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FOREWOR B
.- § : The_Ngw York City Teacher Centers Consortium ‘is ‘pleased to praéent
' a publication dealing with a topic of interest to teachers. These :
) materials are being d1553m1nated in response to the expressed needs of ;
; teaﬁhers who wish to lnﬁarparate an altgrnatlve apﬁraagh to learnxng -i
in their classrooms. ' f
Mastery Learnlng In Your Classcqqm dESEF!bEE strategies for teachers who 4
: wish to desi lgn Master‘y Learnmg units for whole class ]essans with a
;' . fol low-up FDF small group instruction. The strategies are?pr%sented in a
; Fcrmat that provides teachers with teghﬁiqués for plaﬁningriﬁstfﬁct?gn,
f assessnng learning, and managlng corrective and EﬂFlEhmEﬁt activities in
' their ﬁlassrcﬂms.-s o )
i ThE;apprcach Ehai ig described is one of many that can be used to
~§ mativéte students and improve learning. [t is meant to be a companion
. FHEI:E to cher Mastery Learning publications. ’
' We encourage teaéher‘s to lock beyond these materlals and sele::t the -
! approach that best serves their own and their students' _Iﬁd]ViﬂuEl needs. ﬁ
% B , . - o . :
A Myrna Cooper, Director : :
E New York Ci;ymfeachgﬁicenters C?nsartigm
N .-
s
.
R, New .York Gigy Teacher Centers f.:ansartium o L,
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INTRODUCTION

‘This booklet has been written because many teachers have requested

_information rega?d?ng Mastery Learning, aﬁialternacive approach to

learning. What is Mastery Learning? How can | use this approach

in my classroom? How canbﬁastéry Learning motivate my students? .

These questions have been Frequently asked by teaﬁhers who are’

- L

unterésted in cryxng Mas tery L sarning in their

élfSSFgums.

-

I?Hycu are 3ﬁteres ed in an lternatlve appraath to iearﬁlng, this

o booklet. will provide some strategles and resources to get you .

Staétedii Included are many teacher-tested suggestions that present

a workabie model. for you to implement in your classroom.

~can‘be. adapted to elementary, junio

-Ievélé?
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~ project, she has served as a Mastery Learning consultant and
,pregented workshops and materials to teachers and teacherﬂtra:ners,

on ali grade levels, who are interested in this approach.

" Prior to becoming. a Teacher Center Specialist, she worked as a

.classroom teacher. Anita Cimino is currently instru;ting gradgaté
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Teacher Centers Consortium. Since wgfkiﬁg with the Teacher Center
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WHAT IS MASTERY LEARNING? f

~‘traditional group instruction classroom setting.

L 'ij* . New York City Teacher Gentg?s Consortium I

Q

MasteFy Learning invoives the identificati

1earning'ggd then the mastery of .them by individual students.

n of specific segments

Mastery Learning prévidEszégﬁtructure for teaching that includes

whole group (class) iﬁé%ruﬁtfén followed by small group work.

&

students often can learn cooperatively with their classmates. .

Mastery Learning, as developed by br. Benjamin Bloom,is based on

copcept that teachers can help students become better learners.

i : . . .
* . ’ - B B - =
T

8.

of

At is a gfaupigéged approach to individualized instruction in which

It is a way to individualize instruction within the framework of a

fhe
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DO I NEED TO CHANGE MY TEAGHING STYLE WHEN USING
THE MASTEBY LEAHNINE APPROACH?

qfﬁthgﬁgggd_;ea;hing_p;ac;ﬁfeg that you may already use,

No, teach as you usually would.

s

3

‘Mastery Learning

incorporates many

Mastery

instruction.

AT I o NEL e

AT Do ey, e TR
[

Learning provides a»workable

It involves planning and time for:

structure for improving learning and

preparing the unit

providing FQF students who need -

additional work

e marking tests ) “
J- R

EEEping yOur records

v

o

* 4
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" HOWDO | PLAN FOR MASTERY LEMNING? = . .

=

e

. lecide what V?Uf"i;ﬁstf@;j:iphalyQbilét;tjvés are feraunit that you -

will teach in one to t@hree weeks. N

- 4 . . ¥ .
. . ©

= . : =

-
=

: }'Ut, the instructional exobjectives in jaur_pi‘aﬁ (== Table.of h
Specifications: A Sugeagested Hasntzery Learnil%’g P11 o)

i 1y

Instrict ional objectives may ;Ejé found inyour:

o - ~ o tex=tbook - teachers' edition

# curxriculum guide

@ curmeiculum bulletin

Plan a short test: Fomermat ive Test A

formative Test A will ==ascertain students' learpi ngat the end of

2

theunit: L

“ePlan for 20-25 test =7 tems

s froup test items toges=ther

e group according to type (e.g., matchziﬁg, miltiple

choice, essay, e=tc.) . . - .

= s 4 ] - = _ .; = L= '
e group test itemsss accurding to .intruction=salobjectives

(items that test— 1literal recallsih as temems and facts S

are grouped togem=ther whereas ii;gms that t‘-*-zgst' ; _ C

translation and application »re grauﬁgd t— ﬂgethéf-

ltems that test the students’ abllities t— omalyze,

synthesize and esvaluate are gemenlly ‘at theend of
)

the test

= - H

s . Ve

ERIC
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MR ' - :
Plan the mastery. goal 7

. Derermine what score will constitute "mastery' for this unit aﬁ
Fa ’ : . ) . . &
e , "study. Many Hastery Learnjng teachers establish 80% as the mastery

U '
-goal, hawever Z are the best judge oF what constitutes mastery of’®

: ./ “the unlt. The goal tha} you set shauid provide a challeﬁ e, )
% . =
" Dr. Thomas R. Guskey;af the” UanEFSIEy af KEﬁtu¢ky,suggests that
. : . ’ .
whnIe thEF 15 some Flexibil|ty in-determining 'the mastery Tevel it

should ,not be so algw that mast ery is not tested or so highfthat;?g

s =~r frustrates the student.

