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"The material in this publlcatvon was preuared pursuant to a contract
with ‘the National Instituteof Education, U.S. Department of Health, Educa-
tion and Welfare. Contractors undertaklng such projects under-government

* sponsorship are encouraged to express freely their judgment in professional
- and' technical matters. Prior to publicatiom, the manuscript was submitted
to the Executive Committee cf the State Directors of Migrant ‘Education for
critical review and determination of professional- competence. This publi-
cation has met such standards. Points of view or opinions, however, do
not necessarily represent the official view or opinions of the National

- Institute of Education, or the Executlve Commlttee of the State D1T°Ct0rb

: of'Migrant Educatlon.

This booklet may be duplicated in whole or in part, hhenever such
dupllcatxon 1s in the 1nterest of betterlng education. ‘
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Thls document delmeates the educatlonal
background and issues which ‘'shaped ‘the
design of the National Migrant Education
Program Math Skills Information System,
narrates the features of the system, and
describes its opetation. ° . | .
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For further information and/or acquisition -
of Math Skills Booklets contact your state
director of Migrant Education, or: x
Wwinford "Joe" Miller, Director
"~Migrant Student Record Transfer System
State Department of Education
Little Rock, AR 72201

" Telephone: 501-371- 2719— I
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. INTRODUCTION

_The MSRTS Math Ski]ls Information. System is des1gned to permit
teachers to input and to ‘receive-math skillis dinformation concerning
migrant students in order to,ensure continuity of education. During
the design of the Math Skills Information System, ‘Titerally hundreds
of educators.were consulted, some formally and in great detail, others
informally and in lesser detail. These educators consisted of class-
room teachers, aides, tutors, special resource teachers, math special-
ists,’ un1vers1ty facu]ty in math educat1on, adm1n1strators, and others.

In the course of these consu1tat1ons, it became zpparent that
"math education is no% the "logical®, tidy, monolithig, un1versa11y
consistent enterpr1se that a lay person might expect it to be. - Math
education, as with any. other human endeavor, involves issues, diverse
opinions, agitation for change, and traditional v1ewpo1nts. It soon
became apparent that thes2 issues, diverse @pinions, ongoing changes
and traditions would produce diverse user tnformation needs and that
a successful System design would have to provide for enormous differ-
“entes amorg users. An example of these differences Was' the fact that
over tae past five years hundreds of math lists (or behavicral <bjec- -
tives, or class objectives, or criterion skills, etc.) have been
creat:” by school districts, by publishers; by consertiums of educat1ona1
agenciss, and others. Most of the skill ]1sts, semantics aside, are
largely identical. Yet each of these agenciés would ardently defend
their skill I1st as being vastﬂy super1or to a]l the others.

The cumu1at1ve effect /f/tﬁ’Se d1fferences in view-point and
dﬂwmattltude~was~t0 vmpress upon the Math Skills . System designers that
such d1vergence did in fact exist and that nc universal agreements,
in all likelihood, were going to take place. Rather than seekK “the
r1ght answers", the designers concluded that there were as many -
"right anSwers" as there were potential users of the system. Per- .
haos the ‘most start11ng revelation, which emerged from the entire
“project, has been ithe discovery that whatever the issue, each edu-
cator often-seems to be convinced that his or her position is "right"
.and was often unaware that different views even existed. This reali-
.zation was important because it meant that each user will be Tooking -
at the. systew for what it can do for him or her- 1nd1v1dua1]y

; -

‘A. Educational Issues and’ Factors Affecting the Des1gn of the. MSRTS
- Math Skiils Information System .

way s irals_through two 360-degree turns from floor to choir loft.
ﬁ‘ Is structure. is remarkable for two reasons. - It is free standing,
" and §t was built by an unknown carpenter in the 19th century using
only a saw, a wood plane, a T-square, some homemade glue, and hot
“water. ‘Scores of architects and engineers have marveled at its

- L
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Inanhistoric mission in Santa Fe, New dex1co, a wooden sta1r— .
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- geometric, physical, and esthetic properties. The tools were simp]e,(é'
the product magnificent, bdt the skills of the builder were acquired
during a.time in which years of apprenticeship, training, and nrac-
tice commonly were required.before such advanced artisanship could
'be evidenced. In today"s world, such skills are almost unknown.

The pace of -1ife neither permits ngr requires the long, tedious acquisi-
tion of skills with simple tools in order to work so superbly. Today,
more sophisticated tools fill the gap. Many people, . using varisus

power ‘tools 'such as radial saws, drill presses, synthetic glues, etc.;
‘are able to 'build products of utility and beauty that would not be
possible were ‘only basic hand tools available. Im fact, one could

.conclude that the sophistication of these modern tools helps to off-
set the lack of skills which the user has not-had time to acquire.

- Although contemporary tools are quite sophtsticated, they are rela-
tively easy to use. Of course, the more extensive the project one
undertakes, the more one must know about the use of these tools.

The analogy between relationship of human skills and th- --phis-

- - tication of tools-.can also be used with MSRTS. The MSRTS Math Skills
Information System.is a tool. It is a relatively sophisticated instru-
ment because its users cannot afford the time that would be reguired
to develop the skills needed to use a simpler one. To ‘continue the

- analogy, contemporary tools such as the radial saw can be used with
precision in a wide variety of tasks. Some of the tasks might be

"quite simple, others would require the user to know more.. Conséquently,

with 1ittle knowledge, one might build simple articles, or one might,
‘with more knowledge, build more elaborate articles. The same holds
true for the MSRTS Math Skills Information System. A user may ob-
tain relatively simple information by knowing very little about using
the system. The user who learns more, however, couid obtain mcre
useful information.. - :

= The.quality of instruction provided a migrant student depends,
in part, upon the understanding that a teacher has of the student's
strengths and needs as expressed by skilis. Since skill information_
plays such a vital role, the user who learns how to use the MSRTS
- ~Math Skill s Information System best is. in the position of being
‘ able to provide more exact-and better guality tinstruction to the
migrant student. .

'1., Who are the Users of the MSRTS1Math Skills Information
System? : o -

. .. The potential users of the Math Skills “Information System are
- .estimated to be between 70,000 and 100,000 regular classrcom teachers,
special resource teachers, classroom aides, tutors, and-others. This
vast array of people differ in their own perceived math skills infor-
mation needs. The more Prominent variations in needs are as follows: ¢
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.-a) |

by

c)

d)

e)

f)

g)’

h)

r © b
CURRICULUM Ranges from concentration on so-called "basic
survival skills" to emphasis on "total math
. conceptual development." Even whea comparing
" two school districts' array of "basjc survival
skills", one is 11ke1y to find that what is
a "survival skill" to one district may well . H
be a "frill skill" to another district.
SUBJECT "Rangis from simple perceptual skills at the ,
-MATTER AS ~ 1lower level to abstract concepts in algebra,
. DETERMINED Calculus, and finite math in the higher grades.
BY GRADE - .
LEVEL ' ’ . : .
INSTRUCTIONAL Ranges from 1ockstep classreom instruction

TION (FOR ' to six«week programs. ' - .

-

~APPROACH . based .on traditional texts to computer-
. hased. individua]ized instruction.

PROGﬁAM DURA- Renges from >even-month fu]] scale programs

-

INDIVIDUAL-

IZED STUDENTS)

PROGRAM - Ranges from none to specially- equapoed resqurce

SUPPCRT PRO-  rooms staffed by highly traired teaching spe-

VIDED THE cialists, tutors', and a1des.

CLASSROOM _ '

TEACHER .

IN-SERVICE Some states are equipped organzzat1rna]1y and - )
SUPPORT PRO-  financially to provide strong inservice so -
VIDED THE that teachers and others working with the

USER " migrant student are. prepared to use all avail-

able materials and facil®-ies to advantage.
- Other states provide very little inservice

support. ‘ . . -
. . ;
USER ATTI= . Ranges from res1gned cyn1c1sm to fonsum1ng
TUDE . ~ dedicatiop.

FORMAL MATH Some aides and tutors must struggle to keep

BACKGROUND ahead of ‘the students. From survey data

- OF THE USER collected it appears that about 5% of the

K-6 regular classroom teachers possesseH
either a math minor or major.. The rema1n1ng
‘may have had as little as one ‘course in

math or as much as several.. (The above ..
figures .are not the result of a‘controlled .
study and serve as rough indices.only.) ' ;

N .
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The 1ist could continue. However; it is unnecessary because the
point to be made is that there is an enormdus diversity of user situa-
tions. Each of these situations produces a slightly or-'radically
different set of math skill needs. Moreover, all of the .sources ¢f -
diversity among users listed above zre undergoing constant change.
The public demand for accountability, the massive shift of education-

. towards competency or skills-based criteria, the ensuing redefinition
of subject matter are all forces which continuously affect the situa-
tion of each user. - . - :

N

. S .

