. °
On the other hand you are equally fearful that this teacher will talk
about you, as she has been about the teacher who was in your room last
year, saying that,the pupils just didn't learn the basics of arithmetic.

What program do you recommend for best resolving this dilemna? Why
do you believe it is best? What problems do you anticipate? What
action would you recommend for trying to ameliorate them?

Assume you have been appointed to a committee of elementary school
teachers in your district who have been charged with the responsibility
of recommending an elementary school mathematics textbook series for
adoption by the district. After considerable study the field has been
- narrowed to two series. In many ways, such as artwork, format, quality
of paper and binding the two ‘ooks seem even. One basic difference

is apparent, however. In terms of content one seriles provides a very
structured approach that is basically traditional in content and
provides many practice exercises for each topic. The other series
considers several topics which are not in the first text, but it does
not provide as many practice exercises. ' Thus ‘the basic decision

seems to be onw of choosing between a broader experience in mathematics
for children or one which provides greater opportunity for developing
"mastery' of computational skills.

On the basis that other qualities of the texts are equal, which sei}es
do you favor? Why? g
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NUMERATION SYSTEMS

'rospectus

One nf the threads of understanding which permeates much of the
arithmetic commonly studied in the elementary grades is that of place
value, or positional notation. Pupils who do not have a basic understanding
of our numeration system can not understand much of the work that is set
for them in elementary school mathematics. It is the purpose cf this .
instructional package to help you review the concepts of positional nota-
tion and to previde you with information about techniques for assisting
pupils to develop an understanding of our numeration system. The system
of "Roman Numerals" will also be considsred in this package as another
type of system commonly studied in elementary school mathematics. Study
of numeration systems which lack the place value feature provides a
source of contrast to ease the task of identifying the important Features
of a piace valte numeration system. s
A slide-tape presentation is housed in the Jr. Bloc office for the
use of students who wish (or need) more extensive instruction in working
with non-decimal number systems.

Instructional Objectives

1. Upon'completion of this 1nstruct19nal module students who are provided
the set of symbols utlllzed in the Roman Numeral system of notat}bn
and the values represented by these symbols will be able to write the
Roman Numeral equivalents of arabic numerals and/or the arabic equivalents
of Roman Numerals. ‘ ~

2. Upon completion of this instructional module students will be able to
suggest and demonstrate at lfast three different techniques and/or
materials for representing to pupils the basic concepts of our place
value numeration system. .

'
N §

3.* Upon completion of this instructional module students will be able to
describe the concept of varying levels.of concreteness-abstractess of -
physical models'" commonly used by elementary school teachers'.in
demonstrating concepts in mathematics and to suggest procedures: for
increasing the teacher' s effectiveness in worklng with pupils who do.
not understand the phy51cal model being used.

4, Upon completion of this module ‘the students will be able to work with
90% or better accuracy the following types of exercises involving
non-decimal bases and positional value notation systems. .

A. Enumeration of sets of objects using other bases than ten.
B. Conversion of base ten numerals to.represent the same number
_in another base. l )
C. Conversion of numerals in non-decimal bases to represent
the same number in'base ten.
D. Audition of two and three digit numbers in other bases than ten.
E. Subtraition of two and three diglt numbers in other bases than
ten.



F. Multiplication of two and three digit number in other bases

than ten.

G. Division of mulcl- -digit whole numhcxb by one and two digit
divisors In other bases than ten.

5. Upon completion of this module students will be able to describe
a way of constructing inexpensive abacuses in classroom size
‘auantities.
6. Upon completion of this module students will be able to demonstrate
" on the abacus the addition and subtraction of two and three di%lt
numbers involving regrouping. \.
N
7. TUpon completion-of this module students will be able to state the’
inconsistencies which are present in our commonly used set of
number names and to generalize from this knowledge a recommendation
for teaching children to count.

8. Upon completion of this module students will be able to utilize
the technique of ''expanded notation" and will be able to discuss
the use of this technique in teaching concepts of regrouping to
elementary school pupiis. .

If you believe you already have the knowledge and skills listed a»ove,
it is recommended that you take the following pre-test. Your performarice
,on this test should provide you with information about your achievement
and any areas in which you may need to do additional work. - Answers to
the pre~test exercises are on .the page following the test, so you may
score your own performance. ' .

Students whp believe they have attained 'the necessary knowledge and
skills to complete the tasks of the pre-test with 907 or greater accuracy
should arrange to take a post-test for this unit. Arrangements for the
post-test should be made with the secretary in the Jr. Bloc office. The
post-test will be very much like the pre-test and may be repeated in a
different test form if a score of 907 is not attained. The post-test
exists in only two forms, thus only one repetition will be permitted.



PRE-TEST

Numevration Systems

Complete the following exercises based upon know.edge of the Roman
Numeral system of notation. The value of the Roman Numeral Symbols
are provided.

]
I

100 ' M = 1,000

500
. /

A. Express the following quantities using Roman Numerals

10 C
50 D

I =1 X
V=25 L

1492 899

1974

1,500,961

B. Express the following quantities using our numeration system.

XLV = MMCDXL.VI =

MDCCLXXIV= DCV =

-

| /
Assume you wish to provide initial instruction to a group of primary
grade pupils on the concept of '"carrying" (regrouping) in addition
of two digit numbers. Suggest at least three techniques and/or
materials which you would recommend for helping these pupils under-
stand the "carrying" concept. State which of the techniques and/or
materials is most concrete. Describe the way in which you would
utilize your knowledge about the relative concréteness of these
'materiaIs and/or techfiiques which you have listed.

WOrk the follow1ng exercises as directed.
XX XX X X XXXXXXXXXXXXXXXXXX K X X

A. Enumerate (tell how many) the "X's'" in the above row in each
of the following bases.

four six . eight

i

B. Work the following exercises in Base six, record your answers
_in base six,

B I
‘b

14 - : 204 ' 35,
six six ix
+ 3gsix T 153 1 X 24

——rsix

4361y ) 1215

[ y



6.

C. Convert the following numerals to represent the same number
(quantity) using another number base, as directed in each of
the following items.

43g4x = . ten 78ten = . _six

I32four =  ten 95ten = __;__ﬁ_____four

Construct a simple abacus using materials which you have available
to you. Demonstrate the completion of the following two exercises
using this abacus. s :

A, 187 B. 123
+95 | - 86

Describe the inconsistencies which exist in our -set of number names.
Describe the effect thls inconsistency has upon children learning to
count. Suggest an instructional procedure which avoids this problem.

Use the technique of expanded notation doing the computation required
in the following two exercises.

A. 89 B, 186

| + 36 - 159
t ’ 1
l

o~



ANSWERS TO PRE-TEST

1. A. MCDXCII pccextIx
MCMLXXIV . ﬁ%bMsz '
B. 45 ’ 2456
1776 605 ) T

2. The following material and/or techniques are appropriate. You may
have listed others. . .

A. Grouped objects, such as bundles of popsicle étiéks.

B. An abacus - either vne with movable beads or a place value;chaft
~ type usihg a sheet of.paper and movabie markers.

<«

C. Expanded notation

{ : .
. . ’ ¥ ’ B
3. AL 1230y 43g1x 33eight
i B. llOSix llSiX . lAlZSiX
15 r ZSix\
C. 27¢en 21041 | L
30¢en 1133¢5ur
4. A. @ oed o oo o |
5 ©0 |ooe o® 000 |g o |
® @ o F\\ .05
' o o
187
o o & e o0 é—g )
e ©:6 ° o0 +——5 .
e 0 & = 282
Hund. tens ones Hund. tens ones
“—
. ’ a ) 7.
N\ ' K
- © 090 90068
- ® 0 o P Y
e o >
Hund. tens | ones _: o Huhd,‘ tens | - ones
. - o~ .
Y Y '
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Qur number names are as a system {ncaonsistent in the second decade
(from ten to 19). This inconsistency results in children having
difficulty learning to coufit (say the number names in .sequence) from
10 to 20. Most authors have suggested the children not be shown the"
"system' of counting until they have learned to count to 20 or 30

(W]

by "Rote".
6. 89 - 8 tens 9-ones h
+36 + 3 tens 6 omnes -

-~

11 tens 15 ones = 125

186 éﬁ& 1 hundred ’# tens 16 ones
-~ 159 . = 1 hundred "5 tens 9 ones

h <

7 0 hundred 2 téns 7 oges = 27

-
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INSTRUCTIONAL UNIT

NUMERATION SYSTEMS

'"Necessity is the mother of invention."

