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Ii TRODLICTIDN

The MSRTS Math Skills Information. System is designed to permit
teachers to input and to 'receive-math skills information concerning
migrant students in order tom ensure continuity of education. During
the design of the Math Skills Information System, literally hundreds
of educators,were consulted, some formally and incgreat detail, others
informally and in lesser detail. These educators consisted of class-
room teachers, aides,tutors, special resource teachers, math special--
ists,"university faculty in math education, administrators, and others.

In the .course of these consultations, it became r_pparent that
math education is not the "logical", tidy, monolithic, universally
consistent enterprise that a layperson might expect it to be. 'Math
education, as with any other human endeavor, involves issues, diverse
opinions, agitation for change, and traditional viewpoints. It, soon

became apparent that these issues, diverse qpinions, ongoing-changes
and traditions would produce diverse user information needs and that
a successful system design would have to provide for enormous differ-
ences among users. An example of these differences .rais- the fact that
over t"e past five years hundreds of math lists (or behavioral -objec-
tives, or c:ass objectives, or criterion skills, etc.) have been

.

create' by school districts, by publishers i by consortiums of educational
agencies, anti others. Most of the skill lists, semantics aside, are
largely identical. Yet each of these agencies would ardently defend
their skill list as being vastly superior to all the others.

The cumulative effect O.-it-6se differences in vieW-ooint and
______attitude -wes-to-Impress upon the Math Skills .System designers that

such divergence did-in fact exist and that no universal agreements,
in all likelihOod, were going to;take place. Rather than seek "the
right answers", the designers concluded that there were as many

. "right answers" as there'were potential users of.the system. Per-
haps the'most startling revelation, which emerged from the: entire

. project, has been the discovery that whatever the issue, each edu-
cator often-Seems.to be convinced that his or her position.is:"right"

'.and was often unaware tfrat different views even existed. -This.reali-
.zation was important because it meant that each user will be looking
at the. system for what it can do for him or her-individually.

Educational "Issues and-Factors Affecting the Design of the.MSRTS
Math Skills Information System

In =historic mission in Santa Fe, New Mexico, a wooden statr-
iway s rala_through two 360-degree-turns from floor to choir loft.

isstructure is remarkable for two reasons. 'It is free standing,
iand 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



geometric, physical, and esthetic properties. The tools were simple ,r,
the product magnificent, !At the skills of the builder were acquired
during a time in which years of apprenticeship, training, and prac-
tice commonly were required.before such advanced artisa'nship could
'be evidenced. In today's world, such skills are almost unknown.
The'pace of life neither permits npr requirpsjhe long, tedious acquisi-
tion of skills with simple tools in order tb work so superbly. Today,
more sophisticated tools fill the gap. Many people,,.using various
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. In fact, one could
.conclude that the sophistication of these niodern 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 vhis-
tication of tools,can aiso be used with MSRTS. The MSRTS Math Skills
information System'is a tool. It is a relatively sophisticated instru-
ment betause its users cannot afford the time that would be required
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.. Conseguently,
with little 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, could obtain more
useful information.

The quality of instruction provided a migrant student depends,
in part, upon the understadding'that a teacher has of the studentvs
strengths and needs as expressed by-skills. 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 quality instruction to the
migrant student.

1. Who are the Users of. the MSRTS Math Skills Information
System?

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:

-2-
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'a) CURRICULUM Rang.Ts, from concentration on so-called "baSic
survival skills" to emphasis on "total math

, conceptual development." Even when comparing'
two school districts' array of "ba0c survival .

skills", one is likely to find that what is
a "survival skill" to one district may well
be a "frill skill" to another district.

SUBJECT
MATTER AS

. DETERMINED
BY GRADE
LEVEL

c) INSTRUCTIONAL

e)

f)

APPROACH

PROGRAM DURA-
TION (FOR o'

INDIVIDUAL-
IZED STUDENTS)

PROGRAM
SUPPORT PRO-
',:IDED THE

CLASSROOM
TEACHER

IN-SERVICE
SUPPORT PRO-
VIDED THE
USER

g)' USER ATTI:-
TUDE

h) .FORMAL MATH
BACKGROUND
OF THE USER

Rangss from simple perceptual skills at the %

lowef level to abstract concepts in algebra,
Calculus, an finite math in the higher grades.

Ranges from lockstep classroom instruction
based .on traditional texts ,t3 computer- ,

basedi.ndividualized instruction.

Ranges from seven-month, jull-scale programs
to six-week programs.

Ranges from none to specially-equipped resource
rooms staffed by highly trained teaching spe-
cialists, tuSar.sa, and aides.

Some states are equipped organizationally and
financially to provide strong inservice so
that teachers and others working With the
migrant student are.prepared to use all avail-
able materials and faciP-ies to advantage.

, Other states provide very little inserviCe
support.

Ranges from resigned cynicism to consuming
dedication.

Some aides and tutors must struggle to keep
-ahead orthe students. From survey data
collected it appears that about 5% of the
K-6 regular classroom teachers possessed .

either a math minor or major.. The remaining
may have had as little as one course in
math or as much as several., (T1 above
,figures are not the result of a controlled
study and serve as rough inaices.onl,y.)



The list could continue. However; it is unnecessary because the
pdint to be made is that there is an enormous 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 gf
diversity among users listed above-are 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 al/ forces which continuously affect the situa-
tion of each user.

'The design of the Math Skills' Information System. does not meet
the needs of any one group of user situations, as,cited above, to the
detriment of any other group. The design presented herein-does recog-
nize and make provision for all the diverse user needs within the
constraints of the present MSRTS hardwafT and communication system.

. -Each user in each situation.directly affects the inii-eaction of-migrant
students. To ignore the needs of a user is ultimately to ignore the
needs cd- the, migrant students under the tutelage of that user.

Educationally, one may not approve of may of the situations in
which teachers instruct. One may not approve of the fact that certain
.teachers will receive little or no in-service in the use of the math-
skills 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 they find
themselves in.. 'The MSRTS Math Skills 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?