.- " 'The design of the Math Skills Information System doés not meet
the needs of any one group of user situations,.ds.cited above, to the
detriment of any other group. The design presented hereim does recog-
nize and make provision for all the_diverse user needs within the

. constraints of the present MSRTS hardware and communication system.

- . "Each user in each situation. directly. affects. the instruction of .migrant

. students. To ignore the needs of a user is ultimately to ignore the

. needs ot the migrant students under the tutelage of that user.

Educationally, one may not approve of mamy of the situations in
which teachers instruct.  One may not approve of the fact that certain
teachers will receive Tittle or no in-service in the use of the math
skill's system. One may not approve of a lockstep non-individualized
environment for a migrant student; one may disagree with a certain
instructional strategy or a curriculum or many other situational vari-
ables. However, despite the lack of ideal instructional situations,
one cannot ignore the plain, hard, cold fact that every day of the
year finds thousands of migrant students in.each of these user situa-
tions, good or bad. Therefore, it has been the guiding philosophy

_ of the Math Skills Information System that it should be designed
to serve migrant students no matter what user situations *hey find
themselves in. The MSRTS Math Skiils Information System was designed .
to serve the math skills needs of all the users, not the few. .

.2. The Average (or Majority) Users - Who are They?
! Tt . . .
There has been a strong tendency in the development-of- computer: .. -
based systems, in which education is also included, to conceive of .-
. a so-called "average" or "majority" user and then design the system.
to meet the imagined or measured needs of this mythical group.” Such
an approach has turned out to be disastrouslvy ineffective in building
educational systems. The reasons for the ineffectuality of this
approach are not difficult to find." "he most obvious are as follows:

1) There is ucually no such thing as an "average" user teacher,
nor is there usually < "majority" whoe expresses common user
needs; . - » .

2) A system built to satisfy this imagined "average" or
"majority" usually turns out to serve few users readily
well and the rest hardly at all. ‘ J

-

*
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. : It is unnecessary to design computer based systems in this manner.
To do so negates the predominant value of computers which is its capa-
city to deal with large amounts of data in a short time. This capacity
enables the computer to deal with individual cases. The MSRTS has yet =
to-use this potentidl. Computers, as any other tool, can be misused.
Not fulfilling the- informational needs of individual uskrs to satisfy
some "majority" concept is such a misuse. As will be seen, the only
frequept]y occurring characteristic-to emerge from the study, -from -

~research, and from user consultation, concerning the design presented
herein, is simply that the "majority" of users express verv 1nd1v1du-
alistic 1nformat1on needs. .

.3. "Will the Real P1erarchy of Math Skills P]ease Stand Up’
-y,

-~ - During the course of desrgnlng th1s system, contact with a broad
array of educators from classroom to.administration revealed two signif-
icant but contradtotory beliefs concerning & hierarghy of math skills: - .
many believe that a well-defined hierarchy of math skills exists some-
. where, and no one claimed.to know beyond a few maior . relationships of
- what the hlerarchy consists. :

. The term hxerarchy is used to imply a necessary 1°arn1ng sequence.
For examp]e, ifethere are four skilis (A, B; C, and D), it is commonTy

" believed that A must be learned before B, B must be Tearned before C,
and C must be learned before D. IT the teacher, ‘therefcre, knows that

a student has attained skill C, then the teacher can automat1ca11y
assume that the student must already have learned skills A and_B, and
the next skill the student should work on is sk111 D.

3 .

: Beyond such gross hierarchial re]at1onsh1ps as, "A student must
be able to add and to subtract before he can learn to divide", educaf.
tors either differ marked]y or express great uncertainty about '‘neces- -
sary learning sequences." °"An example of this uncertainty centers
around the skills employved in understanding Place Value.. Here are,
some -0of the opinions encountered concerning this subject:’ T e

a) Solid skills in place value are necessary before a student
can learn to add, especia]ly where “"carrying" is concerned.

"« b) A student "acqu1res a sense of place value" when he 1earns'
to add. - ; . .

c) Place Va]ue is important but 'only as a support sk111

d) P]ace Value is not only a veluable sk1:] to acqu1re to fac1l- .
© - Jtate learning to add,-it is aiso an important skill in it-
self because much fomputer arithmetic rests upon understand1ng
. how number systems operate.

-

Much of the "hwerarchy of skills seems to de“1ve from the sequences
of subJects presented as they are presented trad1t1ona11y in textbooks.
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- Or necessary learning sequence of skills exists somewhere, also believe
. that the niost important item of math information about an- enrolling’

migrant student is simply "which skill the student attained most recently." °
This represents one concept of continuity. Other users, Tess certain

'\
The s1mp1e fact is thét\\here seems to be no un1versa11y accepted body

of empirical data bearing on the issue. It is.not the role of the MSRTS*
Math Skills Information System to unravel such diverse opinion. How-

~ever, it is the respensibility of the MSRTS Math Skills Information .

System to be aware of this diversity of opinion so that it does not:
favor any one hierarchy over others

3. Continuity- What Is It7

) - -

Related closely to the preceding issue is the question of continuity.
Users, who tend to believe that the one and only correct hierarchy

that a strict h1erarchy does exist, expressed a different perceptxon
of continuity in math instruction. Theése users voiced a need to’know

_more about the student's general .background strengths and weaknesses
in math. They: felt that cont1nu1ty essentially means moving a student
. ‘ahead when the student has the background of sk11]s needed for him

or her to-be able to move forward. This latter group ‘of users, natural]y,
had more extensive'math skills information heeds than the former. group.
Some users have observed that, because a student.possesses a certain

group of math skills, it does not necessarily imply the student has
acquired all the pre-requisite skills for the next step.’ To po1nt. L

out that because a student knows his basic addition facts does not °
autumatically.ensure that the student is prepared to learn addition

of. mu]t1p1e digit numbers, which.involves carrying. The student’ may .
need work in place value or expanded notation hefore proceeding. " Thus,
as.with other-perceptions of math instruction’, .users expressed a. number
of d1ffer1ng dpinions concerning. what censtitutes "continu1ty of 1in-
struction.” The MSRTS Math Skills Information System is designed

to function w1th1n this d1vers1ty of concepts. concern1ng cont1nu1ty

157 Proper Math Skills - What Are They7

Users have expressed diverse opihions concerning "what const1tutes
proper math skills" for a migrant student or, for that watter, any-
other student. Recent public reaction to the purported dec11ne 4h
students' conputat1ona1 sk1l1s‘pave Jed many communities to quest1on
their schocls' math curriculum. . Some of 'the controversy about "modern
math" seems to revolve around the subject of Sets. Some useYrs teéach
nothing about Sets.. Other users see Sets as a- foundation for. Tearning

.additional math skills while yet a third group. of users - sees Sets as

an.impartant subject in itself. Once again, the role of the MSRTS

. J-Math Skills ' Information System is not to take sides in such issues.

Tts role is to provide that information which users of any persuasion
express asa need. -

= < . . M . L -
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6. Conclusions ’ SN

Y) The MSRTS Math Skills Information System is designed to meet
the needs of all its users rather than one part1cu1ar group.