Much of mankind's progress has resulted from the inventions he has
made in response to need. This is undoubtedly.true of wman's systems for
handling problems ci a numerical nature. Histor‘ans tell us that man's
first procedures for keeping track of quant‘ties were of a '"one-to-one
correspondence' nature (mapping of sets). Y¥or example, if a primitive
man had need to keep track of the number of sheep in a flock he might
place a, pebble on a piece of leather in such a way that there was one -
pebble for each member of his flock “of sheep. The sides of the leather
plece were then gathered together and tied to form a crude pouch contain-
ing the set of. pebbles. 1In .his way the herdsman could det81m1ne:1f all
of his sheep were in the flock by matching the pebbles '"one-to-one' wiih the
sheep. Knots in a leather thong and notches in a branch were also commonly
used materials for keeping track of quantities.

As man began to trade and prosper -his need to express larger' quantities
in more efficient ways also grew. In response to this growth several .
different written systems of numeration were developed. Among the distinc-
tive systems were the additive systems of Egyptian Hieroglyphics. The .
multiplicative system of the Chinese, and "the additive and-subtractive
Roman Numeral system. None of these incorporated the .place value idea
which makes our numeration system distinctive. A review of the Roman
Numeral system is presented herein to provide a basis for cdémparison of
our place value system with a non-place-value system. It has been selected
because Roman. Numerals are ~ommonly presented in elementary school mathe-

-matics textbooks and’ they provide as good an example of & contrasting .

system as any other.

Roman Numeral System

It seems probable that the Roman Numeral system was originally an
additive system which consisted of the symbols:
o1 =1 X.=10 . C = 100 . ~ M = 1,000
If this were the case then originally all quant1t1es were represented by
the quantity which was to Eé represented., Under this system the year Y
1776 would be represented as MCCCCCCCXXXXXXXIIIIII.

The Roman Numeral system which is uced today incorporates two ‘major
improvements which_ are designed to lessen the number of symbols requ1red
in . writing most numerals )

The first major change wastha addition ¢f some intermediate (or

nalfway) symbols. These are:

V=5. . L =50 D = 500
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The sccond major change was development ol the
which is, '"When a power of ten symbol (L, 10, 100. etc.) stands to the
ieft of the next higher power of ten symbol or to the left of the next
hiyher "halfway' symbol the smaller value is to be subtracted from tho

'subtractive principie”

larger value." Thus: -
IV =4 XL = 40 CD = 400
IX = 9 - XC = 90 CM - 900

The subtractive principle cannot be correctly utilized in anv other

situations. For example, 49 can not properly be represented as IL since

I can only be subtracted from the next larger ”halEWay” or the next larger
~ power of ten numbers (V and X).

Larger quantities can be expressed with .loman Numerals through use
of the convention 5f drawing a lire over a Roman Numeral to 1ncrease the
value represented by 1,000 times (e.g. C = 100 and C = 100,000 or X = 10,
X = 10,000.) .

Complete the following practive exercises as a way of establishing
your knowledge about the Roman Numeral system. This kind of information
is seldom used in our society and is thus likely to be forgotte:x. Therefcre
your knowledge of the value of the symbols will not be included as part
of the post—test for this unit. You should complete these exercises,
however, so as to have a better basis fcr analyzing at our place value
‘svstem and identifying the advantages of such systems. :

_Write the Arabic numeral equivalent for each of the’ followihg:

4. XKCIX

1. MDCCLXXVI

2. CDLXIV

5. M =

Ii
tt

3. DCCXLVIIT 6. CCCDXLIX

Write the Roman Numeral equivalent for each of the following{

7. 86

= 10. 1,375 = B
8. 459 = . 11. 3,492 =

N, ¢

"L,,L‘

9. 399 = 12, 2,001,005 =
Answers:‘
1) 1776 4) 99 7) LXXXVI 10} MCCCLYXV
2)." 464 5) 1,000,000 8) CDLIX 11) MMMCDXCII

3 748 6) 300,549 9) CCCXCIX 12) MMV




Some shortcomings of the Roman Numeral system become readily apparent when
one attempts to perform fairly simple and common computations using these
numerals and our commonly taught algcrithms (methods of performing computa-
tion). Work the follrnwing exercises which are provided to demonstrate the
clumsiness of the Roman Numeral system in computation,.

ADD SUBTRACT MULTIPLY DIVIDE
CCCLXV DCCCXLIII XLVIII VIII) CCXCVI
MCKLIX - CDXVIIL XXXIX

’ 365 843 L48 8) 1296
+ 1149 ~ 498  x_39 .

Invention of the Abacus

It was the difficulty of computation occasioned by non-place value
numeration systems which probably led to one of the most significant
inventions of mankind., the Abacus. Some writers believe the name abacus
is derived from a Semitic word "abq,'" which means dust. The first abacuses
(or abaci) were simply areas smoothed in the dust or sand/with the hand.

A stick or a finger was then used to separate the smoothed area into
columns. Computation was performed as a process of seriél addition or
subtraction by making marks to represent the groups of Hundreds, tens and
ones on this crude from of abacus.

/

Several words in commcn usage today stem from thé use of the abacus
and tend to reflect the importance this invention hagd had . in man's develop-
ment. One form of abacus is a tahle in which groove$ have been cut.
Pebbles are placed within the appropriate area of this abacus to represent
the groups’ of hundreds, tens, and ones. These pebbies or calculi provide
the basis for our word calculate. The bench Ltbelf, or counter, provides
the teirm we still use to designate the table in stores over which merchan-
dise is sold. Bookkeepers sometimes refer to casting an account, in
reference to the earlier process of casting stones on the abacus. The
Germans called their counter ''Rechenpfennige' or calculatiﬁg pennies, the
boards themselves they called '"Rechenbeack or simply ‘banck" from which
we derive our words bank, banker, and bankrupt. The term bankrupt means
literally a broken abacus, in recognition of the fact that the abacuses
of dishonest or impoverished merchants were actually broken so they could
no longer carry out their business.

As a calculating device the abacus fs quite efficient. Several
contests have been neld matching calculating machines against abaci, with
skillful, trained, experienced operators using each. The results generally

] ’ failed to prove either to be significantly superior. Such skill in the
use of an abacus, however, takes about six or seven years of intensive
training and practice.
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in the classroom the abacus provides a valuable instructional too:
for providing a physical model to use in presenting the concepts of
reprouping in addition and subtraction. While sturdv and attractiv. abaci
are commerclally available, a.simple bur satisfactory abacus can be easily
and economically constructed in classroom quantities by duplicating sheets
of paper so they have the following characteristics:

hundreds -} tens ' ones

| |

Seeds, buttons, small pebbles, or other available objects can be placed
within the areas of these abacuses to represent the quantities to be
added. . The diagram below represents the initial placement of counters
on such an abacus to represent the addition situation 274 + 158 = ?

e O ©c & ® ® o &
e & 0 @
@
274
G e & © e ¢ @ + 158
e ¢
hundreds tens ' ones

To complete this exercise a group of ten 'ones' is counted in the one's
column, these ten markers are removed from the: abacus and this group of ten
is recorded by placing a single marker in the ten's column. The markers

in the ten's column are then counted. Since there are more than nine groups
of ten represented in that column, a group of ten '"tens" is removed from the .
abacus, that quantity is represented by placing a marker in the hundred's
column. The representation.below shows the appearance of the abacus upon
completion of this exercise.

® o @ o o @ e O
e

432

hundreds tens .ones
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The answer would then be read as 4632,

Place valuve numeratifon systems incorporate features which arose from
the invention of the abacus and which were non-existent in other more
ancient numeration systems. In the abacus a stone could represent a set
of a hundred, or of ten, or of one, depending upon the column in which it
was placed, (or its position.) The same idea is true of our numeration %
system the digit 3 can represent 3 ones, or 3 tens, or 3 hundreds, depending
upon its position within the numer=al. :

Development of a place value system of writing numerals <id require
the invention of a symbol to represent the abacus column in which there
was no marker. This invention was, of course, the zero which plavs such
an important role in our numeration system. Yo one knows for sure where
this invention occurred. Historians long believed it stemmed from Arabia
and referred to our system as the Arabic numeration system. Evidence
was then found which indicated that the Arabs may have copied the idea
from the Hindus and the name of the system was commonly referred to as the
Hindu-Arabic system. In more recent years the historians have come tc
believe the Hindus may have borrowed the concept from the Babylonians.
0f course we have no way of knowing if the Babylonians were the original
inventors or if they in turn copied the idea from an earlier source.
Thus, largely out of eustom, our system is most frecuently referred to as
che Arabic numeration system and informed persons ,recognize that as yet
there is no proof as to where the underlying ideas originated.-

. .