There has been a strong tendency in the developmentrof.compbter
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 measLred needs of this mythical group. Such
an approach has turned out to be disastrously ineffective in building
educatipnal systems. The reasons for the ineffectual4ty of this
approach are not difficult to find:- -he most obvious are as follows:

1) There is usually no such thing as an "average" user teacher,
nor is there usually 4 "majority" who exprEsses common user

. needs;

2.) & system built to satisfy this imagined "averace" or
"majority" usually turns outto serve few users really
well, and the rest hardly at all.
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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 "1/4

to-use this potential. Computers, as any other tool, can be misused.
Not fulfilling the-informational needs of individual users to satisfy
some "majority" concept is such a misuse. As will be seen, the only
frequently occurring characteristicto emerge from the study,--From
research, and from user consultation, concerning the design presented
hei-ein, is simply that the "majority" of users express very individu-
alistic information needs-.

.3. Will the Real Hierarchy of Math Skills Please Stand Up?

During the course of designing this system, contact with a brdad
array of educators from classroom to. administration revealed two signif-
icant but contradtotory beliefs concerning a hierarchY 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 major relationships of
what the hierarchy consists.

: The _ter hierarchy is used to imply a necessary learning sequence.
For example, ifethere are four skills (A, C, and D), it is commonly
believed that A must be learned before B, B must he learned C;
and C must be learned before D. If the teacher, therefcre, knows that
a student has attained skill C,.then the teacher can automatically
assume that the student must already have learned skills A and.B, and
the next skill the student should work on is skill,D.

5

Beyond such gross hierarchial relationships as, "A student must
be able to add and to subtract before he can learn to divide", e?duca- .

tors either differ markedly or express great uncertainty about "neces-
sary learning-sequences." An example of this uncertainty centers
around the skills employed in Understanding Place Value., Here are,
someof the opinions encountered concerning this subject:.

f /la

a) Solid skills in place value are necessary before a student
can learn to add, especially where "carrying" is concerned.'

b) A student "acquires a sense of place value" when he learns
to add. -

c) Place Value is important but only-as a support skill.

d) Place Value is not only a valuable skill to acquire to facii-
itate learning to add,-it is also an important skill in it-
self because much i-omputer arithmetic rests upon understanding
how number systems operate.

Much of the "hierarchy" of skills seems to derive from the sequences
of subjects presented, as they are presented traditionally in textbooks.

-5-
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The simple fact is thatlhere seems to be no universally accepted body
of empirical data bearing on the issue. It is,not the role oC the MSRTS'
Math Skills Information System to unravel such diverse opinion. How-
ever, it is the responsibility of the MSRTS Math Skills Information
System to be aware of this diversity of opinion so:that it does not
favor any one hiera'rchy over others.

4. Continuity: What Is It?

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

7 or necessary learning sequence of skills exists,somewhere, also believe
that the most 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'
that a strict hierar-chy does exist, expressed a different perception
of continuity in math instruction. These users voiced a need talcnow
more about the student's general badkground strengths and weaknesses
in math. They felt that continuity essentially means moving a student

.ahead when the student has the batkground of skills needed for hiM
or her to-be able_to move forward. This latter grOup'of users, naturally,
had more extensive'math &kill's information needs than the former ..group.
Some users have obseriied that, because a student_ possesses a certain
group of math skills, it does not necessarily imply the student has
acquired al} the pre-requisite skills for the next step.' To point.-
out that because a student knows his basic addition, facts does not
automatically_ensure that the student is prepared to learn addition
of multiple digit numbers, which .involves carrying. The student' may
need work in place value or expanded notation before proceeding. Thus,
as-with other - perceptions of math inAruction',.users expressed a. number
of differing dpinions concerning-what constitutes "continuity of in-
struction." The MSRTS Math Skills Information System is designed
to function within this diversity of concept& concerning continuity.

5./ Proper Math Skills - WhatAreThey? .

Users.have expressed diverse opThions concerning "what-constitutes
proper math. skills" fora migrantstudent'or, for that Matter, any- .

other student: Recent public reaction to the purported decline-in
students' cbmputational .skillsjgave Jed many communities to question
their schools' math curriculum; Soine orthe Controver&y'about "modern
math" seems to revolve around the subject of Sets. Some users teach
nothing about SetS. Other users see Sets as a,foundation for.learning
.additional math skills while yet, a third group. of users sees Sets as
an. important subject in ttself. Once again, the .role of the MSRTS-
Math Skills Information System is not to take sides in such isues. :
Its role.is to provide that information which users of any _persuasion
express as,a need.



6. Conclusions

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

2) The MSRTS Math Skills Infof4mation System is aware of.but
takes no position of advoelay in the following issues or other
issues:

a) curriculum;- 4,

b) hierarchy of learning Sequences;

,c) educational philosophy;

4) skills importance. or relevance;

e) instructional strategy;

"1-1 diverse concepts of "continuity".

3, . well-planned system of some sophistication is. required to
meet diverse user needs while maintaining a neutral position

/:with respect to issues that, in part, create user diversity.

4) Systems Sophistication should not make a user's job more diffi-
cult, but, rather, it should make it possible for a user to
do his/her job 'more -easily.

B. Background and Design Con.,iderations Underlying the MSRTS Math Skills
List

1.' Background.ofthe ii5R1S Math Skills Lists

In 1973 the state directors of migrant education voted to adopt
the Michigan Math Objectives to serve as a basis for creating a math
skills list to be incorporated into the Migrant Student'aecced Transfer
System. The math sk'll.s list was to serve as a catalogue of skill

- statements to permi, teachers to-describe the math skills acquired -

by migrant students. The list was to be- independent of any particulr
math program and was no way to be viewed as a curriculum or criterion
Set. The 1 i s was to be,simply a language'for transmitting math ;
skills. infor7atiOn from teacer to teacher via the MSRTS.:

Since the state directors made,that decision the following activ7
ities -have taken.place. Under the sponsorship ofthe Florida and
California Migrant Programs; a committee of math educators and infor-
mation system specialists-from those states was, formed and given the
task :of producing the desired math skill list. Realizing that.the
skill list' would be used by all the states with potentially100,000



or so teachers in the more than 7,000 scho...1 districts; the committee
sought to have the list encompass as many different skills and orier
tations as was possible 'with the time and resources available. In
pursuit of this comprehensiveness, two actions were taken: The first
was .to structure each skill statement so that it 'possetsed enough
generality to match skill statements used in many different states
and,programs. The second step was to ensure that:

A) each skill in the migrantin'ath'skill list corresponded to
at least one (K61siill in other major-skill lists that
were available to the committee at that time, and

B) each skill in the major skill lists-available to. the committee
corresponded to at least one skill in the'mfgrantinath skill
list.