2) The MSRTS Math Skills Inforfmation System is aware of but
takes no positicn of advoc cy in the following 1ssues or other
issues:

-~
/ "~ a) curriculum; ¥

-

b) hierarchy of learning sequences;
.c) educationa1 philosophy; .

d) skﬂ]q 1mpor'<tance or relevance;
. o \
e) 1nstruct1onal strategy, -
-
’)* diverse concepts of “"continuity". .
3, . well-planned system of some soph1st1cat1on is. required to
meet diverse user needs while maintaining a neutral position
;. with respect tof1ssues that, in part, Sreate user diversity.
4) Systems Sophistication should not make a user's Jjob more diffi-
R - cult, but, rather, it should make 1t posswb]e for a user to
do h1s/her job more ea511y N

B. Background and Design Conwiderations Under1y1ng the MSRTS Math Skills
L1st

1. Baqgground of the MSRTS Math Sk11ls Lists

In 1973 the state d1recto"s of m1grant education voted to adopt
~the Michigan Math Objectives .tc serve as a basis for creating a math
'skifls Tist to be 1ncorporatea into the Migrant Student Récqrd Transfer

- System. The math skills 1ist was to serve as a catalogue of skiil

statements to psrmi. teachérs: to-describe the math skills aequired

by migrant students. The list was to be.independent of any particuldr
math program and was ir no way 1o be viewed as a curriculum or criterion
set. The list was to be,simply a language “for trdnsmitting math -
skills. information from teacwer to teacher via the dSRTS.. -

Since the state directors made. that decision the fo110w1ng activ-
~ities have taken place. Under the sponsorship of: the Florida and.
California Migrant Programs, a committee of math educators and infor- -
-mation 'system specialists -from those states was formed and given the
task-ef producing the desired math skill list. “Realizing that_the
sk111 Tist would be used by all the states 'with potent1a11y\100 OOO

<



or. so teachers in the more than 7,000 scho.} d1str1cts, the comm1ttee
" sought to have the list encompass as many different skills and oriens
tations as was possible with the time and resources available. In
pursuit of this comprehensiveness, two actions were taken. The first
- was o structure each skill statement so that it possedsed enough -
generality to match skill statements used in many different states
and‘programs The second step was to ensure that'
A) -each sk1]1 in the m1grant math sk111 ]1st corresponded to 7
at least one (K-6)skill:in other major-skill 1jists ‘that
were ava11ab1e to the committee at that ‘time, and .

B) each skill in the major skill 11sts ava11able to. the committee
corresponded to at least one sk1]] in the m1g"ant<math skill
ist. - . .

<7

el
.- The committee drew compartsons between the migrant math- sk1lls
list and 'skill‘lists from the state of Michigan; Dade Coynty, Florida;
the’ state of Califoirnia, which was at that time developing a state .
. assessment criterion set; and lists of skills received from various
- pub]1shers of math programs. - In addition to these lists; various
ittee members had wr1tten, or been part of a team who wrote, math
ectives and skills: for various Scnoo] districts and count1es across
the country ) - .
- Il
HaV1ng comp]eted draw1ng up the preliminary math content the .
. skill statements were ghen written. Subsequent work, to ref1ne ‘the
list, was sponsored by ithe state of Florida Migrant Program, and the
-state.of Washington Migrant, Program. In 1975, a committee of educators,
representing the liestern States Coordinating Counc1]*, in consultation
with teachers from their respective states,- further refined. the skills
list. - It"is important to acknowledge the’fact that no.amount of
‘committee refinement will produce a list which iSs 100% perfect.- Only
through teacher use and subsequent suggestions will. the skill Hist
begin to approach the form best suited to:its purpose. For ‘this reason,
the skill-‘l1ist will undergo periodic changes to reflect necessary ‘
‘ref1nements - S R

It is 1ntended that the sk111 1ist be cross-indexed to the skill

. Tists used by vatrious state and/or school district migrant programs.

) For this reason, the MSRTS-skill 1ist must include ail “skills to be °
round on other skill 1lists. ~This featuyre will require, initially, -

. the addition of skills existing on other.skills .lists but not~on
© - the MSRTS skill list. The MSRTS skills 1list provides, in its~tech-
' nical spec1f1oac1ons, a means whereby it can be placed on the computer
“in order to make updat]ng possible.

.’; oo . s /\

*WSCCME is a consortiym of eight western states which has been formed

in order_to prov1de a means to achieve interstate planning for-states<
. sharing migrant. children in common. The purpose of the organization

is to plan educational programs wh1ch can prov1de continuity of educa--

tion for these children. :

R Ry > 3
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~In a]], at least 150 educa tors have made direct forma] contrlbu- -
tions to the content, design, and organization of the MSRTS Math- Skills
List. These educators included classroom aides, - :regular classroom
-teachers at all.grade levels, special resource teachers, math special-~ -

ists, university- facu]ty mempers from varidus departTents of education,

and administrators. - In-addition to imput by the above-listed persons,

-~ the MSRIS Math Skills. List des1gners reviewed dozens of sk113 lists

produced by pub11shers, schoo] districts, and‘states. -

2. Des1gn Cons1deraL1ons Underly.ng the MSRTS Math Sk11Ts L1st
a. Tihe Nature of Math as a SubJect Matter**

Math is, a series of SUbJEC’ matters, units which are both. depen-
dent and 1ndependent, con+1nuou>, and discrete. As long as a ‘'student
continues the study of math, he or she will encounter new topics. )

_A new topic may well call upon skilis learned earlier, but it is dis-
“tinct and different from previcusly learned skills and is not simply

a strengthening of older’skills. One such example *is geometry. Learn-
ing and "performing” geometry may require that a student orev10us1y i
have acquired .computational skills. However, acquiring skills in.

" geometry involves far more than "extending” the computational skills., -

» The terminology, axioms, eleménts, operations, procedures, and con- :

cepts of gfometry are-discretely different from those which the stu-
‘dent learns in basic.computation.. In this sense .geometry is indepen-
dent of other math subject units. A 1ittle refiection will convince.
the. reader that the same remarks hold true for all other math units
such as measurement, alcebra trigonometry, sets, probab111ty and

stat 1st1cs, ca]cu]us, etc. “In these respects, math is very different
from reading as a subject maiter. Once past the acquisition of basic
sk1]1s, reading seems to -be largely a matter of extending and strength-
ening a finite group of skills such as decoding,. comprehenS1on and -
study-skills. This is not to imply that reading is a s1mp1er or
easier subject than*math but to note that differences in varipus

skills do exist. This difference has. had substantial impact on the
desigrn of the math skills. 1ist and the displays of student's math
-skills: status. For.example, it may be meaningful and useful to .

inform a teacher that a student's comprehension skills are at a .
secondary level, but it would be practically mean1ng]ess +0 inform
a'math teacher fhat a Student’ s,add1t1on skills are at a secondary
level, especially if ‘that student happens to:be- enro}]1ng in a c]ass
wh1ch is m1dway through an algebra course. -

- - **The remarks in th1s section’ are not meant to ignore. the pure]y Togi-.

"cal internal “"connectedness" of mathematics (A La Russell & Whiteheads,
Principia Mathematica, etc.). Rather they perta1n to the benavior of
students;“teachers, scnool- d1str1cts, pub]1shers, etc., in teachlng/

;munmg nm_*__e—~,ﬁ/ ] , _ T
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Even math sk1 is w1th a smal] re]ated grOUp ‘exhibit thTS indepen-
dent véet dependent nature. For.ecample, the adding of two -two digit

numbers involving carrying. cannot be said simply to be ' ‘nore advanced"
than aliding two, two digit numbers which don“t involve carrying.” These

Y A “two skills. are ‘qualitatively different because a comnletely different
IR - ‘operation 1s 1nvolved No amount of practice in adding numbers not
R involving farny1ng will "endow" a student with the skill of adding
" numbers 1nvo?v1no carrying. Hence, each of these discrete skiils
requires a separate skill statement. This example 1s,typ1ca1 through-
out math. : o

o “The! nature of math, as it is taught, togetner with the other
factors prewvicusly d1scussed ~have resulted in a skili"list conta1n1ng
hundreds of skills. Each skill statement in-the Tist desCribes a -

.ski1l which is qua11tat1ve1y and/or ooerat1ona11y different from all
other sk1175 :

h The/Anatomy of a Math Sk111 Statement

The dex1n1*10n of a math skill used.in the math sk11]s 1]st is -

as follo A math skill is an operation. performed over a mathematical -

attribute of an entity. From this definition ¢f a math skill the defi-

R ~‘nition of a math skill statement follows naturaily: A math skill

‘j?by/e ot an ent1ty ¢ . s

b - / =

- statement _defining an operat1on involving' a def1ned mathenat*ca] attr1—

o The key words in the above def1nrt1on are peratTon and.attr1bute‘
:'TheSe, are the terms that must be made explicit .in-each skill Statement.