At one time the professional literature in the teaching of elementary
school mathematics reflected a major controversy as to the number of
beads that should be on each wire of an abacus used for teaching and whether
the beads in the different columns should he of different colors, sizes,
and shapes. The best respbnse to use in guiding the construction or
purchase of abacuses for classroom use seems to be the idea that the abacus
is used in the classroom to provide logical intermnediate step between the
grouping of objects and the representation of grouped objects$s with numerals.
Thus the purpose is to help pupils recognize that the numeral 3 can repre-
sent different size groups according to its position. We do not write
the numeral 3 in a different color or size to represent 3 tens or 3 hundreds
than to represent 3 ones. Thus to introduce the factors of color and
size would probably introduce ideas which confuse the basic purpose to
be served by the abacus as an instructional tool. The largest number of
beads which scems to be useful on each wire of an abacus is 18. 1In some
subtraction exercises, such as 388 - 199 = ?, as many as 18 beads are
required to do the regrouping that is to be shown in representi.g the
"borrowing'" process. S

Grouping by Powers of Ten

While the abacus provides an effective device for helping many
children develop an understanding of the ''borrowing' and '"carrying"
(regrouping) processes, it is not the most direct (least sophisticated)
way of presenting the grouping idea that is requ}site to an understanding
of our nume ~tion system. The use of objects themselves provides the

RIC
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simplest and most direct approich to teaching the basic concepts of nlace
value. While seeds, pebbles, bottle caps, and other kinds of markers can
be wrouped: popsicle sticks seem to be the best material for this purpose,
because of the ease with which they can be grouped with elastic bands to
form sets of ten and sets of ten-tens (or hundreds). Such sets can be
quickly reprouped by children in manipulating the materials in working
addition and subtraction exercises. Use of these sticks provides an
inexpeusive and commonly accessible material for presenting the idea of
positional value in a visual and tactile form. (Popsicle sticks are refer-
red to as slap stix by some handicraft shops and may be purchased at stores
in the American Handicrafts chain igr approximately $1.50 per thousand and
at about 25% less per thousand in cases of ten thousand. Some ice cream
manufacturers will sell these sticks at even lower prices. There is an
American Handicrafts store in Salt Lake City,

In representing the process of addition through the use of sets of
bundlea sticks the regrouping of sets, represented bv carrying in bGoLLLon,
is actually done. For example, in adding "87 + 45 = ?' 87 is represented
by 8 bundles of ten sticks and 7 single sticks. In similar ﬁpnner 45 ig
represented by 4 bundles of ten sticks and 5 single sticks. 'In performing
this regrouping operation the single sticks are placed together and since
there are more than nine single sticks a group of ten sticks is made and
placed with the other groups of ten sticks, 2 single sticks remaii . Since
there are more than nine bundles or ten sticks a large bundle of ten-tens,
or a hundred sticks in made and three bundles of ten sticks are left.

Upon completion of the regrouping the sticks will be organized in one bundle

of one hundred (ten-tens), three bundles of ten and two single sticks.
The following diagram is provided to clarify regrouping process that occurs
in working this exercise.

L /Z/W 57




. Although thesc.concepts of regrouping scts. of o%jectg dnd using the
abacus have long heen recommended as ways of helping pupils understand
- the basic principles which underlie computation with our place valuc
numberation system, pupils commonly did not develop the necessary under-
standing. Perhaps in.an effort to assure better teaching of the idecas
of place value, authors of some elemgntary school texthooks and of
texthooks for training of elementary school teachers have -introduced the
ideca of working problems in other-bases than ten. Such an approach
does have the advantage of "'forcing' people to take a fresh look at
the ideas which underlie a place value numberation system, since
cxercises in arithmetic in other number bases cannot be worked through
~utilization of the memorized (sometimes almost magical) steps thate

cnables most adults to work similar exercises with base ten numerals.
L 3

-

The following cxerc1ses in a base $ix are provided to enable you
to consider anew the 'concepts of positiohal notation. It is recommended
that you use groups of objects, pictures of groups of objetts and an
-abacus inh working these exercises as a way of experiencii5\£§rst and
the value these tools can have for pupils. Another technique thay} is
a little more abstract than the abacus, which you may wish to experiment-
with as an intermediate step between working ¢he exercises through
maripulation of objects and using only written numerals and. traditional -
ajgorithms is expanded riotation. (denominate notation) An example .is
shown below. These several techniques' vary in their abstractness. A
good philosophical base for thinking about much of elementary school
mathématlcs instruction is that computation can be performed in many
ways from the least sophisticated manipulation of concrete materials
- to a highly sophisticated form of mental arithmetic. Pupils who are
having difficulty with arithmetic concepts tend generally to be .
working at too abstract a level. It 'is the teacher's task to determine
the.level at which the child needs to work and to help the child
progross to the most qophlstlcated level he can’ achieve at hls level
. of ‘maturation.

Expanded Notation

187 ' J hundred 8 tens 7 ones

+254 7 +2 hundreds 5 tens 4 ones _
441 ‘ 3. hundreds 13 tens 11 ones when regrouped = 441"

The ideas of numerdls being the names for numbers and that many
nunerals (many names) exist for every number are important ones. 3 hund-
reds. 13 tens 11 ones is just as correct an answer to the addltlon exercise. .
as is 441. Most people prefer to use the name 441 because it .1is more
efficient , that is, it is easier to say, to write, and to think about
The use’of ekpanded notation does provide a good 1ntermedlate step in
progressing from the manipulations. of objects to the more common written

form of the usually taught addition algorithm. Thus, you may find

expanded notation to be a valuable technique in working the following
cxércises in bases othér than ten, just as pupils often find expanded
‘notation a valuable tool for understanding -the concept of regrouping.

Y
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The set of counting numbers are commonly used in two wéys. The

ordinal use of counting numbers is to indicate a position within a set.
Common ordinal uses of numbers is in numbe¥ing nouses or in numbering rooms
within a building. In general the ideas of first, second, third, etc. are
ordinal uses of numbers, though numbers do not have to be in that form to be
used ordinally. The 1idea of "ordinal' use of numbers can be remembered as
the "order' property of numbers.

JThe other common use of numbers is the cardinal usage. This is the
use of numbers toc express the idea of quantity. The cardinality of a set
.is the number property or number of elements in the set. The cardinal use
of numbers is probably the more common of the two.

The cardinalicty of a set of objects is commonly expressed with a
numeral or by writing or speaking the number name as a word. The set’ of
written numerals form a consistent pattern. This pattern is also a logical
representation of the grouping which occurs in organizing sets of objects
as was done with the popSicle sticks in ‘the preceding illustrations. The
names assigned to these numerals do not reflect complete consistency. )
Study of the following chart should illustrate these inconsistencies.

1 2 3 4 5 6 7 3 57 10 .
11 12 13 14 15 16 17 18 19- 20
21 22 23 24 25 26 27 28 29° 30
31 32 33 34 35 36 3; 3839 40

/

The numerals in the above chart are consistent and this consistency
continues throughout the set, no matter how far it might be ‘extended.
There is, however, an inconsistency in naming the numerals which tends to
distract from pupils' discernment of the. ba51c pattern of our numeration system.

This inconsistency exists in the second decade of number names: 'eleven,
twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen,
twenty.'" One facet of the inconsistency occurs in that the 'teens" do

not start until 13 (which means three ‘and ten, fourteen meaning four and
ten, etc.). To be densistent the numerals should be named 'oneteen, two
teen, threeteen, fourteen, fiveteen, sixteen, seventeen, etc.'” On consid-
ering the names of the numbers beyond "twenty”(which is, (perhaps, a
contraction of twain tens) it appears that the number of groups of ten

is then named first and the number of ones remaining is consistently stated
last. For example, forty-six, (four-tens and six-ones) fifty-six, sixty-
six. seventy-six, etc. Thus another facet of the inconsistency occuring

iz e names for the numbers from ten to twenty becemes identifiable.