v s ) = 7 5 )
= ¢ ) -
. L. * :
—] ‘The. mastaryﬁ]evel should be: S ; - .
¥ S = o s
: ) - . . @ e = '. . . - E! .
— v e understood by students. L -
; " e realistie - o , : N .
!’ ® A . R . : = a0 g’ir
- ' e .agreed on beforehand = - S - -

e:a reflection of the 1éaﬁﬁings of e -

i ) L1
N B . the objectives of the unit (there L - -
R are no ”surprlsé” i tems that Haven't - .
~ o

T _ . been covered in the unit) .
z e ¢ -
N = I o . ", .
Xy - . .
i I N K 1, - ’
.,ffi‘ s .
;} T N b e 1, ) =
. e " . o B . 3
¥ : ! § ; H =
S — s New anh City Teachaf Eéﬂters Gt:nsartlum I ——
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Plan _a second i Foormative Test B -
_ At |

-

. i

x B -

Formative test bls par ’ﬁa]igl to formatiive st A

n: -

‘@ t zest format .. ' = . i : . .
NI - .

e d Yifficulty

"® t-_est items

-, e weeording ' -/
_ = = . i
® N umber of test items i

i

) . Mastery in formille te=st B js established it thee same level as,
mastery in formile te=st A. That is,{Ff matery  in formative
test A is 80%, i mas=tery in the second forn}at:i::fe test is the

same. -

Summative Tests o

Téa&he@gyih.:th& ]Uﬁf&?%igﬁi school and highwhoo 1 use test i.t'em-s'
- from: several- unlof feormative tests A andﬂté form a pool of

items for a midtm or  final examination. his

LB is a summative

test and the pumse 15 to test’ retention ofthe =subject.. e

For a detailed dtriptison of test developmtit tee=hniques refer to: A

nd Anderson, LofhW. . ,
n Classroom Instrution — . N B

= .

ERIC
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Plan for:

students who have not achieved mastery on formative test A.

- These are extended learning experiences

-
Q.
3
0

students who have achieved mastery on formative test A.

5
£

‘

What unit are you presently teaching? List 3 corrective and enrichment

-

activities that can be used with students following the unit test.

Correctives: "

!li _ - -

2 - )
N . B
Enr?;hmgnt Activities: )
.o ) _

2. _ - o -

3. i ) ,



AFTER | PLAN, HOW DO | USE MASTERY LEARNING STRATEGIES
IN MY CLASSROOM?

ee: Mastery Learning Instructional Model)

~—
(%]
1]

e Introduce Mastery Learning té your class as a program designed to

fmprcve learning. The following statements have begn-uséé by
teachers to mat}vata students:
.® "All students in this class can be better learners.'"
e 'When you understand what was taught, and do well on
" the ﬁest,that is 'mastery’ .
; "We ;il% work together to éet mastery.'

e "If you don't get mastery on the first test, it may be
that you need additional work. You will get help

and a second chance."

® You have already “identified and planned for a small ‘ e

uﬁit;af study that you will teach. It may take from
one to three weeks to teach this small segment of
learning.. The key words are “smaii’sengﬁ} of learning."
Small segmgnts of learning are easier to check, diagnose
and remediate. |If the learning does not take place, the
problems can be checked early and saﬁractivésgcgﬁ be
given to the student immediately.
'® Refer to the instructional objectives in your plan. .
(see Table of Specifications: A Suggested Mastery Learning Plan)
e - Teach the whole group lessons for the unit as you

usually would.

® New York City Teacher Centers Consortium Smmsesmsssse
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: : Formative

Whole Group (Class)
Lessons
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t (small segment
) to the entire

e a short test to check
rning at the end of the
. Assess mastery of
ject matter,

Step 111

Give enrichment activities to
students who get “mastéfy“ on
the test.

e Some students may heip'athars'

.{peer tutors)

@ Give correctives ta 5tud3f§
who may need:

® more time
o additional instruction
e varied instruction ’

Step IV .

second test that is
1 in test jtems.

Now go ‘on to the next unit.

iE o e

R e

TR At

g



HOW DO | ADAPT INSTRUCTION FOR “FAST” AND “SLOW” LEARNERS?

After the material inm the small segment of learning is covered,

ive a short test or quiz.:

o

This is Formative Test A. This test has a meaning that is dif-

ferent from the usual test.

It represents a check on instructien up to that point. Instead of

signifying the end of instruction, it provides precise feedback

to both you and the students.
The test is based on subject matter that was covered and .identifies

not.

Again, you are the best judge of what determines 'mastery."

==

16

s New York City Teacher Centers éan_scrtium I



WHY DO | TEACH THE LESSONS TO THE ENTIRE CLASS?

Mastery Learning is based on the assumption that, given the proper

instruction and the time tor learn, all children can improve their

learning potential and, in fact, be better learners.

Rather than planning for ''good' learners er ''bad' learners, plan

for ""fast' and ‘'‘slow'' learners.

Plan to give time, as needed, to students who have not achieved
mastery of the subject matter following the initial teaching to

the entire class.

ww.asmmemmm—— New York City Teacter Centers Consortium ——c——
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HOW DQ THE CORRECTIVES HELP SLOW LEARNERS?

Start with the assumption that many students may need an additional

"push' and caﬂ;jggrﬁrbépgﬁf,iFi when needed, .they are given:

: € Additional Motivation = A Second Chance

’ Some suggested approaches:
® ""You can learn better if we work on this together."

e ''What-was the problem? (the student may not have
N studied sufficiently or understood the concest during
} the initial teaching) ‘

e ''You may need more time to study."