~The adequacy of the definition was all important for it would deter-

mine the structure of each skill ‘statement. 1his definition™ woqu
.produce skill statements. that would be uniform throughoat. It was

“felt that this un1form1ty would s1mp11fy the user's task -of extract1ng

~the information carr1ed by each statement. The app11cat,on of the :

definition of a skill statement led to the anatomical structuring of
*" each statement which is dep1cted cn:the fo]]ow1ng page. (Flcnare AJ
; =i C. Se]ectrng the Leve] of Deta11 at Uh1ch to Define the
Yo ," Math Sk111s

L A perenn1a1 prob]em in creatvng sk111 statements (and behav1ora1

(. . obJect1ves, etc.) is choos1ng the proper level of definition. There
is always a trade-off between, range and coritent which are inversely
related. That is, the greater the range of a skilT statement,‘thf
less-its content and vice versa: The range of:a statement conveys.

- a number of different conditions -or, in this case, behav10rs_covered
by]the statement. The range of a statement genera]ly_conveys Univer—
sality. o : : : B

A 194

_The: content of .a statement refers to its soec1f1c1ty. Obv1ous1y,-

AN

~the more spec1f1c a statement " the fewer behaviors are described by the

—"S’ta cem \_nt- - A R - - e e
- -/. . o
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NOMENCLATURE OF A SKILL - - . :
(GIVEN) . - THE ATTRIBUTE - - (THE STUDENT) THE OPERATION

~Given a single digit even number

t

- Given the name “even"

a1ven the symbo] ":>"

Given the re]at1onsh1p name "g"eater

Tre student names the number as "even".
The student identifies "even" (s1ng1e
,.digjt) numbers.

The stucent names the re]at1onsh1p 'greater
than". i o ‘ .

The, student 1dent1f1es the operat1ona1

than“ B bymno"f '>"
', T R R
Given any peir of two digit whole numbers The student c¢omputes the -sum. , 'EW,~”??’
o B ‘ ¢ ‘ . ~ P 3
% |
” A
S :
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Example: High Range (un1versa11ty) Tow content (spec1f1c1ty)
It is cold in the winter.
Examp]e:‘ Low Range (un1versai ty; high: content (spec1f1c.ty)

) - The mean tenperature in Ch1cago dur1ng January is

30°F. : o

Two extremes i]]ustrate‘the variab]es, range and.content.
Statement A: The student can add numbers.
'Statement B: The <tudent can add the. wnbfe numbers 2 + 3.

Statement A has extreme range but very Tittle content. It 1eaves .

U ——

unanswered the questions: ) ) B -

Can the student add whole numbers? fractions? dec1na157
any size of ad&ends? any number of addends?

in .a learning, s1tuat1on wherein a: student is acquiring sk111s grad-

‘ua11y on an ongowng basis, statement A-does not permit one to descr1be‘

student progress in sufficient detail. Statement B-has little range Z
but high content (specificify). It describes precise1y a-behavior
acquired by the student.  However, statement B i3 so specific that it
also leaves many questions hang,ng These questions may 1nc]ude such
things as can the student add 2 + 4, 2 + 5, or 3 + 17 In fact, statex

_ment R Ieaves unanswered the -general question of whether the student

B

e e

- can add any pair of single digit numbers whose sum is less than ten.
Were all skill statements written at the level of detail represented

by statement B, it would require 20 separate skill statements to-describe

* & student's ab111ty to add ail pairs of single-digit,:whole numbers s
- whcse sum is less than 10. In writing skiil statements, a proper ’

balance must be struck between the universality and speC1f1c1ty of
each skill statement. If a skill statement,has too much range (uni-

. versality) then it ¥s vague and ambiguous and does not transmit suf-

ficient 1nformat1on to a teacher. If, on the other hand, a skill

statement §s foo specific (its content is high), thén the skill state-— —

‘ment imparts too 1ittle information regarding re1=ted skills.. The
result of too much. specificity is the unnecessary prol:ferat1on of

s

‘$kTﬂ‘ statements*wh1ch are largely redundant:

To ma1nta1n this balance, the'FSRTS Skill L1s+ used the fo]]owzng
"principle:in selecting the ievel of detail-et which to write individual’
skill statements. A separate sk111~statement shall be written for each

b d
13

-skill which involves a oua].tat1ve1JVd1$ferent operat1oﬁ “from other
‘skills. For example, -adding 21 + 44, 85 + 13, etc: ,rdoesﬂnot “involve
qua]1tat1ve dlfferences for, in each case, carry1ngjws net—1nvo]ved




-

On the other hand 21 + 44 and 21 + 59 are qualitatively different and
are instances of separate skills requiring separate statements.< Inso-
- far as possible, the above p*lnc1p1e was followed in creating the MSRTS

Math Sk111 Statements.

ay

The Double Edged Skill

Another variable affecting the range and content of a skill state-
- ment is the existence of the "double edged skill".

The formal recogni-

tion of this skill type clears up much confusion in the creation of

math skill statements.

Behaviorally speaking, most non-computational

skills involve establishing correspoundences between two sets of entities.

. Examples abound as can be seen below:

) Example 1

{numeral)

oy
-

~ Example 3 | f i e

/";"

"greater than"

Example 4 . : =

s (a relation)

i

- - I —

Examg]e 5

an equ1va1ent nunber 11ne

. : (the name of a relation) - - -

greater than = © = = = = ——- =

fﬂ— - 5is [greater thanl 2

representat1on of eddqt1on '

<

(word name for numeral)

------ one
------ Ytwo"

[5] =3+2
—T-]2I;4X33 N
- - - (Lhe symboT standing for-

the® nare of a re]at1on)

'(an-instance of a relation)

an equivalent number sentence .

representetion qf addition,

e N



Not1ce that in the preceding exaﬁples correlatives operate in both
directions, whether the sets stand in one-ore, one-many, many-ore,
or many-many relation to =ach other.

> Establishing corre]at1ons from one set to another is certainly “
a skili, yet what of the reverse? What of the behavior of recognizing
reverse -correlations? The reverse correlation, behaviorally speaking,
is a different sx111 for the stimulus correlation and response are
. reversed.

-

~ Examrple:
given (the stimulus) the student (response)
names (by utterance,
| point, etc.)
a) A display of the numeral "2" - - - the word "two"
. b) A d1sp1ay of the word "two" - - - the‘numera1 i
So forms the “double edged sk111" N {‘;

A 11tt1e ana]ys1s will show that most sk1I| 11sts do not recognize;
formaily, the existence of tne "double edged skill". The consequence
of- this lack of recognition is the arbitrary (by tradition, chance, or
othérwise) selection of one corresponding ‘directidn.or the other as
the skill stand1ng for the two way re]at1onsh1p If the reader has
,geen involved in working committees engaged in writing: skills, hz/she .
'will undoubtedly remember the confusion® resulting from the existence,
but non-recognition; of. the doub]e edged nature of skills., Ong group

—within-a-cormittee will maintain’ stoutly that X is realij the skil]

to bz described; another group will protest that Y is really the skill
to be described. Al11 the while, both are correct: X and Y are simply .
the two sx1]3s required to estabT1sh a two—wax reIat1onsth

Whenever p0551b1e reasonab]e, and useful, the skills. in tre nigrant

E;matn skills 1ist have been written as double edged skills with both

d1rect1ons of relationships treated as separate but equal >k1]]$.

-4 - - =
= o o=
. . ¥

- _ Stimulus Form and Response Vode

‘\

Special con51d°rat1on shou]d be given one issue 1nvo1v1ng spec-
1f1C1ty which ultimately should be- decided by user preference. This ™
issue has to do with the forms of .the-stimulus and response which are
e1ther 1mp11ed or. .nherent 1n any sk111 statement

‘Some math teachers 1nswst that the form of the. st1mu1us is the key
part of the skill: statement Four statements, which may or may not &

14
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descr1oe a sk1TT depend1ng upon the user s po1nt of v1ew, 1T]ustrate
these v1ews. ) . .

1)& Given a wr1tten number sentence with the sum m1ss1ng, the.
student can write the correct sum. . : LA T

o 2) .Given a written number sentence w1th the sum m1ss1ng, the
’ student can supply the-correct sum : .

o~

3) Given a number sentence w1th the sum m1ss1ng, “the student
'\ can write the correct sum.
‘9} Given a number sentence with the sum missing, the student : S
\ can supply the correct sum. - ' § o L
Statement 1: specifies the st1mu’luc (written) and the form of
the response (wr1te) . :

Statement 2: spec1f1es the st1mu’us (wr1tten) but leaves the

response made unspec1f1ed.

\.

Statement 3: . Jeaves the form of the st1mu1us unspec1f1ed but
specifies the response made (wr1te) : \ .