Thac 1s, to be completely consistent the names for the second decade of

numbets. should more logically be onety- ond, onety-two, onety-three, onety- ﬁv/
four. . . . onety-nine, twenty, etc.

L
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1t seems quite unlikely that the names@for the numbers are going to
be changed to make them more consistent. The student is justified then in

- wondering of what value knowledge of this inconsistency has for a teacher.

This information seems valuable in two ways. First, children who are

learning to count often have considerable difficulty in learning the number
names to twenty. Commonly childrén learn to count to ten fairly quickly

and then reach a plateau in their learning before séeming to maké "miraculous"
progress in counting. It is, of course, this lack of consistency{Within .
the set of names fior the numbers 10 - 20, which causes the children probléms.

It is this inconsistency that causes many writers to suggest that children

be taught to count to twenty or thirty by rote, before they are shown the
system (pattern) of our number names.

" Secondly, 1t may very well be that this inconsistency in number names

.gets in the way of the child recognizing the relationship which exists

between the written numerals and the groupings of objects which the numeral
représents.J (Ehg place value idea). 1In any event, teachers need to be
aware of the imﬁortance the place value concept has to understanding much
of what is'taught in elementary schbol arithmetic and to consequently
emphasize the relationship bztween the numerals and the related collections
of objecEs which they represent.

'Perfp:g}ng.Computations with a Place Value Numeration System

The5concept:of number is an abstract one. People have frequent con-
tact with sets of objects, and would recognize immediately the idea of
a set of three children. While each of these sets can be visualized, the
idea of three (the number) is itself an abstract concept. People cannot
see the.number three except as it relates to a set of objects. The symbol

" which is written to represent this idea of 'three, "3" 1s a numeral. It,

of course can be seen but the number three cannot. The numeral "3" or the
written name 'three' have the same relationship to the number three that
the word "cow" has to a real caw. That is, they are symbols which repre-
sent the idea. A more appropriate example 1s probably that of the word
"love" since the idea which this written symbol represents is an abstract
one. While you can see ¢love expressed, you cannot see love in the same
way that it is-'possible to-'see a cow. The numeral '3" is also used. to
represent an abstract idea. Three cannot be seen except as it relates

to a given set of objects.

It is probable that this- abstract nature of number lends significantly
to the difficulty many people have with arithmetic. To make number concepts
and number operations easier to think about teachers are encouraged to use
sets of objects and/or pictures of sets of objects to represent physically
the abstract idea of number.

In the operation of counting we are performing on an abstract level
a'similar kind of operation to that which is frequently dor: in counting
a set of pennies.’ Most people tend to count pennies by placing them in
stacks of ten and then organizing the stacks of ten into groups of ten-tens -
or hundreds. The numeral that is written in our place value system shows '
a direct relationship to the grouping of objects that occurs in such a
counting process. The numeral 2356 would represent a grouping of pennies
that contains 2 collections of ten stacks of ten, 3 stacks of ten, and

i
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6 singie ones. It 1is this simple concept which provides rthe basis for
understanding most of the operations which are done in arithmetic. Because
the concept provides the basis for understanding the arithmetic operationg
it 1s an extremely imgprtant one for children to gain. Work in non-decimal’
base numbers is frequently suggested to, help children and teachers to focus
their attertion on this concept in a setting that is different from that
in which they have their existing rote skill in computation.

The use of sets of objects, such as bundles of popsicle sticks or
stacks of poker chips, can provide a '"physical model' for the arithmetic
operations which are usually taught on an dbstract level. Pictorial repre-
sentations of the\manipulation of sets of objects provide some assistance
in understanding operations with numbers. However, the use of pictures is
usually inferior to the actual manipulation of objects themselves as a way
of helping pupils gain understanding. Because.of the restrictions of the
printed page, pictures are used in this module. These pictures, repre-
"senting the manipulation of sets of objects, are contained in the slide tape
presentation, "Number Base," houged in the Jr. Bloc office.

Practice exercises in other number bases

1. Complete the number chart started below in a base six.

1 2 3 4 5 10

Il 12

55

a

‘2. Use a base six and our numerals to record the number of letters in -
this sentence.

3. The exercises below are written in base six. Perform the indicated
opgrations and record the answers in base six. The first one has
\ been correctly completed.

d. 53gix e: 204554

a. 23g5ix b. 4544x . c. AOssix
+ 34six + lbgix +_251g4x - 24gix = 155gix
101six J
) . 52gix ' 8. 34gix  h. .3gix ) 434gix i, 1254y ) 4,15251x

x_4gix x_25gix
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Count the 'x's'" below using our numerals and a base six.

e
~J

4. ]
XXXXXX XXXXXX XXXXXX ¢ XXXXXX XXXXXX XXXXXX
%
XXXXXX XXXXXX 19:6.0.0.6:0:¢ XXXXXX XXXXXX XAXXXXX
XXXXXX CXXXXXX XXXXXX XXXXXX XXXXXX NXXXXX
XXXXXX AXXXXX XXXXXX XXXXXX XXXXXX XXXXXX
XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX XXXXXX
XXXXXX XXXXXX XXXXXX XXXXXX - XXXXXX XXXXXX
/5. Caunt, in base two, the "x's'" below. p
- / / -
& X XX XX XX .
XX XX XX XX <
XX XX XX XX
XX XX/ XX XX
6. Count the number of "x's" below in a base 3.
XXX XXX XXX XXX w
XXX XXX XXX XX s
\ XXX XXX XXX XXX ’
XXX XXX XXX XXX
XXX XXX XXX - XXX
AN
XXX XXX XXX XXX,
Ed
XXX XXX XXX XXX
XXX XXX ‘XXX - XXX
XXX AXXK XXX XXX
7. Count, to the bases 4, 5, and 8, the number of "x's" below.
X XX X X X X XX XXXXXXXXXXXXXXXXXXXX;{XXXXXXX%
Counted to base 4 = i to base 5 = - ;3 to base 8 =
, .
8. 'Change the following numbers to represent the same quantity in another
base, 10. . :
4. Base 3 numeral 201 equals in base ten.
- 1 -
B. Base 8 numeral 1,627 equals in base ten.

9. Change the following numerals to répresent the same number in other

bases.

A. Base 10 number 69 equals what base 5 number?

B. Base 10 number 28 equals what base 2 number?
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Work .the féllowing examples:as 'directed. Check each example by changing =~ -

the terms of "the problam to the bnu( ten, r(worklng, checking the answer )
‘in buse ten against the original unswcr changed to u base ten cquLvuJenLt

KN

10., Base Four. .
ALl

ca. 12ggyy “ b. - -33fqer ;,thTéVlofour’) 33four_ . _ i -

;‘ o C - . . ’ ‘ o , d. ' l3f0ur ) 221f0ur : .' o - '. . Y
S ’ . BE A ’ *f

4

‘ll;‘ WOrk the ‘following items as d1rected Assume they are wr1tten using
a base of seven. Check the work in eaCh’ example by checking w1th

base seven numbers with ‘usual. =
| .. : | | | _i.v }l o
a. 36seveh b. 6012gayen E_b c. 4bgeven d-’ﬂ54se§en)_6524se§en
. 232::22 ; fggéseven . ...f:%gseven L o STt
+ 1155eyen SR TIT I~

) ;f you are dissatisf1ed~with your ability: to work arithmetlc exercises
using non~decimal base. numbers, you:may wisn to’ review the, sllde tape . . R
presenﬁgtion "Number Base,Uﬂthat s kept in the Jr. Bloc”office.- T e

» ot AnswerS to Practice Exercises tvl - ’ , : '
N o o ,{jv ENEE T ‘ . | . /' ‘ . l. ‘ ) 5 ) -
) &\\\ . . . . L ‘ 4
1. o2 3 4 5% 10 o .
. - o » ) . . ,' . v 2
11 .12 13 14 15 20 I _ o -
21 22 23 24 25 - 3 7 0 o .
31 032-. 33 34 35, 40 . |
C 051 52 53 54 i55.°71C0 0 } N .
. ) | ‘ ‘ .| | . . ‘ .l...v,, - '? . e ‘_ ’ Ll R -
20 WSgq s T o
. :
: It ;" 1 *' ‘. , .
| ' ‘ ‘{‘. .X" 4 I \ ,f ¢
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10.