The student may need:

® additiaﬂai time ;

e additional instruction

e instruction different from the method used with the class

@ instruction in the student’s preferred learning modality (ies)
Involve students in a way ﬁhat is different. For example,
if you are testing recall of a term or fact and you
taught the class using direzt instruetion and class dis-
cussion approach, some students may need to become

involved in an activity that involves worksheets or film-

strips covering the same subject in a different way.

— xnonemms New Yo:k City Teacher Centers Consortium S S
= s ) . , . i . i 1 1
P BRI A . 18
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9 Suggestiaﬁg far deveﬂa ment
)
) ePlan corrective activities in advance.
3 eGear them to ‘the learning objectives in your plan. B
| =Teach the same material that was covered in the group lesson. I
i
é eChangz the instructional appreach so that material is presented
A differentiy.
e Reteacl: with a small group using a different approach from the
;] initial instruction. This is effective in all grades.
\ The correctives may be: i
B ' - ) . ;
i salternative textbooks
sworkiheats -
s flashzards
saudio-visual materials
slearning games
(individual correctives such as aiternative textbooks and work-
sheets work kest with older students.)
Listing Correct es =
Some teachers have found it helpful to list specific correctives
Qanarmat ve .Test A next to each test item so that students can
N go directly to the correctives. :
4 Time P d-Use correctives for a short bE?fgd of time. 3
i : Many teachers find that because of time constraints one or two ;
] days can be spent on correctives. If necessary, give correctives
-y - for homework in addition to é]asswsrk@
Peer Tutoring for. Stude 1ts Who WQ rk Well With Others
Plan for some students to do peer tutoring -under ycur supervision.
. L2
5!
s ssssnmmnns New York C: Teacher Centers Consortium = A

, 2! : 7_ | r$ = ‘:, | | H'-:: slfgg
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WHAT DO STUDENTS WHG ACHIEVE MASTERY DO DURING THIS TIME? §
Provide enrichment gg;iyi@iés that are:
%‘ ® an extension of the learning presented dgriﬁg the unit :
. ® related to concepts covered in éhé unit or in previous ;
learnings ) '
@ integrated with. this subject but in another curriculum area f

creative for the student

5 e motivational so that the student is encouraged to achieve
g mastery on future formative tests :

enrichment activities that Mastery Learning teachers have used :

'

® in-depth research using library books, encyclopedias and

other resource materials .

map making | _ . . X

student made games

[n]
1]
o

e creating crossword puzzles for other students t mplete

——

=
[Ty}
]

[ Ta
z
o
A
[
w
1]
ol
=
o
M
oL
a
"
o
‘m‘
=
=3
rt
L

e filmstrip making
i : e working on a class project
e illustrating

individual ized programs

e kits

e task cards with enrichment activities

2u I -

s asnmemmns New York City Teacher -Centers Consortium s », .
. - . ¥ ii} . . - . - - ] 7* / . V 1 3
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WHAT CLASSROOM MANAGEMENT STRATEGIES ARE EFFECTIVE
WHEN WORKING WORKING WITH INDIVIDUAL STUDENTS
AND SMALL GROUPS?

=

Develop routines for:

e diagnosing incorrect answers
= Students in the upper grades can participate in assessing mastery,
diagnosing incorrect test items and locating correctives.

- @ 3et up rules that are understood by all students.

Compl iment students when routines are followed successfully.
e Plan all correctives and enrichment activities in advance.

e Some teachers in the elementary grades have areas or centers
in the classroom for corrective and enrichment activities. E
Students move to these areas where worksheets, learning

games, kits and other individualized activities are set up-

for theiﬁ use. -

] These activities should be:
e self-checking
e self-directred .
,WhEﬁVWEFkiﬁggﬂifgét]y with a small group, here are some ideas that
teachers have used: |
; e seat the students (in the group close to yéu in a airc1é,
if possible), _

provide sufficient self-checking and self-directed enrichment

activities that ''free' you to work with the other group (provide

an extra or bonus activity for students who finish early).

: R TC—— ' New York City Teacher Centers égﬁs,ortium _




‘reteach in a way that is different from the initial

teaching (e.q., try visuals if they were not used

in the whole class lesson)

What classroom strategies do you find effective when working with

individual or small groups? List 3 strategies:

mmr New York City Teacher Centers Consortium ssmmasssessms n




HOW DO | DETERMINE STUDENTS' LEARNING FOLLOWING THE
- USE OF CORRECTIVES?

® Give formative test B to students who did not get mastery on the

first’ test to determine learning of the concept after using

additional activities,.

® Mark the tast using the same mastery standards as you did for the

first test.

Some teachers on all grade lavels graph the results of both tests

50. that students can trace their growth. Bar and !ine graphs give

3 visual representation of the scores on formative tests A and 8.

Sample Bar Graph

My Mastery Graph o Name __ —

1003
30%
20%
70%
60% | ' RN
- 50% ’ Tl
403
1- 303
: 20%
10%
0%

CTEST  JF-A |F-B |F-A|F-B|F-AlF-B|F-A

F-A|F-8 |F-A |F-8 |F-A | F-B

. q
[ o
]

nd F—B:re§?353ﬁt Formative Tests A and B.
mam New York City Teacher Centers Consortium s
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HOW DO | MOTIVATE STUDENTS TO STUDY FOR FORMATIVE TEST A

eProvide enrichment activities that are challenging and worthwhile.

sPermit students to take formative test B if they achieve mastery and
would like to try to ''top! their score. . >

s Some teachers give students who gét mastery on the first test '‘bonus'
points. : :

«Qthaers average ths scores from formative tests A and B.

s Thaese approaches leave room for the students who do not get ''mastery’
on the first test to get a second chance as well as offer the students
who do get mastery several options. :