N\,

‘Statement 4: " leaves both tne form- of the st1nu1us ‘and the reSponse

©,_made unspec1f1ed e . _ Lo

The matr1x beTouﬁ\;nmar1zes the S1tuat1on =‘ | ’ A

FORM OF THE, - FORM OF THE RESPONSE S;;__, e
STIMULUS WRITE "~ UNSPECIFIED S
4

wRITTEN | STATEYENT.,] STATEMENT 2

UhSPECIFIED STATEﬂENT 3 STATEMENT 4

- H
B = N A \ ~

- A tocaI of four skill statements would have to be wr1tten to express ‘
a skill wh1ch 1nc1uded spec1f1cat1on cof its st1mu]us and response modes ;-
, In add1t1on, the natr1x presents a s1tuat1on in wh1ch onTy ane
stimulus mode (written) and one response mode (¥rite) are considered. _
The matrix below summarizes tho s1tuat1on if mu]tup]e modes are con- - .
sidered. .. S

_FORM OF THE :lswe | . FORM OF THE RESFONSE -
STIMULUS: " | WRITE__SPEAK  UNSPECIFIED
S RN B U
SPOKEN @ - _ EET\T;:'T‘ I
UNSPECIFIED | < ~' L |

w
~ .

>
X
LN
med
T
oy
NI
'
‘
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-belongs to one and only one area. - =, 2

R T

-

o B T R REE Sets | X

related skills within a Topic. The grouping If skills into sub-

| this system”as will soon be seen. These labe N
‘'set; each skill belongs. to one and only one ‘subtopic; each subtop;c;

~ Now a total of nine statements per skill would have to be written W
to cover each single-edged skill. Add to these the ‘response possibil- s
ities present when manipulatives {compass, protractor blocks) are

involved. To circumvent this endless proliferation of skill sgate-

ments, the MSRTS Math Skills List'makes no attempt to"identify the >
stimulus or response mode of a skill. The list uses a very restricted

set of verbs to describe the response; that 1s the student’ ”1dent1f1es"

or "computes”. :

C. Structure of the MSRTS Math Sk11]s. List . : ] .
3. Use of the Math Sk1lss L.st | |

The MSRTS Skills List.exists in two forms as a prwnted document
and as a file in the MSRTS computer. The printed document skills o
list is for occasional, infrequent reference by teachers and is, there-
fore, organized as a reference document

L~

2: Crganization of the Math Sk111s L1st

The Math Skills List is organ1zed as fo]]ow5° areas are made
up of Topics; Topics are made up of Subtopics; Subtopics are made up -
of Skills. An-area.is the name of a 1arge group of related skills.
.~The_areas of the present skill ]1st (a]gebra .and h1gher areas have not
yet been “included) are:

Area Number Area Name
0i------ B Rt -Readiness . - : .
1l1----=-=-=-=----- Number Meaning SRR L
o . 21-------- m------- Whole Numbers R Lo
- 31--=------ ———e-- Fractions .= .- :
B somom-- -Décimals -
Y51------%---------Percent o
2 6l----------- ezf--Measurementt e ’
71------ ----------Gecmetry* "
5 81----<-----------Probability and Statistics® .

*Very ba51c §k1115 only o .
: <A TOElC is the Name of a group of related skllls w1th1n an .
area. A Subtopic is” an abbreviated Phrase- describing two or more. i

.|_

important Tole in,

topics w1th1n -topics, within areas, plays an
H Y o s form a well deflned

belongs to one .and only one topic; and the content of °ach topic’

/

| - > _ _
. . .
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3 The Code Structure of the Math Ski]is ‘List

Each area: of skills 'is rassigned a un1que four d1gxt number No
TWO areas have the same code number —

. Each “topic is assigned a unique three digit number WITHIN each

area. Two topics may have the same code number if, and only if, the:
topics belong to different areas. For this reason, when code numbers
only are used to reference a particular topic, the area code must be
included. For exampl2, the code number 0301 means Top1c 01 of Area 03;
0401 means Topic 01 of Area 04. - ~

Each Subtop1c is ass1gned a un1que ‘our digit code number

Each Skiltl Statement is assigned a un1que f1ve digit code number.

The -reasons for th1s cho1ce of code numbermg-wﬂ1 become evxdent
and Wil per1od1ca]1y be noted as the operat1on of the system is
exp1a1ned : . ;

4. Sequence of Sk1l1s in the Sk1]1 List

The Skill L1st 1tse1f is 1nc1uded as Attachmeht B. The skill
numb&rs appearing incthe:Skill List are the final numbers that will
be used. The placement and sequence of skills in the Skill List is

+ of 1mportance both for using.the Skill List as a reference document:

and for. grouping: skills under. area, top1cs and subtopics for-teacher

.convenience. The sequence of sk111s dn the Skill List MUST NEVER BE

INTERPRETED TO MEAN A SUGGESTED OR IMPLIED LEARNING SEQUENCE! This -
p01nt cannot be stressed often enough or strong]y enough. Although

* no’ 1earn1ng sequence is intended, the sequence of skills. in the Skill
-t st is generally similar to traditional sequentes of math subjects o

feund in textbooks, |nd1w1dua11zed programs, etc: In a study con--
ducted in 1975, over 100 teachers were presented a listing of the ©
skills, as represented by their subtopics:-with_each subtopic-being
printed on a punched card. The teachers were asked to move any sub-.

“"topic to any other itopic and/or area that made more sense to them ;'

and to_sequence the subtopic imto any preferred sequencé. In mo
case’ ¢id more ‘than 25% of the teachers express a preference for any

‘subtopic to: be moved from its present location in the Skills: List.

0verwhe1m1ng]y, the teachers preferred the sequence as it stood.

D. Cont1nu1ty and User Informat1on Needs oL

>

,;1 .The Classroom Environment and its Ff ect on Math Skills:
Informat1on Needs . , '

As - d1scussed earlqer, the classroom environment, in wh1ch a- m1grant

'student receives 1nstruct1on, ranges from 1ockstep 1nstruct1on to

.
-

(;),

e 1.7_
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compdter-uased 1nd1v1dua11zed 1nstructﬂon. Between these extremes

lie many variations and degrees of, 1nd1v1dgf.1zed instructional ser-
¥y vices provided the migrant student. S°wa

also discussed earlier,

\.>the-design of the Math Skills Infornd}1o System was. based upon the

premise that the System must be usef

teachers instructing in the

_entire range §F classroom environments._ To ensure that this design -

goa] would be followed, it became necessary to identify the particular

math sKills. information needs that grew out of .these different environ-
ments.

and by analysis. The outcome of this investigation shows that there

Discovering these needs was done by discussion with teachers

-

is a common core of questions teachers would Tike andwered- conterning _
each enrolling migrant student regardiess of the classroom environment. . N
‘The actions a teacher takes based upon the answers to these questions

differ according to the resources available to the teacher, but the -

questions remain fairly constant. Without exceptions all fhe regular

-classroom teachers with whom this was discussed wanted to know how .

\ well the-enrolling migrant student, in their words, “could handle the

math subject being studied in the class at that time." More specifi-

. ‘cally, they wantsd to know the °"rc‘..“g migrant student's math skills
status as compared to tihe peer group 1in. the pért1cu1ar math subject '
: under study:- ) _ .y
At first g]ance, this question may seem to beg the issue of con- ‘
tinuity. “Upon closer examination it does not.. There are only three | - L
- answers to such:a question: : T o -
o aj ,he sLudent is ahead of the-oeer group in the math subjéct , )
- under study, : - T ' N T -
b) The student is behind. the peer group in the math subJect _ ,
under study, or ‘ L,

\
'

. ¢©)

If

The student is about even with the peer group 1n‘the math o

ﬁsubJect under study.

the student is ahead or behind (a or b above) .then his/her

continuity of instruction would be violated by remaining with that

peer group in the math subject under study. If the student is about
even, thény mere- than Tikely, his cont1nu1ty of instruction would be
-preserved simply by 1ett1ng the student re¢ceive the same instruction
as that of the peer group in the .math subject under study. OFf course, :
the actions open to the teacher.when the student is ahead or behind
depend upon the a\a11ab1e Migrant Program Resources that are avaijlable

structional materiai are available, a series of questions arise:

2.