-- The committee drew compPlsons between. the migrant math skills
list and kill'lfsts from- the 'State of Michigan; Dade Conty, Florida;
the'state of California, which was at that time developing a state.
assessment criterion set; and lists of skills received from various
publishers of math programs. In addition to these lists; various
co ittee members had written, or been part of a team who wrote, math

ectives and skills for various school districts and counties across-
the country.

- _
.,/

.Having completed drawing up.the preliminary math-content, the
skill statements were 4hen 'written. Subsequent work, to refine'the
list, was sponsored by -'the state of Florida Rigrant Program, and the
-state.of Washington Migrant, Program. _14 1975, a Committee of educators,
representing the Western States Coordinating Council*, in consultation .

with teachers from their respective states,- furtherrefined.the skills
list. It'is important to acknowledge the'fact that no,amount of
committee refinement will produce a list which is 100% perfect:- Only
through teacher use and subsequent suggestions will, the skill list
begin to approach the form best suited to its purpose. For 'this reason,
the skill 'list will undergo periodic changes to reflect necessary .

refinements.

It is intended, that the skill list bePcross-indexed to the skill
lists usedby various state and/or school diStrict migrant programs.
For this reason, the MSRTS-skill list must include all'skills to be
found on otherskill lists. This feature will require, initially,
the addition of skills existing on other,..skills lists but not-on
the. MSRTS skill list, The MSRTS skill's list provides, in its-tech-

.

hical specifications, a means whereby it can be placed on the computer
'in order to make updating possible.

*WSCCME is a consortium of eight western states which has been formed
in order.to provide a means to achieve interstate planning for states(
sharing migrant-children in common. The purpose of the organization
is to plan educational programs which can provide continuity of educa-'
tion for these children.



In all, Fit least 150 educators have made direct formal contribu-
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'faculty members from various departments of education,
and administrators. In. addition to imput by the above-listed persons,
the msgTs Math Skills List designers reviewed dozens of skill lists
produced by publishers, school districts, ancPstates.

2. Design Considerations Underlying the MSRTS Math Skills List

a. The Nature_of Math as a Subject Matter**

Math is, a series of subject matters, units which are both depen-
dent and independent, continuo-,- 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 skills learned earlier, but it is dis-
tinct and different from previously learned skills and is not simply
a strengthening of plder'skills. One such example pis geometry. Learn-
ing and "performing" geometry may require that-a student previously
have acquired computational However, acquiring skills in.
geometry involves far More than "extending" the computational skills.,
The terminology, axioms, elements, operations, procedures, and con-
cepts of geometryare-discretely different from those which the stu-
dent learns in basic -computation.- In' thi s-sense.geometry is indepen-
dent of other math subject units. A.littlereflection will convince.
thereader.that the same reMarks hold true for all other Mkatunits
such as measurement, algebra, trigonometry, sets, probability and
statistics, calculus,. etc. -.In these-respects, math is very different
from reading as a subject matter. Once past the acquisition of basid
skills, reading seems to-be largely ainatter of extending and strength-
ening a finite group of 'skills such as 'decoding,. comprehension, and-
studyskills, This is not to imply that reading is aSimpler or
easier subject thah'math but to note that 'differences in various
skills do exist. This difference has. had. impact on, the
design .of the math skills. liSt 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 pTacticaqi-Fte-aningless to inform
amath teacher that- a Student's,addition skills are at a Secondary
level, especially if'that student happens to:beenrolling :in a class
which is midway through an algebra course.

.

**The remarks in this section are not meant to ignore:the purely logi-
cal internal "connectedness" of mathematics (A La Russell & Whiteheads,'
Principia Mathematica, etc.). Rather they pertai_n_to the behaviior of
students7_teachers, school-districts, publish6rs; etc., -in teaching/
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lEven math skills with a small related group'exhibit this indepen-
dent yet dependent nature. For example, the'adding of two, two digit
nuMbers involving carrying cannot be said'simply to be "more advanced"
than adding two, two digit numbers which don't involve carrying. These
two skills are qualitatively different because a completely different
operation is involved. No amount of practice in adding numbers not
involving _carrying will "endow" a student with the skill of adding
nnmberS involving carrying. Hence, each of these discrete skill's
requires a separate skill statement. This example is, typical through-
out math.

The:nature of math, as it is taught, together with the other
factors premicusly discussed, have resulted in a skill=list containing
hundreds of skills. Each skill statement in- the list desCribes a

,skill which is qualitatively and/or operationally different from all
other skills.

- b. The/Anatomy of a Math Skill Statement

The deYinition of a math skill used.in the, math skills list is
as f011owS: A math skill is an operation. performed over a mathematical -
attribute of an entity. From this definition cf a math skill the, defi-
nition of a math skill statement follows naturally: A math skill
statement defining an operation involving/a defined mathematical attri-
Axile of an

The key 'words in the above definition are operation and ..attribute.

= These are,theTterms that must be made explicit in each skill 'Statement.
The adequacjf of the definition was all important for it-would deter-
mine the structure of each skill statement. This definition -wound
.produte skill statements. that would be uniform throughout. Itwas
*felt that this uniformity would simplify the user's task of extracting
the information tarried:by each -statement. The applicaton'of the
definition of a skill statement led to the anatomical structuring of
each statement which is depicted on the following page. (Figure A)

c. Selecting the Level of Detail at Which to Define the
Math Skills

A perennial problem in creating skill statements (and behavioral
objectives, etc.) is choosing the proper level of definition. There
is always a trade-off betweenrange_And_content whiCh.are inversely
related. That is, the greater the range of askill stateMenti_th
lessits content and vice versa: The range Oiia statement conveys
a number of different conditions.or, in this case, behaviorscovered
by the statement. The range of a.statement generally. .conveyS Univer-
sality.