There are many motivational strategies that teachers use to
encourage student efforts. These techniques are not limited to
Mastery Learning classes. Methods to motivate students, on
any grade level, include a display of class goals and achievements
such as: V ' 1

Charts - a representation of class goals _

Graphs - plot class average mastery levels attained

Banners - with class motto

Certificates - for "students who show progress and for

students who achieve mastery.
Signs - WE ARE A MASTERY LEARNING CLASS

(See sample chart:and certificate on following page)

2.4

LT

— —— m New York. City fegshe;_ﬂenyers Consortium mm
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Saﬁmplg Sign

CLASS

WE ARE A
MASTERY
'LEARNING

Sample Certificate

— S

This is to certify that'

—— . Marking Period

has achieved Mastery Learning
in his ____ _ class for the

Date

o= -t I il

J -

e New Yc:rk City Teachor Centers Consortium mmm



WHAT ABOUT STUDENTS WHO STILL DO NOT GET MASTERY AFTER
FORMATIVE TEST B?

I
i

L e Provide same individual w?rk for theéeastudéﬁts as you w@gldeith
any learning strategy. j ) . !- A
@ Try smailer segments of ]Eafﬂiﬁ;, in‘Futura;uﬁits, if most of the
’ -students do not §§t mastery. : - o . !
) e After. formative test B, go on to the next unit of inétruztiaﬁ, however, - -é
provide revieé of difficult cgﬁEEpts-Fram;éraviéﬁé uni't. ;
. . N f i
® Reward efforts F?fﬁiﬁﬁrgy%ﬂ;l;%ifiﬁg even though students did not
attain mastery of theruﬁit of study. @ényrﬁeaéhers havenchafts for
! extra effort and improvement. .
# Check the stﬁdénts‘ gtudyfhahi;%} The Hastery‘gggtni;g a@@r@gg@ ! i
é provides a ?tr?EEQTEd,éléﬁ gpijmpfgvg Study,habits for éiaw iea%n—
5 ers that many fast ]EEFHE}E already have. In addition, it provides ' )
; an oﬁpértunity for fast learners E@ éxteﬁd and gnriéh their learn-

ing experiences.

e

B W

s New Sﬁrkscity Teacher Ceﬁters Consortium E————
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; HOW CAN | ENCOURAGE PARENTAL SUPPORT OF THE PROGRAM?
Many Héstery Lsérning teachers find that;inférmiﬁg parents about this .
program encoura g 13 ﬁEEFstaﬁding and support froem home.

~ @  The following is a sample letter that can be adapted to your gbje ct and
grade level R — —
_Sample Letter to Parents )
. Dear Parepty ~~T o .. -
This term your child is going to be involved in.a prngram called
'"Mastery Learning''. It is designed to provide methods to improve
- learning. o .

i E In this approach, the teacher instructs the class as usual. At the

B end of a short period (unit of study), your child will take a short
- . gquiz or test. This will show what was, or was not, learned. When -

. needed, “there will b correctives_given for study in school and at

: home. ) . . , - =

If the pupll did not achieve mastery on the first quiz, there will be
a second’ test given after the correctives have been studied. Mastery
is defined as approximately 80%, or better, on the first test.

’ If a child did well on the first quiz and achieved mastery, EﬁrlEh-

. ment activities that extend Iearning will be provided. .

- We encourage all pupils to make every effort. to attaln mastery at the

h. and of the unlts of study. We-also-encourage ycur suppart of the - -

program. |f you have aﬁy questlans, I will be haﬁpy to dlS:uSE Mastery  ~§

Learning with you.

. ) : Sincerely,
- = = = — L 4

Parent's Signature
. — mmmms New York City Teacher Centers Consortium S
L2 e AR
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TABLE CF SPECIFICATIONS: A SUGGESTED MASTERY LEARNING PLAN

The table of specifications is a unit plan that is used by many Mastery
Learning teachers. After deciding on the small segment of learning, draw

up a table of specifications for each unit,
] The table of spécifications~is a planof unit objectives.

It is based on the:

5 @ content elements which comprise the unit

e operations that you expect your students to exhibit’

CONTENT ELEMENTS
Identify the content elements.in the unit that you will want to include
in your Table of Specification plans.

Content Elements . : N

e Terms - new vocabulary words
e Facts - additional important information about content

- concrete and/or abstract ideas

e Rules and Principles =~ the relationship among terms

‘@ Procedures and Processes - steps that students must be : ?ﬁt

.able to perform

In preparing the Table of Spechi;aﬁicﬁsgselaét the content elements that

R A T M s
. -

apply to your unit of study.

. v . B 4;%32 : : T A \53{
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5 IHTELLECTUAL DPERAT!DNS
: Determine whackgpe;%tianéjycu expect your stu dé ts EQ,ﬁEFfOFm.-
Decide whether you expect students: to:
I e know an element
) . égzgiggsié;fﬁ

@ apply it

analyze it

synthesize it

e evaluate it- S

TAXONOMY OF EDUCATIONAL OBJECTIVES

Refer to the- Major Cate ies in the Cognitive Domain of the Taxonomy of

tional Objectives. (giodm,=1§56)

; . : :KHGW1§ﬁg§ = knowledge is defined as remembering
d , : 7" previously learned-materials-—This

involves recall of terms and facts =

(1iteral skills)

Comprehension - comprehénsion is defined as th

m

ablllty to grasp thz2 meanir g of
the subject matter. This may
1ﬁva1ve translatin mataﬁiai Fr@m

& ) L VA - .~ one form ta another (e g. Fragtngns ‘

to deslmals), lﬁterpretatlon (expla|nrng

or summarizing) and predicting consequences
- _ - or effects

i N ———— New Yi:rk Csty Teacher Centers ansartnum I T,
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LA

learned material in new and concrete

=
W
.
4]

ions (e.g., using fractions in a

Analysis - analysis refers.to the ability to conduct .
an analysis of elements or relationships
(e.g., relationship between color in a
- painting and the emotion that it evokes)

- Synthesis = Synthesis refers to the ability to put -
% the parts together and form a new whole
(e.g., put together a class play) - : o
Evaluation - evaluation refers to the ability to
B make judgments regarding the value of
X material (e.g., play, novel, research
report)
s ssssmseiow New York City Teacher Centers Consortium e
- Wu 89l e .. A
o T L B e S e Y
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CONSTRUCTING THE TABLE OF SPECIFICATIONS

To construct a Table of Spegif?:atigng,detarmiﬁe what you will teach and

what your expectations are regarding student learnings.