Effect of Ava11ab1e Drogram Resources on Wath SPl]]S Infor-
mation, Needs T

o~

In programs wherein. specwa} mxgrant program resources such as
aides, tutors, special resource -teachers or room, 1nd1v1dua11zed 1n-

.
)



a) Qggs the migrant student need such services?

by If so, iﬁ-what'méth areas, how much, what kind, etc.?
To be answered, these quest}on; require considerable math skills
information on® 1nd1v1dua1 migrant students. As will be seen, the

- Math Skills System provides reporting capabilities that would perm1t
these quest1ons to be dealt with. The'more 'action alternatives”

avaiTable to a teacher, the more useful the Math Skills Information
System will become in us1ng those resources. , - S

E. Math Skills Information System Reports (Displays) and Reference
, Documents ‘ . -

_ L Vo]ume of Information
Vlg.

A]fhough the MSRTS Math‘5k1lis List conta1ns hUndreds of skills,
no one teacher will work with more than a small portxon of them.” More-

"over, dur1ng any particalar time period, a teacher is.1ikely to be

interested in yet anr even smaller group of skills. Qccord1ng]y, the

-'skills retrieval strategy :and the ancillary documentation of the Math

Skills System Have been designed SO ‘that Leachers may work w1th small,

_ relevant un1ts~of 1nfon1at1on.

2. Thn1-Skllls Lists

_ The Western States Coordinating Cbunc11 fbr.dlgrapt Educatlon _
conducted a’study to identify the groups of skills in.which teachers .

at various grade levels were most likely to be interested. - During

this study, teachets were also asked to batch skills. into umits of

- related skills whlcn they would like to he able to obtain as, indivi- .
“ dual reports in the following grade level. ranges: 'K-3, 4-6, and 7-9.

For the convenience of teachers Math Skills-Lists will be prov1ded '
according to the groupings {see .Figure B). Thus, when a teacher

. must reference a skills list, the Tist will contain only those skills’

" _in which; and with which, the teachér has an interest -and a famlllarlty
- {(These may'be obtained directly from your State Director of Migrant

- Education or'bk; Winford "Jbe" Mlller, Dlrector, MSRTS ) = .

~

3. Levels of Detail for ‘Math Skllls Reports (Dlsplays)

Soﬁe teachers felt that they would,uéually prefer skills stated

v very explicitly in their displays. This meant that they preferred

" complete skill statements.” Other teachers felt that they would usually
- prefer -skill.status to-be stated in' briefer form - at the subskill

" level. The remaining teachers felt that for them a mixture,of sL111

jevel statements and subskill level stateménts ‘would best.suit them. -

< -

The display capabilities designed into-the system can accommodate these ST

different levels of dlsplay detail desired by the. teacher. To explain

7 these’ levels of detail; a portion of the sKills 1ist has been. 111us-

trated. in dlagram form (see Plaﬁkes C,D,E,F)

N
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As a closmg remark the reader may wonder why these orts only
contain skill statements for those skills 'that -Juan has attamed. Why not-
print statements for those skills that Juan has not attained under each
desc:rlptlon" SKills not attained are not printed because such an action
might imply”that the MSRTS Math Skllls Informatlon System is suggesting

or mandatmg cm'rlcm.um content!

-

: - - >-‘_-"- i o l et
L 4. Standard Dlsplays T L ]

-~

. Dunng the course of a year, a teacher may move throuc,h several math
subjects. As migrant students enroll in a classroom, the teacher is 1:Lke1y
to want to know the skills most recently acquired by the student; and the’
student’'s status- in the math subject which the class is then studylno. Pro- -

‘vision for'thg’ former will be discussed.later. For the latter, information

- concerning.a student's status in the math subject which the class is then

studying, two things must be known by the computer: the student s set of to
~skllls and hlS teacher 's name. , ’

To make it easy for. teachers to mdlcate groups, of skills about Wthh-_ b
reports .are desired, three mini skills were batched into display groupmos. -
These display groupings are the result of the Western States Coord_matmg '

~ Council's study. of ‘teache_‘ s dlsplay preferences and are called Standard

B
A

- Dlsplays .

o - By usmg the “Dlsplay Numbers smgly or in combmatlon, a teacher may
_ identify~to the computer groups. of math- skills which should be reported °
~about migrant students enrolling in the teacher's class. :

\; K : . . - .3 , - N -
\ . R D e
. .

Lo+ |- sKILL
. LISt
- K-12

7-9
- SKILL |-
"LIST .

L10-12 "+ -

e s T TLIST .




SKILLS

08201 -
08202A
08202B"~
08203A
08203B

08204A "

. 08204B
‘o 08205A°
.| 08205B

- PLACE * -
"~ VALUES

EXPANDED -

NOTATION

. SKILLS

¥ 08501A
‘085018
08501C
08502A
085028
08502C
- 08503A;
‘085038

08503C "

\

-

WHOLE NUMBERS

~ BASIC CHARACTERISTICS

NUMBER

LINE

SKILLS

08801
08802
08803

.08804A

08804B .
08805

CONTENT

EVEN/ODD  COMPOSITE/PRIME
NUMBERS NUMBERS -

SKILLS *  SKILLS
09101 09401

" FIGURE C

; AREA

TOPIC

SUBTOPIC - -

bY L4

K

SKILL STATEMENTS

-

~

-

.

.

LEVELS OF DETAIL
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- LEVEL, OF DETAIL 1
.  GARCIA, JUAH M. . 876438  : _ ROOM 74
K-3 LEVEL STANDARD DISPLAY #7 - .
AREA:  WHOLE NUMBERS
TOPIC: 3‘8A5}C~ CHARACTERISTICS' SKILLS STATUS =~~~
I - 'SUB-TOPIC: PLACE VALUE. (08201-08205) ALL
' i EXPANDED -NOTATION . (08501-03805) " 08501,08502A5B
_ S .~ 08503A8 = - -
| - NUMBER LINE (08801-08805) 08801 . -
» o . M: . ) 3 ’ - ’ . ; . 14
— ~ EVEN/ODD NUMBERS . (09101A-09101B) 091C1A |
| ' © COMPOSITE/PRIME NUMBERS  (09401A-09401B) NOME™
l\‘ N ;//
-_ v \ . ' - - N .
rd "/"
FIGURE D - ‘ .
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N LEVEL OF DETAIL 2 - -
ST GARCTA, JUAN M. *' 8769438 ~ : . ROOM 754 = - .
S0, Ke3 LEVEL STANDARD DISPLAY #7 . L
K ';f.AggA WHOLE NUMSERS : ‘ I s
- C TOPIC'. BASIC CHARACTERISTICS . SKILLS ~  STATUS °
i LT SUB-TOPIC- PLAGE-VALYE——---mmmmmmmmmr mecememee AL
ST TR T EXPANDED NOTATION--------- ee-i- - PARTIAD
200 saus: ewen THE STUDENT | T
. 08501B. A TWO DIGIT NUMERAL " IDENTIFIES AN EXPANDED NOTATION
' FORM (USING NUMERALS) OF THE
| ‘ WO DIGIT NUMERAL <
085025° A THREE DIGIT NUMERAL  IDENTIFIES AN EXPANDED NOTATION-
T FORM {USING_NUMERALS) OF THE
| _ T S THREE DIGIT NUMERAL .~
* " 085038 A NUMBER GREATER THAN ' IDENFIFIES AN EXPANDED NOTATION -
; o .. 1,000 (USTNG NUMERALS) OF THE MAERAL -
L SUB-TOPIC: NGMBER LINE---nnnmmmmmm- L efemenTRARTIAL ©
o " TSKILLS: GIVEN - THE STUDENT ‘*.;, | ;e~;§_;
T . 08801 A NUMBER LINEYREPRESEN-  IDEWTIFIES ONE QR MORE NUMBERS .
3 . TATION OF THE NUMBERS ~ ~ MISSING-FROM THE NUWBER LINE
S - (-0 | .
" SUB-TOPIC: ** EVEN/ODD NUMBERS-—-; ----- 'i 2 ----- 1---lPA§TiAL
" L SKILLS: ‘GIVEN g - .0 " THE STUDENT LT "f';;‘“
EE <09161A A COLLECTION OF PUMBERS ~ NAMES THE NUMBERS AS “EVEN" R -
. . . - ' : . IIODDII . I ;
‘\ R ’\:. -‘v - R .. ~ . N - . o '
S e osis THE'NAMES "EVEN" OR . IDENTIFIES COLLECTIONS OF NUHB:RS
T SoomeDD* . . AS EVEN OR ODD . -
T SUBLTOPIC:  COMPOSITE/PRINE - SR = -
SEUNNT . NUMBERS—-m---m-teo-e-eg Cieieeeooo NONE
. PN . | ) A FIGUREE . ..:’