.

Th.e*.content-ofa statement-refers to its scecificitt. ,ObViously,
the more specific a statement, the fewer behaviors are described by the
-s-tatement.



(GIVEN) THE ATTRIBUTE

NOMENCLATURE OF A SKILL

-Given a single digit even number

Given the name "even"

Given the symbol ">"

Given the relationship name "greaten
than

(THE STUDENT) THE OPERATION

The student names the number as "even".

The student identifies "even" (single
_digit) numbers.

The student names the relationship "greater
than". %

The, student identifies the operational
sym5ol,",!.

Given any pair of two digit whole numbers The student computes the-sum.

r

r'1



Example: High Range (universality) low content (specificity):

.It is cold in-the winter.

Example:" Low Range (universality) high ,content.(specifici0):

The mean temperature in Chicago during January is
30°F.

Two extremes illustrate the variables, range and.content.

Statement A: The student can add numbers.

Statement B: The student can add the whole numbers 2 + 3.

Statement A has extreme range but Very little content. It leaves
unanswered the questions:

Can the student add whole numbers? fractions? decimals?
any size of addends? any number of addends?

In a learning,situation wherein a;student is acquiring skills grad-
ually on ail ongoing basis, statement A-does not permit one to destribe
student progresS in sufficient detail. Statement B-has little range
but high content (specificity). It describes precisely a-behavior
acquired by the student. However, statement B is so specific that it
also leaves many questions hanging These questions' may include such
things as can the student add 2 + 4, 2 + 5, or 3 + 1? In fact, state
ment R 1pavps unanswered the general question of'whether the student
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
a student's ability to &cid all pairs of single-digit,:whole numbers
whose sum is less than 10. In writing skill statements, a proper
balance must be struck between the universality and specificity of
each skill statement. If a skill statement-01as too much range (uni-

, Versality) then it is vague and ambiguous and does not transmit'suf-
ficient information to a -teacher. If, on the other hand, a skill
statement is too specific (its content is high), then the skill state--
'ment imparts too little information' regarding related skills.. The
result of too much specificity is the unnecessary proliferation of
skill- statements-WC-If are largely redundant

To maintain this balance, the:1?!SRTS Skill List used the following
'Principlecjn selecting the level,oi. detail-at which to writelndlvidual
skill statements: A separate skill :statement shall be written'for each

. skill which involves a qualitatively-,different operatibn from other
/Skills. For example, ;adding 21 + 44, 85 + 13, etc:',:does-not 'involve

qualitative differences for, in each case, carryingiis'not,involved.
, /
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On the other hand, 21 -I- 44 and 21 4- 59 are qualitatively different and'
are instances of separate skills requiring separate statements:("Inso-
far as possible, the above principle was followed in creating the MSRTS
Math Skill Statements.

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 correspondences between two sets of entities.
Examples'abound as can be seen below:

Example 1

(numeral) (word name for numeral)

1 "one"

"two"

Example- 2

"sum" 5 j = 3.4- 2

"product" I 121 = 4 x 3

Example 3

(the name of a relation ) - ----- (the,.symbol standing for-
the'pame of.a relation)

"greater than"

Example 4

(a relation)

greater than

Example 5

an equivalent nu,nber line

representation of addition

">"

(an instance of a relation)

5 is [greater than 2

an equivalent number sentence

representation olf addition,

- 2 ÷ 3 = 5



Notice that in the preceding examples correlatives operate in both
directions, whether the sets stand in one-one, one - many, many-one,
or many-many relation to each other.

' Establishing correlations from one set to another is certainly
a skill, yet what of the reverse? What of the behavior of recognizing
reverse correlations? The reverse correlation, behaviorally.speaking,
is a different skill for the stimulus correlation and response are

.reversed.

Example:

given (the stimulus) the student (response)
names (by utterance,
point, etc.)

a) A display of the numeral "2" - - - the word two
- . .

A:display. of the word "two" the numeral "2"

So forms the "double edged

A little analysit-will show that Most skill, lists do not recognize;
formally, the existence of the "doubt e' skill". The Consequence
of_: this lack of recognition is the arbitrary (by tradition, chance, or
otherwise) selection. of one corresponding.directibnor the other as
the skill standing for the two way relationship: If the reader has
,4pen involved in working committees engaged in writing:skills, he/she
will undoubtedly remember"theconfusion`resulting from ,the existence,
but non-recognition; of.the_double edged nature of Skills.:13he'group

--within-a7commtttee-Will-Maintain-stoutlY that X is really the skill
to be described; another group will protest that Y really the skill
to be described. All the'while, both are correct_ X and Y- are simply
the two skills required to establish a two-way relationship.

Whenever possible, reasonable, and useful, the skills in the migrant
,math skills list have been written 'as double edged skills with both
directions of relationships treated as separate but equal skills.

Stimulus Form and Response Mode.

Special consideration should be given one issue involving spec-
ificity which ultimately shOuld be. decided by user preference. This
issue has to do with the forms of :the-stimulus and response which are
either implied or.inherentin any skill statement.

f

'Some math teachers insist that the form of the stimulus is the key
Part of the skill statement: Four statements, which may or may not

-14-
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describe a skill depending upon the user's point of View, illustrate
these views:

IL. Given a written number sentence with the sum missing, the,
student can write the correct sum.

_Given a written number sentence with the sum missing, the,
student can supply thecorrect sum.

3) Given a number sentence with the sum missing, the student
can write the correct sum.

A) Given a number sentence with the sum missing, the student
can supply the correct sum.

Statement 1: specifies the stimulus (written) and the form of
the response (write).

\ .

Statement 2: specifies the stimulus (written),,but leaves the
response made unspecified.

Statement 3: leaves the form of the stimulus unSpecified but
Specifies the response made (write). _ \\

Statement 4: leaves both the form of the stimulus and the response
made unsVecified. , - -

The matrix below suitimarizes the situation.'