Determine the;

& content elements

0

® operations

e educational objectives

Dr. Thomas R. Guskey has suggested the following workable unit plans or

Tables of Specifications that many Mastery Learning teacners have used.

SAMPLES OF TABLES OF SPECIFICATIONS S

ﬁ.tbethéd?ﬁgS for the Tables of Specifications vary according to the:

& unit

@ grade level

@ learning objectives

e intellectual aba%ati@né

o The headings-in the following Tables of Specifications. reflect the . _..__.}

objectives and operations that are included in the unit: . y . |

 TABLE. OF SPECIFICATIONS COUNIT i

" RULES . PROCESSES
AND | ol AND
- PRINCIPLES- | PROCEDURES |

TRANSLATION | — APPLICAT/@N

FACTS |

New York City Teacher Centers Consortium m
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® SAMPLE HEADING
: TABLE OF SPECIFICATIONS . uNIT -

ANALYSIS,
: CONCEPTS = ) ’ SYNTHESIS,
R C AND _ AND

. TERMS FACTS THEMES TRANSLAT10ONS APPLICATIONS | EVALUATION

] . Some SuggestieRs _ o .
7 - i N i - o : B A ;
: ® Adapt the Table of Spacifications to the subject matter. s

(e.g., when teaching matheﬁati;s,yéu

i the column under "evalu~t '), a
: ® Gear the test items in formative tests A and B to the

Table of Specifications so that you indicate, on.the test,
g the specific- content elements, operations and/or educational ;
o = " objectives. (see sample units)- T :
: ' ® The heading for the.Table of Specifications varies among ?

: I . Mastery Learning teachers. : ‘ e

If you plan to go beyond application, include analysis,

‘synthesis, and/or evaluation in’ the heading. .Do you
-7piaﬂ to teach ''concepts'' in this unit? If so0, include
it in the Table of Specifications. )
e If Qéﬁ are ﬁéé;hing in a subject area that is all
application (such as jndustrial arts), this would be

reflected in the "agpiicati@n“ column.

e The Table of Sﬁééifiaatians is your ‘plan. lt.éh@ujd
. reflect your teaching objectives rather than become

an apé;?;ie;ﬁé,d@?ngﬁﬁasteryrkgarqiﬂg;

Eesscessmsssmmesm New York City Teacher Centers Consortium m Sn—]
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SAMPLE MASTERY LEARNING UNITS

The Table of Specifications in the following Mastery Learning
units, serve as a plan for teaching the units. The test itams for s
Formative Tests A and B are planned in advance, and are placed on E

the Tables, to identify the objectives and operations. The correct~ -

ives and enrichment activities in.the units provide for follow-

up iastruction in small ér@uﬁsg

8 You are ready to begin to plan and prepare your Mastery Learning
materials, motivate ;aur students and begin Mastery Learning in

your classroom.

F?na]]y,=whi]e time for planning additional activities is needed,

many Mastery Learning teachers and students find that the addition-
al learning is the reward for their extra time and effort:

.

New York City "Feaéﬁe: ;Ggrrters‘.cansérﬁum e
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A MASTERY LEARNING UNIT
USE AND MEANING OF FRACTIONAL NUMBERS

Level :, Elementary
Grades 4-6

-

— New York City Teacher Centers Consortium 1
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NUMBERS

TABLE OF SPECIFICATIONS

o RULES AND PROCESSES ) g
- TERMS __FACTS | PRINGIPLES | & PROCEDURES | TRANSLATION | APPLICATION ,

. love from concretq
& to szemi-=abstract
to abstract-

numarator ‘Mumerator shows{lntroduce concretd Raname fractions| Pupils use recipes calling -
< shaded area = !what part of pbjects and divié% that are equiva-| for fractional parts of i;
- I 274 the whale is into fractional lant. ingredients. 4
2 represents represented. parts. 5Show how
- e o - | Dumerator . e . - —Jnumerater. is.-part ; Usa fractions-—i-—-
B. BB 4 represen of the whole. Show in problems.
: Fepresents i s
denominatar h,es—ﬂgnm',nagm 2L
i - y wgu!d\repr_e_—sent into
* denominatar Ry [|Denominator how many parts
] 'shows into hew phole is divided. .
- e many parts wholdg . [:
: I i : is divided. Move to diasgrams. :
i : pivide into frae-
tional parts and
\ hname numerator/
. Henominator -

pon ey by

g repeat for Incroduce abst
halves,thirds ’ form for” fracei
and feurths. parts and na

] mina ’
for. ( -

E
-
'
ol
P
-1
gy,
L.