11.

<
a. llOlsix f.
b. 103544 g.
c. 11005y h.
d . 2551}(‘ i.
e. Ogix f)
l,OOOSiX

. .‘ lO ,lethvee

. 212f0ur; 123five; Z*6eight
A= 1%ten 3 ‘5 = 919%en

A = 234five ; B = llf,lOOtwo

a. lZOfout; b. ‘2112four; c.

‘a. 264geyen; D- S4bbgevens

19

332,
1422414y g
131 R 1lg4y
312 R bgiy
e—
¢ -
e

3R S3fours; 9+ 11 R 12¢,,4"

[

c. 66bgeyen; d. 113 R 26geyen
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. Objectives for Teaching Reading M ‘JV v

‘ _ . ‘ : L s S \-
.This course is for students preparing for togchi%g reading and reading \

" readiness to chlldrtn in the elementary schools. The course is a combination-
of lecturcs, 1nd1v1u"~iized work -and/or small group work, ‘ ' _ '
The objectives of the; course. are stated as behaV101a1 ObjOCLlVU - invthis
course outline and reférences and- activities ale llbted where you can study in
order to reach the obJectlvcs. .
\ - Pre-tests will bc admtnlstercd for (1), the Lotal course (if you dLGllL)
- and (2) separate parts of the coulse. If you pass these tests with a score
of 85% or bettér, you negd to t&1k with me to determine what you should do.
- If you do not pass the pre-test, study tlie refercnces, aLtcnd class; and
work in the activities listed and when -ready, take a posL test, If you pass
this test at 80% or better, move on to the néxt section.’ If you fail the posL test,|

. conference with me and- study further "in the areas of woakness.
. .

_ The objectivcs of'this Course = . -

! T 1
1. The student will be able to .define reading (Gray and McKee's dOflﬂlLlon)
and tell what teachers® should do in all four areas of the definition

P _‘of reading, _ T ) o o } T
’/ - . > . . ‘.. M ¥ . .
: 2. 'ThL sLudan will be ablc to dcflne the vocabuldry tenns commonly used
" in Lcachlng reading. ° . '> : :
3. The;student will be able to identify the arveas’ of rcading readinecss ¥

and tell what teachers need to’do to help children in these areas.

J %4, The student w111 be able to teach auditory and visual dlscrlmmlnatlon
‘ skllls to chtldren in Lhe primary grades.‘ :
A ¥3. :Th student will know the symptoms of Vlsual and audltoly problems and
~ be able to deLeCt them in cnlldren.
6. The student will be.able to identify the skilis commonly referred, to
as the injitial readlngoskllls. He will also be. able to explain how
to teach:these skills and. tell what materials and methods .are avallablt
to help tcach them., :
7.7 The studcnt will’ be able to dlabnose a .child's rcadln probicms through -
the use of an 1nformal le&dlng inventory, (d other ‘informal . and formal
tests. - ‘ : ) : NS

Y . . ’
] ) ; .. .

.  The student will. be able toﬂandlyzo the results of formal and informal
., tests, and develop lesson plans for use with ¢hildren in areas where
.thty need hel /. ] . C .

*9. ft wlll be able Lo ttach his lesson plan and ‘evaluate Lhc ef~

k)
$
g
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'bk¥lls are

af,
b

The student qul be able to “explain what Lhc 1nLcrdeLaLv o adc
and the methods,  and matellals uscd to teach thum,

’
W

The studdnt will be able to dczz;ibe at least six

materials available to toaéh

The student will be able to describe the
children for reading instruction, giving
of each: ﬂblllty groupiag
schcdullnb° , ,

/

in tcachlng ruddlné.
oxplaln their sLxenth‘and ‘weaknasses,

, Joplin plan, JCCdS, groups, and staggered

different kinds of ‘
‘He will be.able to

~

follow1ng methods
the advanLaycq and disadvantages

3 L

reading:

of organizinyg

tly

“
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Examples of l\'lutcf'iu’lstse(ll dn Level Tt L)tllcrs

A.  Checklist of Activitics ' -
‘B Sclf-Evaluation of Education 301 ' T 4]

C.  Sophomore Bloe Proficiency Packet
, by Dr.ay Monson '

“a

. : 17 "Pre-assessment - Student opinionaire '

2. Hist}orical backgrounds of the Elementary School
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*.  Check List of Actlvities e
¢ ) ’ - I . . ' 4 . ¥ 5 ) . ., . RS ” - . e !
e 48 a student in the Sephomore. Bloc

Plage a check next to rhn acrivit} vnen vou have par icina&eg in Iy
will help you keep ttﬁfﬁ of th? Jd c»v 95 your ave"uchm &3 aer1a2, .
/ '1"3'7

~
. )

Acedemir

A ,P\eading Y e R

P

o . 1, ‘Beading aFOLd o amall gxoupe wf chi’qrﬂa {ae L"VJuiﬁ'applf zo

; ’ Lo 1:H_119ten1ng a”illn) o - L
i :7 -.:;>' %; T stennng to. cbi‘dr@n ”eao - iﬂdividual oT amai mwupé:‘v
i 3. ‘Explanut¢on of lnstsmﬁeionnl mat tials, vnrd cayd%,;#ﬁ%ﬁbobkg,
‘ﬁ. j_’atc. > ‘GF SRR o ‘; . :‘,:? ..
3 ’ -;_i" 6;'ﬂ&w1p1ng chilarun davcleu affec ve lisLmniug naaitu.
: X S*'Pnaanfozce habxta OgvﬁahEVQ@] ﬁﬂj abciﬁ mne; g&gga%djaﬂaag, ctci{j‘
6. Check oca mssto-, of speci&& %aqxafuga {Tzemple: 200 Doleh-
- busie vnrds} . Lk BRI
- 7. - He 8y -gEal bﬁnk tapo ﬁé {ss zegﬁnav aa*liﬁagb . E '; 4 §
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NAME SELF-RVALUATION OF SDUCATION 361 tsoph.

Please complete the following form prior to our iidividual conierances aext weak.
Bring the completed form to the conference.

1. Attendance
(Should be 1007 or orly officiaily excused for an A

2. [Farticipation

3. Hictory - Philosophy vacket

4. Journal of Experlencas as an aide

5. Teaching file (ldeas, plciures, ete))

Cuwrriculur Library and Textbook Evaluativos

o

7. Bosrd of wducation Meeting

8. Readings iin Profeasional bocks)

8. Tield Trips

ERIC | |

e yi
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10, interaction Iabs and -Stimultation Laise

Fipal Grade you expect to recaive for Education 391:

Further justificutlion or explanation of zbove:

o

ERIC ,
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jtah Siate Universiry
Department of Elementary Education
S.0.D. 1.A. TEACHER EDUCATION PROGRAM

— January 1973

SOPHONMORE BLOCK PROFICIENCY }ACKET

TOPIC: Historical & Philosophical Foundations of American Educatidn

i

MATERIALS :
Enclosures:

Check List )

Student Opinionnaire

Introductory -~aper: Historic Backgrounds of the Elementary School
4. Developing your Educational Time Line '

5.. Topic Outiines for Films

W N~

Reference Textbooks: (in Anne Carroll Moore Library)
- . Dropkin, Full, & Schwarcz, Contemporary American Education,
" Macmillan, 1970. .
Hughes, James Monroe, Education In Amnrica, Harper & Row, 1970.

o
.

3. Noll & Kelly, Foundations of Education In America, Harper & Row, 1970.
4. Ryan and Cooper, Those Who Can, Teach, Houghton-Mifflin, 1972.
5. , Problems & Issues in Contemporary Education, Harvard
Educational Review and The Teachers College Record, 1968.
O

INTRODUCTION:

i

The general purpose of the Proficiency Packet is to help you become acquainted
with some of the important developments, ideas, and philosophies in the field of
American education. This unit deals largely with cognitive learning--the acquiring

of knowledge and information--but it {s also intended to stimulate in you scme e

feelingslénd appreciations about the greatness of American education and for those

who have shaped it. It is hoped that your realization that American education is

evolving and is dynamic will-inspire you to join the mainstream &nd add your own
.- ’ : .

urique, creative efforts in support of its improvement and'greater effectiveness.
The learning acti ities in this Packet consist lar T§xof reading, viewing

films, and briefly recording selected items of information. These activities
O ‘ ! .
[SRJ!:nre carefully selected to provide you with & maximum of accomplishment ror the

IToxt Provided by ERI



*
" time you are involved. The readvlng material generally i< condensed, to the
oY - ’ . ‘ :; . . | . -
" point, and I(nterestingly written, What duplication may appear serves usually
. . . . z . .