FORM OF .THE:
STIMULUS'

WRITTEN

.FORM OF THE RESPONSE
WRITE '7 UNSPECIFIED

STATEMENT..1

UNSPECIFIED STATEMENT 3

STATEMENT ,2

STATEMENT 4

A total of four Skill statements Would have to. be written to .express.
a skIll which included specificationi'of its-stimulus and respOnse modes1-

In addition, the matrix presents a situation in which only one
stimulus mode (written) and one response mode (Write) are considered.
The matrix below summarizes the situation if multiple-Modes are con-

,

sidered.

FORMOF THE
STIMULUS:

WRITTEN

SPOKEN *:
.

UNSPECIFIED

FORM OF THE RESPONSE
WRITE SPEAK . UNSPECIFIED,

41.



Now a total of nine statements per skill would have to be written
to cover each single-edged skill. Add to these the-response possibil-
ities present when manipulatives (compass, protractor, blocks) are
involved. To circumvent this endless proliferation of skill spte-
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 is, the student "identifies"
or "computes".

C. Structure of the MSRTS Math Skills *List

1. Use of the Math Skills List

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

2. Organization of the Math. Skills List

The Math Skills List is organized as follows: areas are made-
up of Topics; Topics are made up of Subtopics; Subtopics are.made up-
of Skills. An areais the name of a large group of related skills.
The areas of flip present skill list (algebra.and higher areas have not
yet been included) are:

Area. umber Area.Name
7
,..

'01 Readiness ,-
11 Nutber Meaning
21 Whole Numbers
31_ Fractions ...

:41 Decimals
V51 . .Percent

.: 61 Measurement
71 Gecmetry*

1 81 Probability and Stati'S--t5cS*
91 .

Sets

*Very basic skills only

..A Topic is the Name of a group of related skills within an
area. A Subtopic is an abbreviate& Phrase-describing two or more
-related skills within a Topic. The Tiing f skills into sub-

/
topics, within topics, within areas, plays an important role in,':
this system'as will soon-be seen. These labe s form a well defined
'set; each skill belongs to one and only one 'subtopic; each subtopic
belongs to one ,and only one topic; and the content of each 'topic
belongs to one and only one area.

,

,-:,
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.3:- The Code Structure of the Matb Skills List

Each area .of skillsisessigned a unique four digit number. No
No 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. Fo this reason, when code numbers
only are used'to reference a particulais topic, the area code must be
included. For example, the code number 0301 means Topic 01 of Area 03;
0401 means Topic 01 of Area 04. .

Each Subtopic is assigned a unique four digit code number.

Each Skill Statement is assigned a unique five digit code number.

The;reasons for this choice of code numbering-will become evident
".and:1611 periodically be;noted as the operation of the system is

4- Sequence of Skills in the Skill List

The Skill List itself is included as Attachment B. The skill
numbers appearing in.the5Skill List are the final numbers that will
be used. The placement and sequence of skills- in the-Skill List is
of importance both for using the Skill List as a reference document
and for:grouping skills under_area, topics, and subtopics for teacher
convenience. The sequence of skills-in the Skill List MUST NEVER BE
INTERPRETED TO MEAN A SUGGESTED OR IMPLIED LEARNING SEQUENCE! This-

", point cannot be stressed often enough ar strongly enough. Although
n6"learning sequence is intended; the sequence of skills-in the Skill

st is generally similar to traditiOnal sequenCes of math subjects !

found in textbooks, indiyidualized programs, etc. In a study con-'_
ducted in 1975, over 100 teachers were presented a listing of the
ski-11s, as represented by their subtopics with each subtOpic being
printed on a punched card. The teachers were asked to move any sub--_

0 topic to any otherttopic and/or area that made more sense to them,
and to -sequence the subtopic into any preferred sequence. In no

.

case` did more than 25% of the teachers express a preYerence for any
subtopic to be moved from its present location inthe SkilTs1 List,
Overwhelmingly, the teachers preferred the sequence. as it stood.

D. Continuity and User Information Needs

1. The Classroom-Environment and its Effect on Math Skillsi
Information Needs

As discussed earlier, the classroom environment, in which a migrant
student receives instruction, ranges from lockstep instruction to



computer-based individualized instruction. Between these extremest,
lie many variationsAnd degrees -of individuPzed instructional ser-
vices provided the migrant student. As.waS also discussed earlier,
the-design of the Math Skills Informatio System was based upon the
premise that the:System must be usef ' .teachers instructing in the
entire range cif classroom environments. To ensure that this design
goal would be followed, it became necessary to identify the particular
myth skills information needs that grew out of these different environ-
ments. Discovering these needs was done by discUssion with teachers
and by analysis. The outcome of this investigation -shows that there
is a common core of questions teachers would like angwered*conterning
each enrolling migrant student regardless of the classroom environment.
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 exception; all the regular
classroom teachers with whdm this was discussed wantedto know how

.

well the enrolling migrant student, in their words, slobuld handle the
\math subject beit!g studied in the clasS at that time." More specifi-
cally, they wanted to knew the enrolling mi'grant Student's math skills
status as compared to the peer group in. the p6rticular math subject
under study:-

At first glance, this question may seem to beg the issue of con-
tinuity. 'Upon closer examination it does not.- There are only three
answers to such .a question:

a) The student is ahead. of the. peer group-in the math subject
under study;'

b) The student is behind, the peer group in the math subj;;;:t
under study; or

c) The student is about even with the peer group in'the math
- subject under study.

If 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., then, morethan likely, his continuity of instruction would be
_pregerved simply by letting the student receive the' same instruction
as that of the peer group in the math subject under study. Of course,
the actions open to the teaches when the student is ahead or behind
depend upon the available Migrant Program Resources that are available.

2. Effect of Available Program Resources- on ftith Skills InfOr-
mation.Needs

.In programs whereim special migrant, program resources such as
aides, tutors, special resource teachers or room, individualized in-
structional material are available, a series of questions arise:
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a) Does the migrant student need such services?

b) If so, in what math areas, how much, what kind, etc.?