TR e e

I
"
e

TEST ITEMS
Use and Heaning of Fractional Numbers

TABLE OF SPECIFICATIONS L - . T

-1 I

‘.
i
i
i

Dot T 8 e

. RULES AND PROCESSES
TERMS - __ TACTS | eeINcIPIES | s SROCEDURES | TRANSLATION | A

L]
)
ol

ICATION  ~ h

K T abe ' 1

T

o T v 1,

"
T -

83 ~m
L« o e

P
W
B g,

-

=rn

Wiz o

T

Yo e K

i - - = 3
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USE_AND MEANING OF FRACTIONAL NUMBERS :
° Formative Test A '
Shade in the area
for each fraction Sample 1/2
]
Fill in the following boxes /7 with one of these choices. 7
. ' (==, <,=)

] 7 /m A

d) 1/2/

e) 3/4 /___7 1/2

RN A VAT
g) 1/3 /— 7 3/h

smm—— New _York City Teacher Centers Consortium S




USE _AND MEANING OF FRACTIONAL NUMBERS B

Formative Test A (continued)

Fill in the following sentences

with the correct number:

h) In the fraction 2/3, the number ~is the numerator
and the number . _ is the denominator.

i) In the fraction 3/4, the number shows into how many

parts the whole is divided.

j) John ate 2/8 of 3 pizza. The pizza was cut into
pieces:

k) Susan cut her cake into 5 pieces. She gave out 4 pieces
of cake. The fraction  represents how many pieces .
of cake were given out.

1). Steven read 4/30 of the book. There are pages in 3
the book. )

New York City Teacher Centers Consortium summms s
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“USE_AND MEANING OF FRACTIONAL PARTS
Formative Test A (continued)

Match Equivalent Fractions

Draw a line from column A to
Lolumn B —

A B

m) 3/4 | W/

n) 6/10 : 9/12

o) 2/3 * 3/5

P 1/2 . | 20/40

Rename each fract jon l [
Put _the answer in the box —

q) 3/h4 ;g o : s)

r) 4/10 =B | )

Z

18

s New York City Teacher Centers Cansortium s
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USE _AND MEANING OF FRACTIONAL NUMBERS
Formative Test B
Shade in the area
.for _each fraction
/ — —
- - - Sample: _____ :
i J — AN
‘ p N | |

A

/7 with one of these choices.

(== 4, =) .

d) 4/6 /— 7 2/3

rz /7 3/b

(=
f) 2/ /— _7- 1,2
) 2/8 /7 3m

Sresssss s mmmm—— New York City Téai:her Canters (";:riéart_iﬁm SN -
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USE_AND MEANING OF FRACTIONAL NUMBERS
Formative Test B (caﬁtiﬁuéd)
-8 Fill in the following sentences
: with the correct number:
;: h). In the fraction 3/k, the number @ is the numerator .
=] 7 and the number __ is the denominator. =
‘ i) in the fraction 2/3, the number .  shows into how
: many parts the whole was divided.
] j) Tom éﬂmpieted 6/15 of the test questions. There were
test questions. - -
k) The jar broke into !5 pieces. We glued together 7 pieces.
" The fraction represents how much of the jar is fixed.
S 1)  Sue féﬁﬁgté §/25 of her papef. There are :pageé‘iﬁ -
3 -+ her paper. " - 3
] .
B New York City Tea;hef Canters Gansﬂrtiurn_ __ ’;;; —
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USE AND MEANING OF FRACTIONAL NUMBERS

E

Formative Test B (continued)

uivalent Fractions |
ine from Column A to

o=
5|

aw_a _

tch Et
u

o
ool ...._n

Tumn

m). 476 ' 2/3

n) 9/12 ‘ 1/2

o) 2/30 3/4

TR T/ E— ——— - 1/15

Aename each fraction
Put the answer in the box Z

— | ul
. B

- q) T/h === : - s) 92 =

\o

|ro

F) 6/30 = == t) /21 =

s New York City Taacher Canters Consortium wmmm
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USE_AND 'MEANING OF FRACTIONAL NUMBERS g -

Answer Sﬁhagt

Question ) ' Formative Test A Formative Test B y

1]

m

~h

o W
LW

koo 475 s,

T ——
v

1 P | 30 . 25

m : | 3/4" - 9/12 . 4/6 - 2/3

n o _ 6/10 - 3/5 ‘ 9/12 - 3/k
o B R VE GRS - 2/30 - 1/15

- 20/40

v
ey

- \M
Il
~d
~
L
¥
.
[%

_ I = -
r S 720 5

s 30 o 3
t, -] S 2k : o ©3
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USE AND MEANING OF FRACTIONAL NUMBERS

Correctives:

1. Small Eraﬁp’lﬁstfgztiaﬁ_

a. Review = Use concrete objects. Have pupils divide
objects into fractional parts.

b. Label each object with abstract fractional form.

c. Find the larger part. . ‘ N

;- d. Find the smaller part: i
e@. Find parts that are the same size. {

2. Peer Tutoring

; a. Fraction Wheel - Compare fractional parts of the wheel.

- 3. .Individual zed Work ' .
8. Worksheet - Review of fractional parts. B

- i S
5

cone mess— New York City Teacher Centers Consortium sSEEsS—————
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1. Create a fraction game

Instructions:

Create a fraction game that can be used by your classmates.
You may work alone.or with someone else. This game will
become/part of a math game booklet. Each game should have.
the following:

1. Directions
oo 2o—Game Sheet T

3. Answers
2. Find one of the Feéipes in the cooking area marked '"Recipe
EE}‘;;” - : ) * :

On an index card in the box in the cooking
area write another recipe, but this time
plan the recipe for 3/4 of the amount of
people using the same ingredients.