S

as help[ul;réjntorceheot ot ‘ideas or informétion already briefly éncouhteredi
: i ) - : . : . — . —— o . n
.- . - , \ . - A
‘You are encouraged to seek help from_fellow.etudents working on the same
| " .

¥

- Packet ‘and: from. members of the faculty as need arises. It seems lgotjuld be a
- ;

very useful stuqy technique if you'aérangpd a small‘discussion‘group with fellow
v qtudehfslny time it may»bé'helpful“tq'you} and'parciculorly aéuyou néar
: coﬁpletion of each problem of the Packet.

. CONTENT:
. B ..
Problem #1. How Has America Provided for the Education of 1Its People’
Problem #2. : What-are the Goals of ‘American Education? ;
Problem #3, What are some Current Practices and Issues in American Education?
Problem #4. What are the philosophies of major -contr‘“utors to American
* " Education? ‘What is your personal "Philoaophy of Education"
to this point? °

-, PRE-ASSESSMENT : - - S S

A student opinionnaire about ideas in education is in the Packet as’ : °

. Enclosure 2. As soon as you' have received the Packet, complete the* opinionnaire
- and turn it in to yOUr sophomore bloc adyviwor. - / - !

|
«BEHAVIORAL OBJECTIVES

Upon completion of this“unit, you'will be able to: .
L. Demonstrute a knowledge of selected important events, organjzacions,
C e " developments and personllitxes in American education, as neaiured
' .by the construction of an education time line.

f2; Demonstrate a knowledge of, some of the 1mportant milestones 1n the _
development of goals for American education, as messured by the o 7

-education time line. : - 7

b

o 3. -Demonstrate a know]qgge of some of the current 1nnovutiona and issues
©+ 1w American education, as meapured by reading reaction cards (minimum- .
N of five). ;

iKY

L - L DR ! E S . ' _—
" 4. . Demonstrate a knowledge of some of the philosophies of major contributors
to American’ Education, as measured by the education time, 11ne.' ﬂrite
' your oun "Philosophy of Education" o - : .

>
F)

f LEARNING EXPERihNCES: o , . . o B .
' / L e . 0 ’ ‘ A ’ @
(Don t begin the learning -experiences until you have completQSj;nd handedqin
- the opinionnaire ‘included 1n the Packet as Enclosure 2.) T '

¢
’

of

LY
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v
Problem #1: How has America provided for the education of igs\peOple?
(Behavioral Objective 1) . : Lo

- Questions tor consideration:
}

BN

a.. What are some things Americans have believed about education?
b. How have Americans met their educational problems?
o E. th were (are) aoﬁe of Ameri;a's educational statesmen?
Activitiesa: (In recemmended sequence) |
Read: Introductor& paper: Historic Backgrcunds of the Elemeﬁtary‘Schoql

(A1l reading materials, unless otherwise indicated, are available in the

Moore Library, Edith Bowen School.) ,

1. Browse through the iables of content for the five—coLrse
textbooks. You will be asked to read only sclected/éections
therein. However, .you are encouraged to read gny“iaditional .
sections of any or all books. Should you do 8o, keep a record
of -your readings and submit to your bloc advisor upon completing
the Packet. >

" 2. As you study, sgelect important 1tem9f;nd record them appropriately
on your Education Time Line (Enclosure 4) .

3. View the films listed below: o
o ' T
"Education in America: 17th and 18th Centuries"
"Education in America: the 19th Century"
“Education in America: 20th Century Developments'
"Remarkable Schoolhouse'
\ o .
A topic outline of each film is in the Packet as Enclosure 5. The topic outline
s intended to assxstgou'in‘viewing the film, in thinking about it, in discussing
ir, and {u relating what you see on the film to yeur reading. -

4. Briefly identify each of the following (use the reference texts).
Write &- brief explanation of each below, then place it on your
ti.e line. . -

"01d Deluder Law" 0
"Jefferson's Propoaal for Free Schools in Virginin“
"Northwest Ordinance" -
"New York Free School Society"
- 'McGuffey Eclectic Readers"
Y "Horace Mann and the Massachusetts State Board of Education'
I “First State Normal School"
, ""Massachusetts Law on Compulsery Schooling“
\ “Organization of the National Teachers' Association"
\\ _ "U,S. Department (Now Office) of Educatton"
v { "Kalamazoo Decision'
o o o Progreasive Education Association

et
[y

'8
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. "Supreme Court, Brown vs. Board of Education'
"Elementary-Secondary Education Act'
"Religious Iastruction {n Public Schools"

"Prayers in Public 5chools
"Judicial Standards and Student Discipline”
("v‘

Problem #2: What are the Goals of American Education? fBehavioral Objective 2)
Quoscioné for considerati.x: |
a.n‘why be concerned with educational goals?
b. Who determines the educational goals?
¢. What educational goa[a havé»beén identified?
Activities: (In recoﬁmended sequence)

)“ Continue to record on:yodr Education Time Line (Enclosure 4 )
pertinent information frcm the readings listed below.

6. Read Dropkin, Full, & Schwarcz, Contemporary American Educacion
(Second eadition), Section III, pp. 211-213.

7. Hughes, Education in ‘America (3rd edition), Chapter 17
‘pp 488 511.

Problem #3: What are some Cucrent Practices, Problems, and Issues in American

Education? (Behavioral Objective 3)

Questions for consideration:
a. What are some newer educational practices that show promise?
b, What are the critics saying about American education?

c. What are'some importanc unsolved problems in American Education?

Activities:v (In recommended sequence)
8. As you study, record selected items on ‘your Education Time Line
(Enclosure 4) .

v

9. Read: Ryan, and Cooper, Those Who Can, Teach,‘ﬁp. 394-420.

10. Read: Dropkin, Full & Schwarcz, Contemporary American Education
pp. 369-371. .

11. Read: Hughes, Education in Anerica (3rd Edition), Chapter 21,
-~ pp. 599 - 618

12. Become familiar with the Saturday Review and the Phi Delta Kappan
as they reflect current concerp about educitional issueg and:
problems. Pead aqz,articles which appeal to your interest. These
periodicals are in the college library periodical area. Select
two drticlea from these magazines. React to these on 5 x 8 cards.

' 1
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13. Become familiar with-other periodicals from the follewing
list. Read any articles which appeal to your interest. Select
three for 'reactions” on 5 x 8 cards. !

§elecied Periodicals Dealing with Education in USU Library

Amerlcan Education Research Journal . Journal of Negro Edhcétion

American School Board Journal ‘ Jeurnal of Reading

Arithmetic Teacher . ) Journal of School Heaelth

Catholic Education Review : - cournal oi Teacher Education

Changing Education National Elementary Principles
’ Child Bducation Nation's Schools

Childhoed Education - P,T.A, Magazine

Comparative Educatjion Revieow Peabody Journal of Education

Education S Phi Delta Kappan

Education Digest o The Physical Educator

Education Quarterly Psychology in the Schoels

Educatien Forum The Reading Teacher

Educational Horizons ) ~ Religious FEducation

Educational Leadership _ Review of Educational Research

Educationel Perspectives " Scholastic Educator

Education Record . School and. Community

Educational Review Schiool and Society !

Educagional Technology , School Arts

Educational Theory - 5chool Musician

Elementary English , _ - School Review

Elementary School Journal School Safety

Exceptional Children Science Education

Grade Teacher . ot / Science Teacher

Harvard Education Review Secial Education

‘History of Education Quarterly : Sdcial Studies - .

_The Instructor Seviet Education - Ty .