To be answered, these questions require considerable math skills
information on'individual migrant students. As will be seen, the

- Math Skill's System provides reporting capabilities that would permit
these questions to be dealt with. The"more 'action alternatives"
available to a teachr, the more useful the Math Skills Information
System will become in'using those resources.

E. Meth Skills Information SysteM Reports (Displays) and Reference
Documents

1. Volume of Information

Artilgh'the MSRTS MAth4kills List contains hundreds of skills,
no. one teacher will work igith more than a small portion of them.' More-
over, during any particular time period, a teacher is likely to be
interested in yet an even smaller group of skills. Accordingly, the
skills retrieval strategy :and the ancillary ,documentation of the Math
SkillS System have been designed so that teachers may work with small,
relevant units-of information.

2. Lists

The western States Coordinating Council for Migrant Education
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, teachers were also asked to batch skillsjnto units of
related skills which they would like to be able to obtain as indivi-
.dual, reports in the following grade level ranges: Kr3, 4-6, and 7-9.
For the convenience of teachers,-MatlySkills-Lists ui11:be provided
according to the groupings (see- Figure B). Thus, when a teach6r
must reference a skills list, the list will contain only those skills
_idwhich; and with which, the teacher has` an interest-and a familiarity'.
(These maybe obtained directly from your State Director of Migrant
Fducation or Mr. Winford "Joe" Miller, Director, MSRTS:,)

3, Levels of. Detail for Math Skills Reports (Displays)

Some teachers felt that they would usually prefer skills stated
very explicitly in their displays. This meant that they preferred
complete skill statements: Other teachers felt that they would usually
ibrefer-skilf status to in lbriefer form at the subskill
level. The remaining*teadhers felt.that for. them a mixtureof skill
level statements sand subskill level statements would 'best_suit them.
The display capabilities designed into-the system can accommodate these .

different levels of display detail desired by the teacher. To explain
-these:levels of-detail; a poftibirtirtlfe illus=
traced in diagram form (see Figlkes

2n



-As a closing remark, the reader may wonder why these reports only
contain skill statements for' those skills \that -Juan has aita3---led. why not
print statements for those skills that Juan has not attained under each
description? Skills not attained are not printed because such an action
might implY that the MSITI-S.Math Skills Information System is suggesting
or mandating curriculum content! i

4... Standard Displays

During the course of a year, a teacher may move through several math
subjects. As migiant students enroll in a classroom, the teacher is likely
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 studying.' Pro-
vision for'thj 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
skills and his teacher!_s name.-

To make if easy for teachers to indicate groups of skills about which-
reports Pare desired, three mini skills were batched 'into dis- play groupings.
These display groupings are the result of the Western States Coordinating
..Council'S study of teathe:,'S display preferences and are called Standard
-Displays.

- -By using the 'Display Nu'nbers, Singly or in combination, a teacher may
identify -'to the computer groups_of math skills which should be reported
.about migrant students enrolling in the teather's class.

K- 3

SKILL:
LIST

4-6
SKILL
LIST

.7-9

SKILL'

LIST

,10-1.2 '-

SKILL
LIST



WHOLE NUMBERS AREA

BASIC CHARACTERISTICS TOPIC

PLACE EXPANDED NUMBER EVEN/ODD COMPOSITE/PRIME SUT3TOP IC

VALUES NOTATION LINE NUMBERS NUMBERS`P

SKILLS . SKILLS SKILLS SKILLS SKILLS SKILL STATEMENTS

08201 (td 08501A. 08801 09101 09401
08202A 08501B 08802
0820213. -08501C 08803
08203A 08502A 08804A
08203B 08502B 08804B
08204A 08502C 08805
08204B 08503A
08205A Cf8503B
08205B 08503C

CONTENT

FIGURE C

LEVELS OF :DETAIL

; .



GARCIA, JUAN
K-3 LEVEL

AREA: WHOLE

TOPIC:

LEVEL, OF DETAIL 1

M. 876438
STANDARD DISPLAY #7

.NUMBERS

BASIC CHARACTERISTICS'

SUB-TOPIC: PLACE VALUE.

EXPANDED-NOTATION

_NUMBER LINE

EVEN /ODD PLUMBERS

ROOM 7J5P'.

SKILLS STATUS

(08201-08205) ALL

(08501-08805) 08501,08502MB
08503A&B

(08801-08805) 08801

(09101A-09101B) 09101A

COMPOSITE/PRIME NUMBERS (09401A- 09401B) NONE' .

p

.FIGURE D

2R

T

4.
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LEVEL OF DETAIL 2

6ARC1A, JUAN M. 8769438
Kr3 LEVEL ,STANDARD DISPLAY-fa
..

%

AREA WHOLE NUMBERS

TOPIC: BASIC CHARACTERISTICS__ SKILLS STATUS

SUB-TOPIC:- PLACE VALUE ALL
PARTIAS

-ROOM 754

EXPANDED NOTATION

SKILLS: GIVEN

08501B. A TWO DIGIT NUMERAL.

'08502K A THREE DIGIT NUMERAL

THE STUDENT

IDENTIFIES AN EXPANDED NOTATION
FORM (USING NUMERALS) OF THE
TWO DIGIT NUMERAL'

,IDENTIFIES AN EXPANDED NOTATION-
FORM (USING,NUMERALS) OF THE
THREE DIGIT NUMERAL

08503B A,NUMBER GREATER THAN JDENTIFIES'AN 6(PANDED NOTATIIM,
1,000 (USING NUMERALS) OF THE NUMERAL

SUB-TOPIC: NUMBER LINE

SKILLS: GIVEN

08801 A NUMBER LINE"REPRESEN-
TATION OF THE NUMBERS
(1-10)

s

SUB - TOPIC:' EVEN/ODD NUMBERS

SKILLS: GIVEN THE STUDENT

'09101A A COLLECTION OF NUMBERS" NAMES THE NUMBERS AS "EVEN" OR
"ODD"

09101B THE'NAMES "EVEN" OR IDENTIFIES COLLECTIONS OF NUMBERS-
"ODD" , AS EVEN OR ODD. -

SUB-TOPIC: COMPOSITE/PRIME
NUMBERS

PARTIAL

THE STUDENT.