NOTE: The enrichment acfivities require the student to be
o able to translate and apply the terms, facts, rules,

- principles, procedures and processes learned in the
unit,

e — Ngw York City Teacher Centers Consortium s R



USE AND MEANING OF FRACTIONAL NUMBERS _

Summazive Test |tems

Rename each of the following in three ways: Fill in the boxes.

a) 3/h= == =

EETF;]E the largest fractional part.

d) 172 - 273 2/40

a)- 6, 12, 12

Circle the smallest fractional part.

e) 10/15  1/3 2/4 b) 12, 15, 2h.

mum New York City Teacher. Centers Consortium s
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A MASTERY LEARNING UNIT IN MATH AND SOCIAL STUDIES :
ANCIENT EGYPTIAN NUMERATION SYSTEM
This uﬁit can N ] z
be adapted to: Elementary (Middle and Upper Grades),
' - Junior High Schooi.and-
High School Levels

R aness New  York City Teacher Centers Consortium I W——
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g TABLE OF SPECIFICATIONS Ancian
- = o o Nusmmera

I
]

ROLES AND FROCESSES

_TERM _PBRINCIBLES | & PROCEDURES

Humarscion(l - 1. Muleiplas of |1, Count using {1. Use a combir
sach power tally marks, tion of more ancien
af 10 are than one a mark
noted by 2. Count more than symbol. items,

~ repetition. 100 gbjects by
(in contrasc, means of tally|2. Rename in
the Hindu= marks. Hindu-Arabic

Fish Arabic system aumerals going

Astonished o ‘usez one of 3. Use a slash from ancient Add the list using
Han 2. Each the basic mark across 9 Egyntian ancient Egyptian

symbal digits in a pravious tally to Hindu- symbols. =
if!ifu:l\fa ﬁgii zg ;-aft,h::;ﬂar marks to indi - Arabie, Now. eonvert the |ist

Arabic 7d7 : ! in cate a set with to the Hindu-Arabie
B order to name ten members.

Ancient i : a multiple of

J. No number:, ppe power of |b. When sufficient Check to see if the

Egyptian greater | 1q), Aumber of thess addition in both lists

2 : than . Therefars, sers of marks match .

y . ¢ 3,399.2099 . have besn

2 ! can ba ‘ obtained, uss

H naméd ia . Yhasl bare'! of
the ancieng .. angient

Egyptian | numeration | * Egyptians to

system, l syseam, . repiace =ach

Tally

Heal Bone

w Coil af Rope
Lotus Flower
.Bent ftick

Write tha purehasea L
price of the ten items
ina list. -

fumber system.

since : ser, :
there is .= -
- no symbol . 5. Usa ten heel | -
- for ten bones and -
3 replace with
zoil -of ropa.

millian,

! “astonished

ANCIENT EGYPTIAN NUMERATION SYSTEH

 Test |tems

' . RULES AND PROCESSES o i
YERMS | Facts | PRINCIPLES | & PROCEDURES | TRANSLATIONM | APPLICATION _

T | : ) g
N " abeda Fghi julm neparset g

. B -

MW\/\F‘«’A 7

N W r—cr New York City_Teéeﬁer Centers Consortium -
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ANCIENT EGYPTIAN NUMERATION SYSTEM

Ancient Egyptian : Name of Hindu-Arabie

__Symbol Egyg:jag,Sy¢§935 . Symbol -
l o tally . ]
/fﬁ\ heel hone . 10
. § coil of rope ; 100
;fff ' . Tgtﬁs flower ! | 1,000
| // E bent stick ' 10,000
Q% F?sﬁ _ | . 100,000

astonished man = 1,000,000

S T Né?ﬁf York City Teacher Centers Consortium s
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ANCIENT EGYPTIAN NUMERATION SYSTEM

Formative Test A

Circle the Correct Answer

Circle the Answer that
Ancient Egyptian Symbol ngressﬁgsighgrEgvg;jgg;ngbgi

a) A 5 - 10 100 1,000

b) ]/ 1,000 - 10,000 soo0 510

c) > : 1,000 25 100,000 100
i ? 1 100 10 1,000 2

| o l » 10 1 100 10,000

Lircle the Correct Answer ,

9 NN ﬂ AN = 2w St st _

g) @%’ e® | = | o | 50 Lt-Dri 5

h) % g §/\ﬂ l I Ca 230 322 200 700

) rrrﬂ Es 20,0t 39,611‘ | 3 | - 30,010 |

ey
Q
it

- AR m—— New York City Teacher Centers Consortium
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ANCIERNT EEYPTIAN ‘QUHEQAI IGN SYSTEH

Formative Test A (continued)

Fill in the Following Boxes / /

With One of These Choices: ( :;? > ii; Py =)

i) N /‘) ”/ 7 23

W 8S = ShAnnnnil
’”! 220 : 7 %ggﬂ I
S S~ rr’r‘r/‘mf) I

Add the nglaw:ng Ancient Egyptian Symbols .
Change the Answer to _the Hrndu-Arab:c Numéral
Put the Answer in_ the Box. -

]

o /*\/‘flﬂéilul - 7
0 o>+ /) = T
BCRVANE AN/ . 7
Srreg - o
s 1]+ /"7/7/'_)1 - 7
* NN+ e

st SE— New Yark G;ty Teacher Centers Consortium Enesa———
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ANCIENT EGYPTIAN NUMERATION SYSTEM _
Formative Teé;fs

Circle the Correct Answer

Cirele the Answer that
Ancient Egyptian Symbol Represents the Mumber

a) [ ’ ' 10 ] 5 100

5) 1 10 . 100 1,000

d) 100 10,000 1o 1

N

e)

e . 100,000 100 10 - 1,000
ff%% . I T 100 1,000,000

Circle the Correct Answer

IEEVeVaVaNITAN s B W 300
{2 ZN
NN’

i) té%f /fF]

100,010 ‘1,000 1,010 110

50 . 41 1o~ 500

100,010 110 1,000,010 1,010

s New York City Teacher Centers Consortium ms P ———
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ANCIENT EGYPTIAN NUHERATIDN SYSTEH

Fﬁrma;|ve:T25t,§ (continued)