Journal of American Indian Education Seciety of Educatien ,

Journal of Education . Studies in Philcsophy .and Educatien

Journal of Education and Psychology ~ Urban Educatien

* Journal of Experimen;al .Education The Social Studies
Journal of Educationpl_Research : : Young Children

» "
‘

Problem #4: What is yeuimpersonal ""Philosophy of Education”? (Behavioral Objective 4)

$

Qhestions for consideration:\\

a. Who are some eof the 1ndiv1dusls who have influenced tducation in
the paar?

. i ' v ‘-
(::L b. What is the relationship of philesephy to practice?
. /

c. What 1is yeur ewn educational philcaaphy? How will it influence
~ what you do with chxldreﬁ? ‘ ¥ - .

Activities: (In recemmended squence)

4. As you study, -record selected items on your Education Time Line
(&nclosure 4§).

fog
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15. Read: Hughes, Educltion In Anerlcn {(3rd Editioh), Chapter 8,
. pp. 192- 220

. / " /, .
16. 1dentify oelcu the folloulns (and plucn them on your time 1ina).

a. Comenius
b. Rotaseau
c. Pesteloz;i
df Froebel
e. Herbart °
f: Spencer
g. Montessori (Rya;; p.ﬂlai )
h. _Dewey (Rya?, p,”1§p)f ’ BT B i?‘
_1.‘ Skig;er \/;J & | —
}. Brumer (Ryan;;ép.’92~93)

. k.. Silberman ’
1. Ashten-Warner (Ryan, p. 68)
m. Illich (Rysm, f. 472)
n. Thoreaﬁ (Ryan, p.“212) B

17. Write your own/'Philosophy of Education" as it now is.
‘ £
.Proficiency Assessment:

1. Haké an appointment with the advigor to review you: Education Time Liq?..'
2. Turn in your‘seleo’ 4 readings ' reaction clrds.

3. .Write your own "Phi‘nw“phy of Bducation st this time, turn it 1nto your
. bloc advisor.

-4. Complete an opinionnaire on ideas about education. Ask for this at the L
conclusion of this Packet. It will mot be counted as part ef the
Proficiency Assessment. = ' :




Enclosure 1

Student's Name

CHECK LIST

—

Obtain SODIA Proficiency Packet

Pre-Assessment - Opinionnaire

Learning Experiences:

Reed: Dropkin, Fuil, & Schwarcz
Resd: Hughes %,
: | AN
‘Problem #3 %

Read Enclosure #3: Historic Backyrounds

Problem #1
View films
Read: In reference texts
Identiry: From listing
Start Time Line

Problem #2
Continue Time Line

Continue Time Line

Resd: Dropkin, Full & Schvarcz
Read: Hughes

Study Periodicals, reaction cards

Problem #4 : f
Continue Time Line
Read: Hughes
Identify: From listing
Write Philosophy

\\

.

Proficiency Assessment

Approval of Time Line - Bioc Advinor
Reaction Cards
Opinionnaire

Packet Completed (Advisor's Approval)

*Requires authorized endorsement

Date ‘ " 0K

*




Enclosure 2
)

1

: | ‘ : .
PRE-AZSESSMENT . Date of Birth:

Student Opinionnaire ' i (Mo.) (Day) (Year),

() Male
( ) TFemale

> ( Q) Elementary Education

" () Secondary Education
( ) Uncertain about becoming

| ' a teacher
™ , ’ : .

Directions:

Write your dat;a of birth above, but do not sign your, name. Chéyc}; the
appropriate blanks to indicate Qour status and preference.

N - : . o ,

The purposie of this;’ pre-assessment scale is to discover your opinion :
concerning some ideas about edﬁcation. Theré are ten ideas, each
" written at thé h‘ead of a page with the opinion s.céle immediately below;
Indicafe your opinion about Vthe idea by placing an "X" in the space between
thé two descriptive words alt the point which most nearly ‘expreéses ;rour

opinion. The only right answer is your own opinion. Mark your first

impression. Do not take time to try to reason out an answer., -

/

v >

’

This opinfonnaire will not be used for proficiency assessment,

’

W-16
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AN EDUCATlON SYSTEM SERVES THE NEEDS Ot THE SOCIETY IN WHIGH

IT FUNCTIONS . "

reasonable —----- Aemmm %-~--*j/---'--/'- ————— f=—--f-ee-=unieasonable

. Y

inconsistent ~----- S bl fmmmmmfmmmfmemofo————_ consistent

/

{

relevant ~ ~----- Fmmmm /----/f"--‘/----v/-;--"/ ------ irrelevant
safe . -o-ee- frmmf e oo dangerous
unacceptable —----- / --n-/-i--7/-4_‘“-/“--'--\-?---7-/ ------ scceptable.
true  ==---s e /-;--- false

‘ _ b o \
worthless  =---- frmmfommmofoe e o eenf e e~ valuable
undemocratic -=-----f---=f----- Femmms S # - -=--- democratic
good ~ ~=--=-7 + ----;;---—'-/ ----- fmmmm frmmmm = bad
supportive = =----- + ——-—/———-:/—-f-—/---~7’ ------ S subver\sive
gndestrable ------ e L 7=, frmmm e frmmmm e - desirable
old | S T fmmm A fmmm e new
‘wise -;-44‘1,45-—-/---.;:/-- et _-v---f/-'-—-- foolish
vague = ------ Y S J— / ----clear

(%]
Tl
o]



"EVERY AMERICAN HAS OPPORTUNITY FOR AS MUCH EDUCATION AS WILL

BENEFIT HIMSELF OR HIS NATION. "

reasonable ----=fermnofoeonn /;“"'/ ————— Armmmmfo o

: 4 unreasonable
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~ "EDUCATION ATTEMPTS TO PERPETUATE AMERICAN IDEALS AND VALUES ., "
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“ "EDUCATIONAL ISSUES ARE IMPCRTANT TO EDUCATION PROGRESS. " "
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“THE GOALS OF EDUCATION CHANGE WITH THE CHANGING NATURE OF
oo N ’ . . :
- SOCIETY. "
A : reasonable  —=--F--c-=fooaan /---'--»1--_—--/ ----- Ao unreasonable
inconsistent ----f----- Aemmmm A-mm-- Abommmfmmaiifo——_ consistent
4T ¥ 4 N
S relevant —mm e Ao R Aeemme Ammmme A--g- irrelevant
| ' €
C oy e .
safe S fmmmmm TR E CLEEE Amremn #----  dangerous
’ : ¢ ? o .
unacceptable —---F---=- Amemm fmmmm Fciemmfememaf-—=—  acceptable |
. 3 ) . . ' “ . w‘ 1.‘
h true R et fmmmmfmmme fommee pommm- #-w---- false
worthless e PEEEEE: fmmmmfomman #-----f---~  valuable
9 ] ' .
undemocratic -~-=-F----- Ammmem fomemn Aememe Amemm #---- democratic
. .~ good S S S S —" S —" A— bad
supportive = —===femoeofoo frmmmmfmmeme F=-=--f=----" subversive
. | ~ undesirable ----f----- fmmmme Aomme e Y S A #-----" desirable
v old e R <V R Amemee Amemee A----  new )
wise- o frm e fee e femmmm Fommen Ammmem #---- foclish
- . | o .
=2 , vague R L CEEEE PEEEEE Frmmmmfmmmafmeae ¢lear




2-7
"TEACHER EDUCATION (8 CHANGING."
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... "IN A DEMOCRACY THE CONTROL OF. EDUCATION IS IN THE'HANDS OF

‘. THE PEOPLE. "
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“ALL PEOPLE ARE INVOLVED IN THE SUPPORT OF PUBLIC EDUCATION.,
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s+ "WHAT PEOPLE BELIEVE AND ARE WILLING TO WORK FOR IS THE RASIS OF
GREAT MOVEMENTS OR REFORMS IN EDUCATION. "
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“THE LEARNER HAS A PART IN'DIITERMININIGIHIS CURRICULUM . 7
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Enclosure 3

¥ HISTORIC BACKGROUNDS OF THE ELEMENTARY SCHOOL

7
The elementary school has been called the most typicsl American of our
social inatitutions democracy's gift to children 'and the cornerstone of our

,8ystem pf ‘free public education. Its ancestry can be traced to libersat movements

in QUrope which were a protest against zhe established schools because they

were not open to the common people.