N - ’;23_:37’_i_"



' LEVEL OF DETAIL 3

\)C;‘ARCIA JUANM. ° 8760438 |

3 LEVEL STANDARD DISPLAY # R
. AREA: WHOLE NUMBERS o o S
TOPIC . BASIC CHARACI‘ERISTICS ., SKILIS _ STATUS ©~
) , S'u'B—TOPIC PLACE VALUE - ----mmmimmmnzmon ----*‘-53--—;-»" ALL . '
L SKILLS:; GIVEN < | . TE stwe® g
S - 082017 A SINGLE, DIGIT (o 9) .. NAMES' THE PLACE VAUJE OF:DIGIT
: 082024 _A TH DIGIT NUMERAL (10~ 99) , ~ NAMES THE PLACE VALUE OF A° GIVEN
- : _ . DIGIT IN THE MMERAL - - |
e \ 08202B. A PLACE VALUE NAME (ONES, TWOS)  IDENTIFIES THE-DIGIT IN THE NUI\IERAL
: AND A'TWO DIGIT-NUMERAL ~ . - -OCCUP‘(II\G THAT PLAE:
E 08203A A THREE DIGIT oEQUE‘L\CE Tt NaNES THE PLACE*VALUE OF A GIVEN
\ . (108-999) ... - DIGIT IN THE NUMERAL. -~ IDENTIFIES
K PLACE VALUE. NAME (ONES THE DIGIT OCCUPYING mxr PIACE
;. TENS, HUNDREDS, OR monsms/ VALUE =
. AND A FOUR DIGIT MMERAL - | o . |
08204A. A FOURDIGIT NMERAL ~ +. NAMES THE PLACE VALUE. OF A GIVEN . -
(1000-9999) - © ¥ DIGIT. IN THE NUMERAL. IDENTIFIES --
2 . . THE DIGIT OCCUPYING THAT PLACE - -
08204B A PLACE VALUE NAME (ONES, .. ' .. VALUE. - -
TENS, HUNDREDS, OR mousmmsz o '
. AD A FOUR-DIGIT NUMERAL _» | -
3 '08205A A FIVE (OR MORE) DIGIT MMERAL - NAMES THE PLACE VALUE OF A GIVEN
: -7 (10/000-...) . DIGIT IN HENIDERAL y ,
) PLACE VALUE NAMES (ONES, TENS, IDENTIFIES THE DIGIT 0CCUPYING
HUNDREDS, THOUSANDS, TEN-THOU- THAT PLACE VALUE
SANDS) AND A FIVE (OR MORE) ) o
DIGIT NUMERAL L oL . |
 SUBTOPIC: EXPANDED NOTATEON- r-mnn <o mmminmmm © eeemmee--o———_PARTIAL
(08501B A TWO DIGIT MPERAL. ~* IDENTIFIES AN EXPANDED NOTATION FORM -
‘ * - (USING NMERALS) OF THE NUMERAL >@
. - 085028 A THREE DIGI'I_‘_LI&UP«IERAL 7 " “IDENTIFIES AN.EXPANDED NOTATION 1=0Rr1
. S L | e (USING MMERALS) “OF THE NUMERAL .~
085033’ A NU}-IBER GREATER THAN 1000 . IDENTIFIES AN EXPANDED NOTATION FORY "
: | : S . (USING NUMERALS) OF THE NUMERAL
| SUB-TOPIC: NUMBER BINE ~n-s-mmmmmev IS, -----'—----—l---‘-—-PAKI‘IAL
08801 A NUMBER LINE-REPRESENTATION IDENTIFIES OKE OR MORE NUMBERS
. . % CF THEWHOLE NOMBERS (1-10) =~ MISSING FROM THE NOMBER LINE
E . _WITH NUMBERS MISSING - _

- FIGURE Fy
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" SUB-TOPIC: EVEN/ODD NUMBERS- - - = - = == === === = nmm = -------"—----"-"—-PARTIAL
09101A A COLLECTION OF NUMBERS * NAMES NUMBERS, AS "'EVEN" OR "ODE' '
S (BE'MEEN 1.and 1, 000) K

H

B ST ORI e S [l SN
n Y N B I
i o . S

IDENTIFIES CGRLECTION OF NUMBERS AS
- N , . EVEN (R ODD . )
'091013 THE NAMES "EVEN" OR "ODD"" a | , o
GAND A .GROUP OF NUMBERS ]
- —SUB=TOPIC: ™ C@E’OSITE?PRDIE NOMBERS == -==-=====-" 7 T=o-oi oo _NONE T
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5. Standing Orders. .
¢ o - : .

As"described in this settion, a teacher may elect to-have

'students' skill status reported in the form of Standard Displavs.

LS

The preceding-material md1cated~hmra—teacher would identify -
Standard Dispiays. : .

. A teacher may, in a worl\shop or md1v1dually, 1dent1fy a,
mumber of different displays that he or she may deSire to use
at some time during the year. However, a teacher will not want .

'to receive all displays on each student throughout the year..

For example, a primary teacher may cover addition and subtrac-
tion of whole numbers in the fall followed by an introduction

‘to fractions in the winter or spring. This teachér could have
selected the -following dlsplays approprlate for math skllls '

needs durlng thls\tlme perlod ,

~+  Standard ‘Display . Area § Topic.
Number ° - - S
: 8 ' Whole" Numbers - Addltlon :
19, : o Whole Numbers - Subtract 1on
13 Practlons Basie - N
: CharacLerlstJ.c:s

In the early fall, a teacher might. desire only skJ.ll informa-

tion-concerning the addltlon of whole nimbers:, Be1 ow is a list

of%os the ‘teacher DOES NOT want:

* a) reports covering skills:in sub traction (dlsplay 9) or.
‘ fractions (display 13) sent routinely on enrolling -
migrant students until the teacher reaches "that part
of the year in which the class is studymc those
- subjects and o _ .

b). to have to notify the CO'HDU.LQI‘ of the dlsplays de51red e

each time a migrant enrol;s in her Yoom.

o

To c1rcunrvent ‘these undes:LrabTe actions, the feature ‘STANDING
bRDER is provlded A St and:mg Order is smply a way for a teaEﬁer

st



to give certain orders .to the computer and have the’ campute:
routinely carry them out until notified to cease doing S0.°

S

— . ' A" Standing Order permits a teather to' tell the computer:.. . .- — " -

a) which "’displays may be desired over-some indefinite ' ;

timeé period. ' LT \

b) the date beyond which each display should be sent, -

c) whether each display“is "active.” This is a simple
on/off indicator used to activate/deactivate displays,
and ) T ' '

d) the level of detail at which each display should be.
composed. B . e T

Once the teacher in the example had submitted a Standing - . S

Order for:the displays ‘the computer would carry-out the Standing -
" .Order until the teacher modified the order.. More specifically, '
- the Standing Order would bé kept on file at the computer. Using

.. .the Standing Order, the computer~would compile ‘the proper report

* ‘on ‘each migrant student enrolling in that ‘teacher's class.. .The.
computer would continue to carry out this Standing Order umtil
the teacher notified it to stop or until the end of.the school
year. o o :

ol
T

€ - To keep a teacher informed as to his/her Standing Orders
on file, each.change to a teacher's Standing Orders will cause -
the computer to print a copy of the entire collection of Standing
Orders for that teacher. This print-out would be mailed to
the appropriate .teacher. o ' : "

- 6. tions.

- Use of the features, Standard Dispggﬁ_'_@dzus;and‘ud___orders,’_,4,,,._.,_ _ e Vi

is optienal-on-the part of the user.