IDENTIFIES ONE OR MORE NUMBERS
MISSING-FROM-THE NUMBER LINE

PARTIAL

FIGURE E

NONE



GARCIA, JUAN lidL 8760438
-3 LEVEL STANDARD DISPLXY #7

AREA: Juba NINBERS
TOPIC:- BASIC CHAR.ACT'ERISTICS

.IUB-TOPIC: PLACE VALUE

SKILLS- GIVEN
08201 'A SINGLE DIGIT '(0 -9)

.08202A .A TWO DIGIT NUMERAL '(10-99).

T1 08202B A PLACE VALUE NAME (ONES,. TWOS
AND A' TWO DIGIT'. NUMERAL

08203A A THREE DIGIT SEQUENCE '

(100-999) _
A PLACE VALUE.. NAME CONES,
TENS, HUNDREDS, OR IHOUak-WM )
AND A FOUR DIGIT NUMERAL

08204A. A FOUR 'DIG IT NUMERAL
(1000-9999)

08204B A PLACE VALUE NAME (ONES, -
TENS, HUNDREDS , OR THOUSEINDS)
AND A FOUR- DIGIT NUMERAL

08205A A FIVE: (OR MORE) DIGIT NCNERAL
(10;000-- ..)

PLACE VALUE NAMES (ONES, TENS,
HUNDREDS , THOUSANDS, TEN-THOU-
SANDS) AND A FIVE (OR MORE)
DIGIT N1NERAL

SUB- TOPIC: EXPANDED NOTATION
08501B A TWO DIGIT NINERAL

08502B A THREE DIGIT NUMERAL

08503B

SKILLS STATUS
1.

THE STUDENT
NAMES' TIC _PLAm VALUE OF.:-DIGIT,

NAMES THE PLACE VALUE OF A GIVEN--
DIGIT IN THE NUMERAL
-IDENTIFIES THE- DIGIT IN THE NUITERAL

_OCCUPYING THAT PLACE .

NAMES THE PLACE `VALUE OF A GIVEN
DIGIT EN THE NUMERAL. IDENTIFIES
THE DIGIT OCCUPYING THAT PLACE
VALUE

NAMES THE PLACE VALUE OF A GIVEN ..

DIGIT- IN THE -NUKERAL. IDENTIFIES --
THE DIGIT OCCUPYING THAT PLACE
VALUE.

NAMES THE PLACE VALUE OF A GIVEN
DIGIT IN THE, NUMERAL

IDENTIFIES THE DIGIT :OCCUPYING
THAT PLACE VALUE

A NUS BER GREATER --THAN 1000

SUB-TOP IC : NUMBER LINE
08801 A NUMBER LINT-REPRESENTATION

OF THE-WHO-LE NUMBERS (1-10)
Kat" NUMBERS MISSING

FIGURE F

PARTIAL
IDENTIFIES AN Dq'ANDED
(USING NLD.ERALS) OF t3iE NUMERAL

'IDENTIFIES AN- EXPANDED NOTATION FORM
(USING IERALS) OF THE NUMERAL .

IDENTIFIES AN NOTATION FOZ1
(USING NUMERALS_) OF THE NUMERAL

PARTIAL
IDENTIFIES ONE OR MORE NUMBERS
MISSING FROM THE NUMBER LINE



.11

SUB- TOPIC: EVEN/ODD NUMBERS
09101A A COLLECTION OF NUMBERS

. (tErlyEal-,1 . and 1,000)

09101B THE NAMES "EMI" OR. "ODD"
AND A .GROUP OF NUMBERS

SUB ;;TOPICrCCK3OSTTE7PRIME NUMBERS

°

FIGURE F
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5. Staging Orders

, Ai'described in this section; a teacher may elect to have
students' skill status reported in the form of Standard Displays.
The preceding-material indicated-how-a-teacher-woUld identify ,

Standard Displays.

Ateacher nay, in a workshop or individually, identify a
number 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.
Fbr 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 teacher could have
'selected the.following displays appropriate for math skills
needs during this\time period:

Standard Display Area & Topic.
Number i-,-

z -..

Whole'aimbers - Addition
9, Whole Numbers Subtraction
13 .Fractions Basic

Characteristics

Pn the early fall, a teacher might, desire only /skill informa-
tion-concerning the addition of whole ntmbers, Below is a list
of ;things the teacher DOES NOT want:

reports covering_skills,in subtraction (display 9) or.
fractions (display 15)-sent routinely on enrolling
Migrant students until the teacher reaches ''that part
of the year in which the class is studying those
subjects and

to have to notify the computor of the displays desired
each time a migrant enrolls in her Poor.

'TO circumvent these undesirable actions, the feature STANDING
?AMER is provided. A Standing Order is simply a 'way for a teacher
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to give certain orders .to the computer and have the 'compute-i-
routinely carry them out until notified to cease doing so:

A-Standing Order permits a teaCher to tell the com4puter:

a) which displays may be desired over-some indefinite
time periodr

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

d) the level of detail at which each display should be,
composed.

Once the teacher in the example had submitted a Standing
Order forithe displays-the computer would carry out the Standing
Order until the teacher modified the. order. More specifically,
the Standing Order would be-kept on file at the computer. Using
the Standing Order, the computer-would compile the proper report
-oneach migrant student enrolling in that teacher's class.
computer would continue to carry out this Standing Order until
the teacher notified it to stop or until the end of the school
year.

To keep a teacher informed as to his/her Standing Orders
=tale, 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.

6. Options.

Use of the features,, Standard Edsplays_and Standard Orders-, :--
,..is optional-on the-part oT the user:

As will be seen in the subsequent section, each teacher
will receive some math skills information on each enrolling
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!,
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'NOTE:. Currently all states have terminal of_fices which
_Lhouse--tenTrinal-opefftberminal operators

handle all transactions for each school distritt
participating in the Migrant Education Program.

F. Narrative Description of System Operation

1. User Queries

Users retrieve math skills information on migrant students
using Query transactions. The different Query transactions and
their use are discussed in Section F-1. Query transactions
occur at enroll-lie-Tit and may occur at- any other time a teacher
desires.