Frbm the very beginning, the evolution of the common schools in this country

.-has been closely associated-with the ideel of human freedom. Self-realization
_for every igdividual-is the central ideal of our society, the bedrock of our

ctvilization, the American dream. This ideal has run like a brightly colored
thread through our literature, our art, and our music. The ideal itself {is
centuries old, .but, no other nation has approached it w1th~stronger faith or
greater detetmxnationr and no other nation has made public education availahle
on’. 80 large - & scale for the purpose of. implementing it. Neither the present
status nor the future promise of the elementary school can be fully appreciated
without some knowledge of the forces that have operated during the last three

-hundred years both for and against-the development of a democratic program of

education in this country

‘The'elementary school as it existd today représents%a heritage of some three

"centﬁries of persistent effort by men and women who have struggled against great

odds to develcp a program of education designed to make our nation both strong and
free. The story of the American past does not consist entirely of the exploits

of statesmen and military men; the ideas and accomplishments of leaders in the
cause of public education have been equally significnnt in making Amogica what

it is today

A

_Schols tend to reflect the conditions, ideals and motives of the soclety

'they serve. Four outstanding periods have dominated the development of the

curriculum and structure of the elementary snd secondary schools of the United
Stdtes. They basically are: (1) The Colonial Period--religious motive, 1647-
1776; {2) The Peried of Nationalism--politicll motive, 1776-1876; (3) The
Period of Expansion and Reform--utilitarian motive, 1876-1929; and (4) The
Period of Increened Responsibility--a motive of mass education, 1929-to date.

™

Boston, in town meeting in 1625, 1aid the foundations of the Boston Latin
School by the adoption of the following order: .
Likewise, it was then generally agreed upen that ,our brother Philemon Promont
shall be entreated to become schoolmaster for the teaching aéﬁ nurtering of
children with us.’ S ‘
A year later Charlestown voted to arrdnge with Willism Witherall "To keep a
school for a twelvemonth,” and fixed his salary at 40 pounds a yelr Cambridge,
in 1638, established its firat school by voting certain lands for “the use of
Mr. Nath Eaten as long &s he shall be employed" in the work of teaching school.
Newbury, the year following, granted to Anthony Somerby "foure akers-of upllnd"
and "'six akers of salt marsh' as an "encouragement to keep school fer one\yegr.
(Ellwooed P. Gubberley. Public Education in the United States. Cambridge: Houghton-
Mifflin Company, 1947, .p. 16.) J . '
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(2)

“. . . the .school éverywhere in America arose as a child of the Church. 1In the
colonies where the parachial-school conception of education became the prevailing
" type, the school remained under church contrcl until after the founding of our
national government. In Rew England, however, and the New England evolution in
. time becama the prevailing American practice, the school passed through a very
“ interesting development during colon1a1 times from a church into a state ochool
(Cut  -ley, p. 73. ) : : , /

A N
~ ~

ucation is slwaya 1nfluanced by the time and place in which it occurs.

Education never exists in a vacuum or in the abstract; it always go€s on in a
particular society at a particular time in histery. -
. « . The early settlers who came to Americs brought a rich cultural heritage
to the new World. Among other thinga they had a2 fully developed language with

. 'a wealth of fine literature. _They had a highly developed social organization
which includéd elabornte economic, political, legal, and religious syatems.
And they had an ‘educational system that extended from the elementary school
through the unjversity. When the colonists began the task of setting up schools
they did not create new institutions. Rether, they did what men have always _
done when faced with problems--they drew upon their past experience and established
the kinds of schools with which they were familiar. . \

. .« In the first fifty yelravof our history as an independent nation, edhcation
was shoved into the backg;ound, ap it has always been in periods of crisis.

Perhaps the ‘most impertant develppment in this period was the blosscming of the
. great ideas that we generally. associate with democracy. L
Even though the development of & system of schools consistent with the ideals of
‘ democracy was delayed until the middle of the nineteenth century. much concrete
evidence exists that a real concern for education existed as eatly as 1776.
(Raymond E. Callshan. An Introduction to Education in American Societ .l.New York,
Alfred A. Knopf, 1959 pp. 107-122.

o
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Encloqdre 4 !
DEVELOPING YOUR EDUCATION TIME LINE
i : .

Purpose:

The purpose of the Educatioen Time Line is to assist you in recognizing
snd identifying 1mportant happenings in American education and to place them,
in summary fashion, in their proper sequence and relationship. The Time Line
is intended to help bring order and system to your understanding of historical
developments in Anerican education.

Since you select and record the items for your own T ime Line, it is
asgumed it will be a useful educational tool fer you personnally, and that
you will want to keep it among your educational-materials for use as need
arises

Suggestions:

a. - Select and record the items for your Time Line as you study the
required readings.

b. - Since your Time Line space is somevhat limited, you will need' to ’
select and record those items that seem of oajor importance to you.

c. Recerd Time ﬁlgg;gntries in your own handwriting, attempting to
be as neat, brief, and precise 4s possible.

After you have finilhed your Time Line, make an sppointaent for a
conference with your bloc advisor.

‘.
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"Orientation to Elementary Education”

"Oriéntation to Elementary Education" is designed to give vou more insight into vour
relationship with other people and a better understanding of "selt, "

The «class will meet as u total group twice a week. In addition to the time spent in class
you will be expected to spend a minimum of ten hours in an elementary classroom. Time
for your visit to the classroom will be arranged to fit vour schedvle.

Grades for this class are on a pass, {ail, or incomplete basis. Each student will reccive
a passing grade if he completes gll his assignments in an acceptable manner. The class’
is the beginning of your experience in teacher education and vou are establishing vour
reputation as a potential member of the teaching profession. : '

As part of your requirements for this class you will be required to"keep a diary which
wiil be handed in at specified times. Your diary will contain the following information:

1. Your autobiography -~ This will be writlen in manuscript writing and
will be due on or before October 3rd.

‘ ‘ 2. Self improvement project -- You will choose are area vou ti‘uely wish
to improve in -- it may be in the physical, emotional, social, or in-
tellectual area. The improvement project should be identified by October
3rd and a'progress report written each week thereafter.

3. Positive and Negative Experiences Z- Each week starting Friday the 28th
you are to write two (2) positive and ”two (2) negative experiences you have
had during the week. These are to be written e every week. After deserlbmg
the situation, look deeply at your feelings and how you reacted. After
looking carefully at the situation try to think of other ways that you could
have reacted.

“If the experience is too personal to share with the instructor, you may.
staple cr in some other way seal the page.. 1 will respect your privacy, but
I want you to examine what happened even though I do not read it.

~

. 4. Interwews with Professors -- Between October 1 and October 26 you are
2 to mterv1ew the following:

~

. « ;o

a. Miss Pugmire !

b. Two (2). professors from whom you are now taking classes. These should
he professors you'do not already know. A short reaction to your inter-

view should be in your diary when/you hand in your diary on October 26th.

s
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Observations in Public Schools {- As part of yvour class assignment you are

to observe a minimum of ten hours. The focus of your observation will be:

a. Characteristics of children R
b, Room environment .

c. Role of the teacher L N,

d. Peer interaction ) ) .

e. Adult-child interaction ’ )

These areas may he examined separately or yvou may intergrate them in. -
each summary. There should be ong summary for cach time you observe.

6. Summaries of Professional readings -- Each student will read and suénmarize
eight articles from professional journals or a ¢combination of books and articles.
- 'These may be choosen by the student. The choice should be based on the
student's interest and needs. "All reading should be completed by November 21.
7. Summary -- This is your evaluation of what'you“ have learned about yourself
from your self-imprevement project: your pos%ve and negative experiences:
your interviews and your observations. It should also include the insight
you have gained ahout the teaching profession from class discussion, obser-
. vations and reading. Your summary will be due one\week before the end of !
° the quarter. :
\
Dates Materials Are Due ' : ) .
Octlober 3 ~ Autobiography ‘ .
’ *  Self Improvement Project |
October 26 Weekly progress rzport on self-improvement
Two positive and two negative experiences far each week
Summmary of three interviews with professors.
Summary of observations completed by this date.
At least half of your professional reading should be completed by
thls tlme
November 21 Progress report on self-improvement project. “
' Positive and negative ‘experiences )
Summaries of observations
Summaries of all professional reading
_ November 30 ~Summary

Class will be held during test week at time scheduled in s'chedule bulletin.
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