Ejllijqithg:égilawing Boxes /—;:f

With One of These tholees: (> & .)
-

l)»!ﬁ} /‘)!! E 22
voQey I~ 200
n)_ﬂi[’[‘"/ S g a8

‘ Add the FQIIEWIna Ancient Egyptian Symbols.
_ Change the Answer to the Hxﬁdu-Arabla Numgraig
- : Put the Answer in thg Bax :

| o Nl AN . T~ o
SHEN S R4 | IR | I~ o
o E AN - =
KN - I~
o NN Al
> %‘ + /7 | % =

"]
~,
N

:]

B 52 e
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ANCIENT EGYPTIAN NUMERATION SYSTEM
Formative Test Answer Key
Formative Test A Formative Test B
10 . ) ]
10,000 10
100,000 100,000
100 . 100
1 1,000,000
5 33
401 1,010
. 322 41
30,010 1,000,010
= = .
< e =
7 , >
< >
25 33 ]
100,010 10,011
o a5 gy
21,000 209,000 j
34 42
120 2,000,010

New York City Teacher Centers Consortium mnm



ANCIENT EGYPTIAN NUMERATION SYSTEM

Correctives: _ : . :

1. Small Group Instruction’

a. Review - Ancient Egyptian symbols on chart with
students in a small group.

2. individualized Work
3. Worksheet - Match ancient Egyp:ian Sfmbéiéwi%h
Hindu=Arabic numeral..
b. Chart - Ancient Egyptian symbols. Fill in missing

Hindu-Arabic numerals. .

3. Peer Tutorin

[T ]

''a. Add ancient Egyptiaﬁ symbols. ‘Convert to Hincdu-Arabic
numerals. ’ i '
L, Homework
a.  Fill in worksheet with Hindu-Arabic numerals. Draw '

matching ancient Egyptian symbol. ‘ .

" NOTE: Correctives include activities using several learning modalities

that vary from initial instruction:
Students are involved in:
® Small group interaction
e Writing )
e Individualized instruction (peer tutoring)

e Drawing (ancient Egyptian symbols)

mm New York Git'g Teacher Centers Gansgrtfum A
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ANCIENT EGYPTIAN MUMERATION SYSTEM

ngi;hmEﬁgiéitivi;ias - Elementary and Juniior High School:

1. *Using: the facts that you have learned, choose one of the following tasks:
a. Experiment with subtraction using the ancient Egyptian symbals. .

b. Make up your own numeration system. Make ' up an answer
Eeyi Choose "a partner in your group to figure out

¥ your system. 7 ) : ,

2. a. Fill in the cross number puzzie in ancient Egyptian .

) b. Make up a cross number puzzle in ancient Egyptian. ) - 7

Prepare a separate answer puzzle sheet. Choose a - -

. partner in your group to compiete the puzzle. ;
A Enrichment Activities - Junior High Schodl and High School : -
. # : : , 3 y

R la. Compare the aﬁéiént:égyptiaﬁ’numEEF §§étgm€ta the HiﬁdUiAfaé?é
systémi\ In your-comparisens, égaiuatg thé&aﬁzient Egyptian number ) §
system in terms of the time needed téféam;utg using addition and %
subtraction. i 7 - ) : ;
"2b. . Trace the development of the H?ﬁduiArab?é number system. s . N
A there any_evidence to indTcate a connection with ‘the ancient PSR

:EQYQt?én system?
o B

w.
(Rpara- 2oy

\.

i
L]
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Deseribe the exchange of goods that took place and the way that trans-

s
actions were counted.

e The enrichment activities are:

e challenging
L]

self-directed

- : : s self-checking

free the teacher to work with the group that needs

"
-
F
m
o
[y

ot
<
(g
i
711
=~

@ The activities involve intellectual operations that require the

e The activities involve the following content elements and educational -
objectives that were included in the unit Table of Specifications:

Term

o U

Facts

Rules and Principlies

Procedures and Procassses

Translation

Application

) New York City Teacher  Centers Consortium

o
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ANCIENT EGYPTIAN NUMERATION SYSTEM

i Summative Test ltems ' \

Cir cle the Cor rect Answer
DR Y | ]
o  ATA NI . 2,000,030 250 1,125 2,000,025 J

2) P> s> 0> + [T 33 330,000, 3@:3@;" 30,000

Answer Key .

a) 2,000,025 o .

=1

i

New Yark't:ity Teacher Eérrtess Cgﬁsergum— -

=

[ =




REFERENCES
Block, J.H. (ed.): Mastery Learning: Theory and Practice,
New York: "Holt, Rinehart and Winston, Inc., 19/71.
Block, J.H. (ed.): Schools, Society, and Mastery Léarnlng,
New York: Holt, Rinehart and Winston, Inc., 197 . ,
Block, J.H. and Andersen, L.W. M staery Leérniﬂg in Classroomr i
Instruction, New York: Macmx]] *ublishing Co., Inc., 1975. :
] Bloom, B.S., Hastings, J.T., and Madaus, G.F.: Handbook on 3
i Formative and Summative Evaluation of Sggdgp; Learning,
New York: ¥ McGraw Hill, 137 T
Bloom, B.S., et.al. (eds.): Taxonomy af Eéggg;xgnal Objectives, f
Handbook 1: Cognitive Domain, New York: David McKay ﬁ Ine., -
19586. ) S ' .
' Carroll, J.B. ""A Model of School Learning,' Teachers College
Record, 54 (1353) 723-33. - .
Guskey, T.R.: Mastery Learning: App]f!ﬁg the Theory. Theory . ;i
Into Practice, Vol 19, Ne. T, 1980.. .
- Guskey, T.R.: Individualizinn-withiﬁ The Gréup-Centgréd Classroom:
The Mastery Learning Model. Teacher Education and Special
: Education, Spring, 1980. N

N RN W New York City Teacher Center‘s Cansﬂrtlum _

38

: T . . : - 2o . L - il'é