There are three major types of .Queries as listed beloW:

Enrollment -Queries,

Routine Queries, and

One-Shot Queries.

a. Enrollment Queries

Enrollment Queries are of two types:

Unspecified, and

Specified.

(1) Unspecified Enrollment Queries

An Unspecified Query is_an_automatic-by-.product of a con--

ventional transact on as now used =by the MSRTS a:1d
requires no ,additional data to initiate a response.

Before describing this response. it is 1..ecessary to laiow
one fact about the students' data base records. As studeitts'
math skills are reported to the System, the computer places
the date the skill was reported in. the:student's record'. It
does .not keep dates fox- all skills in a student's record. ,,It
maintains dates only fore six '126) most recently mastered
and under study skills.

-28--
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There are two automatic MSRTS Responses to an Unspecified Enroll-
ment Querysas follows:

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. Ihe computer next
loops back through the student's data base-record
to identify the skills the student has attained
under each of the (one to -five) sub-topics.

- Using this set of sub-topics and skills, the
computer makes up a Level I display. (See

Figure D in,Section E of Part I.) This dis-
play is sent back to the school as a part-of ,a

O

data base message.

The HAooping" response described above is used for two reasons:

a) If just the three mastered and the:three under study
of the most recently reported 'skills are presented,
it might give the teacher ,a fragmented picture of
the student's status in those math subjects_most
recently studied. A'sub-topic includes a-mall num-
ber of closely related skills. Analysis by sub-
topic gives the teacher a much more coherent picture.

b) Individual skill statements would constitute too much
data volume to transmit over the (slow) teletype net-
work presently in use by the MSRTS.

Response #2: The'computer repeats the same steps as -in Response
#1 above with these exceptions:

a) The-student recor-d is examined for the six
(6) most recent skills;

b) A Level 2 display is printed on the computer
printer see Figure E3C in Section E of
Part I); and

c) . The display is mailed to the enrolling school.



(2) ,Specified Enrollment Queries

' :In addition- to the data normally contained in a conventional enroll-
ment transaction, two othee items of information are given. They are
teacher or home room ID and grade level of the student.

There are two MSRTS responses, to this type. of query.

,- Response 41:

Response #2:

Summary-

-
Both Specified and Unspecifted Enrollment Queries automatically

caute the computdr to send a display of the enrolling stUdent's most
recent skills back to the enrolling school as a part of critical data.

Both Enrollment Query types also cause the computer to generate,

Identical to Response 41 for
'ment Query.

an Unspecified

'Response 42 makes use of theStanding.Orders a
teacher has previously placed on file in the computer.
The computer simply reads the teacher's Standing
Orders and generates the displays- required by the.
Standing Order. 4

The displays of the enrolling student's math skills
are printed by the computer printer and are then
mailed to the'enrolling school along with the
student's usual records. .Remember-that'the Standing
Order tells the computer which math subjects to
search for skills in the student's record and the
proper level of detail 'at which to print the dis-
plays.

,Thecomputer retrieves the Standing Order .appro-
priate.to the enrollment transaction. "Reference
to the Standing-Order permits the computer to
obtain the Display 'definition from the Standard --

Display-Table...

automatically, a more detailed follow-up display.

The follow-up display generated in response to a Specified 'Enroll-
ment Query is controlled by the enrolling teacher's Standing Order on
file at the MSRTS.
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b.. Routine Queries

Essentially, a R6utine Query is a transaction causing the MSRTS
computer to respond i6-ntically to Response'#2 of A Specified Enroll-
ment Query.

It is a teacher-_ energizing a'Standing Order at.other than

enrollment time. A .:::.wine query always operates on and through a

Standard Order. The display to be generated by the computer is always
a. standard' display.

C. One-Shot Queries

A One-Shot Query is a Query transaction which specifies its own
Standing:, Order.

Once the One-Shot:Query is processed 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 transaction is valid for one and only one Query.

2. Input

There are twO types of input for the Math Skills System:

a) Input to build and to maintain Standing Orders, and

b) Student skills attained.

To input student skills, the,teacher or aide would use a form
similar to the one shown below.

VILLANUEVA, JUAN RAUL
SCHOOL ID BCBX
SKILLS MASTERED

VILLANUEVA, 'JUAN RAUL
SCHOOL ID BCBX
SKILLS MASTERED

MATH SKILLS

05514161
SKILLS UNDER STUDY

DATE MASTERED AT WITHDRAWAL

MATH "SKILLS

05514161

DATE MASTERED
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SKILLS UNDER STUDY
AT WITHDRAWAL



VILLANUEVA, JUAN RAUL
SCHOOL ID - USX
SKILLS MASTERED

MATI-TSKILLS

05514151

,DATE MASTERED
SKILLS UNDER STUDY

AT WITHDRAWAL

The teacher need only to record the four digit, code number of the
skill to be reported. The code number may be obtained from the teacher's
Mini-Skill List or from the complete MSRTS Math Skills ,List.

(Actually, the skill code numbers could be entered on the spare
copy of the student's.MSRTS record.)

The'skills recording form is sent to fhe terminal operator who
enters the math skills codes. into the MSRTS along with the usual up-
date data.
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VITA

Raul de la Rosa, author of this document, writes cf the National
Migrant Education Program Math Skills Information System from a wide range
of professional experience and personal' involvement with migrants.

Mr. de la Rosa, as the ninth of thirteen children born to migrant
worker parents, knows first hand of the problems involving continuity of
migrant records and instruction.

I

His eduCational background includes undergraduate work at Franklin
College, Indiana and a M.A. from Middlebury College, Vermont and Madrid,
Spain. He has- studied additionally at Stanfora University, California;
University of the Pacific; Guadalajara, Mexico; and has been an Administra-
tive Intern at California State 'University at San Jose.

Mr. de la Rosa has been involved much offs adult life with migrant
education and concerns, having been alanguage specialist and teacher for
the California School District, a managerial associate for Educational
Factors, Inc. Of California, and a Coordinator of Migrant Education for
Monterey and San Benito Comities, California. Presently Mr. de la Rosa
is the Director of Migrant Education for the state of Yashington.

37-