-:i P .. N . . .: . - ] .
As will be seen in the subsequent section, each teacher

will receive some math skills information on each enrolling S
- 'migrant student without exercising any of the above options: ' "

- The optional features enable the system to meet the diverse
’ informational needs of diverse users in diverse situations!- P

~
pd




- \ . “
. - .
. . b

\ , : : :
“ ‘NOTE:. Currently all states have terminal ofﬁlces which
) .- house-terminal operators. Terminal operators
' : handle all transactions for each school district -
. L - part1c1pat1ng in the ’Vh.grant Educatlon Program. ’
.F. Naosrati\_re Description of Systém Operation “
. ‘1. User Queries A |

% _ o Users retrieve math Skllls mfomatlon on migrant students
: using Query transactions. The different Query transactions,and
their use are discussed in Section F-1. Query transactions
. occur -at enrollment and may occur at any other time a teacher
de51res.
There are three major types of 5__Queries as listed belo{\g:
. * - . Enrollment 'Queries,
‘Routine Queries, and
One-Shot Querie's." |

a. Enrollment Querles

Enrollment Quer:l.es are of two types. e

: ' 'Un.spec1f1ec1 ard

A

¢ - _Spec1fred .
N . (1) -Unspecified Enrol]ment Querles

requlres no. addltrcnal data to mltlate a response. -

: Before descrlbmo this response it is. ecessarv to-know
one fact about thé students’ data base records. As stude‘ﬁts'
. math skills are reported to the System, the computer places
) " the date the skill was reported in the:student's record. It
does niot keep dates for all skills in a student's record. - It
maintains dates only for the six ' (6) most recently mastered
and under Study shlls.)> : .

T 4
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. . There are two automat1t MSRTS Responses to an Unspec1f1ed Enro]]-
‘ ment Queryﬁas follows: _ . :

E S Response #1: The computer searches the data base record of the
" student being enrolled. The computer identifies
three of the most recent skills reported for the
— . student: " the computer then identifies the sub-

: topics to which the six skills belong. All six
skills may belong to a single sub-topic-or. they- —
may -belong to several (up to five) sub-topics.
The computer then. identifies all skill numbers-
assOciated with the sub-topic. ‘The computer next
loops back through the student's data base-record .

: to identify the skills the student has attained
e : : : © under each of the (one to five) sub-topics.*
Using this set of . sub-topics and skills, the
computer makes up a Level 1 display.. (See
. : _F1gure D 1in Section E of Part I.) This dis-
> E ' - play is sent back to the school as a part of a
: . data base message.

s

1
L]
AL

Tne "IOOping"‘response descr1bed above -is used for two reasons.

a) If just the three mastered and the three under study
© of the most recentTy reported 'skills are presented,
it might nge the teacher.a fragmented picture of

‘the student's status in those math subjects most B
recently studied. A “sub- top1c includes a-small num-
ber of closely related skills. Analysis by sub- -
.topxc gives the teacher a much more coherent p1cture

b) Ind1v1dua1 skill statements would const1tute too much
. - data.volume to transmit over the (sTow)} te]etyoe net-
work presently in use by the MSRTS ]

.v e o -Response “2. _The- computer repeats ‘the same steps as -in Response
- i v “#1 above’ w1th these exceot1ons. :

a) The- student record is examined for the six .
(6) most recent skills; :
b) A Level 2 d1sp}ay is pr1nted on the computer
‘ . S ‘ printer (see Figure E3C in Sect1on E of
v . Part I), and s

. c) . The disp1ay is_ mailed to ‘the earo]?1ng schoo]

0 . o




ol

tautomat1ca]1y, 2 more deta11ed follow-up- dispiay.

(2) ' Specified Enrollment Queries o

In add1t1on'to the data normally contained in a convent1ona1 enroll-
ment ‘transaction, two other) items of information are g1ven They. are
teacher or - home room ID and grade level of the student. T

There are two MSRTS responses to this type of query.

- Response #1 - Ident1ca1 to Response #1 for an Unspec1f1ed Enro11—
\\ ment Query. i :

Response #2: ‘%esponse #2 makes use of the Standing’ Orders a
-teacher has previously placed on file in the computer.
The' computer simply reads the teacher's Standing
Orders and generates the’ d1sp1ay5»requ1red by the s
Standing Order. .

>

" The displays of the enrolling student's math skills

RN o = are printed -by the computer printer and are then

s ‘ _ mailed to the-enrolling school along with the
' . student's usual records. .Remember-that the Standing .
~ _ Order tells the computer which math subjects 'to -

T \5\\ -search for skills in the student's record and the
- 7 - - .proper level of detail “at which to prznt the: d1s— >
- . Plays. .
- , . The. computer retrievés the Stand1ng Order appro— {:
N o priate.to the enrollment transaction. “Reference

. to the Standing-Order permits the computer to
> , ‘obtain the D1sp1ay‘def1n1t1on from the Standard o
o D1sp1ay Table.. no ,

- [ ~

'~Summarx?”.- : | S A

~

Both Spec1f1ed and Unspecified Enro]]ment Querles automat1ca1]y

- cau€e the computer to send a display of the enrolling student’s most
: recent sk111s back to the enrotling school as a part of cr1t1cax data.

Both Enronen+ Querv types also cause the computer to generate,

‘ The fo]]ow—up d15p1a/ generated in response .to a Specified Enro]]—

* ment Query is controlled by the enrolling. teacher s Standing Order on
‘.f11e at the MSRTS. :

:;30_
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b Routlne Querles

N ‘:‘;.,-T e

E S Essent1é]1y, a Routine Query is a transact10n causing the MSRTS .
' computer to respond ic: nt1ca11y to Response’ #2 of A Specified Enro]]- e

ment Querz

. It is a teacher . - =f energizing a Standing Order at.other than

~enroliment. time. " A :lozine quetanlways operates on and through a
Standard Order. - The display to pe generated by the computer is aiways
a standard d1sp1ay : - ) _ . .

e, One Shot Qperles

o A Une Shot Query is a Query transact1on which spec1f1es 1ts own .
,Stand1ng Order

Once the One-Shot Query is p"ocessed by the MSRTS, the ‘Standing
Order in the.Query Transaction is not retained. Since its Standing
Order Data items and Display definitions are discarded after process-
ing,, the One-Shot Query transact1on is va11d for one and on]y one Query. »

~

2. lﬂE!E ‘
| There ahe twd‘tybes'bf input for the Math:Shi]}s System::
a) . Input to build and ‘to maintain Standing Orders, and _ .
.Q.b)' Student skills atta1ned ) B )

G To input student skills, the. teacher or a1de wou]d use a form
similar to the one shown below. 1

b
'

| MATH SKILLS
VILLANUEVA, JUAN RAUL 05514161

SCHOOL ID -~ BCBX A SKiLLS UND:R STUDY -

SKILLS MASTERED o DATE MASTERED - AT WITHDRAJAL

. MATH "SKILLS
> VILLANUEVA, JUAN RAUL 05514161

SCHOOL ID - BCBX e " SKILLS UMDER STUDY
SKILLS MASTERED® DATE MASTERED AT WITHDRAVAL .
: e
:‘ hY | —3] - N

.



MATH SKILLS

VILLANUEVA, JUAM RAUL 05514161 o o
_ SCHOOL 1D - BCBX o o SKILLS UNDER STUDY
SKILLS MASTERED' - - © oDATE MASTERED . . AT WILTHDRAUAL

The teacher need on1y to record the four digit code. number of the’
skill to be reported The code ‘number may be obtained from the teacher's
Mlnx Sk:]] List or from the complete MSRTS Math Skills . Llst. j

3

(Actua]ly, the skill code numbers cou]d be entered on the spare
_copy of ‘the student's. MSRTS record. ) , o

) The skills record1ng form is sent 10 the terminal operator who
enters’the math skills codes.1nto the MSRTS along with the Jsua1 up-
date data. _ ‘ A
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VITA ~
« . Raul de la Rosa, author of this document, x#ntes cf the National

M].g'rant Education Program Math Skills Infomatlon System from a wide range -
of professmnal experlence and personal” mvolvement with mgrants.

- "Mr. de 1a Rosa, as the ninth of thlrteen children born to mgrant
worker parents, Kknows first hand of the problems mvolvmg cont:muxcy of .
mg‘rant records and mstructlon ‘

His educatmnal background includes undergraduate work at Franklin
College, Indiana and a M.A. from Middlebury College, Vermont and Madrid,
Spain. Fe has studied addltmnally at Stanfora University,. California; }
University of the Pacific; Guadalajara, Mexice; and has been an Administra-
tive Intem at California State Umver51ty at Sa.n Jose.

~

——

- Mr. de la Rosa has been involved much of - Bis adult life with migrant
education and concerns, having been a‘language spec1a115t and teacher for
the California School DlStI‘lCt a managerial associate for Educational
-Factors, Inc. of Califcrnia, and a Coordinator of Migrant Education for
Monterey and San Benito Counties, California. Presently ¥Mr. de 1la Rosa
is the Dlrector of l‘hgrant Education for the state of Washington.

37

-




