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FOREWORD

As part of the Department’s competency-basad thrust, the analysis of test

results is being conducted and reported. Performance data frem tests and.
other sources are critical in the educational process and should be used to
assist students, improve instruction, and upgrade programs. The efforts to
daté,By:tggghggs;;principals;ahd,SbééiéliSts,éiéwmakjng significant impact

on the achievement of students as indicated by the test results.

Although recent test results indicate overall improvement statewide, it is

hoped that each level within the Department will continue_to_conduct review
and analysis of formal data to determine student needs and related interven-

tion activities. The momentum for positive change has begun and should be
maintained, if not accelerated, as we work together to provide a solid
foundation for all subsequent learning.

;Wﬁ i : k A
Francis M. Hatanaka, Superintendent
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OVERVIEW
f’u rpose

The purposes of this report are:

1. To provide information on the effectiveness of the mathematics program
in the high school, including identification of deficiency areas which
require attention and- the implications and recommendations for improving
instruction_ towards_the goals and objectives of the Foundation Program
and Mathematics Education.

2. To provide a model for subsequent district and school analyses.
It s expected that state, district and school level imbrovement efforts will
be directed at the identified deficiency areas.

Background of the Test Administration

The Stanford Achievement Test (SAT) has been administered since the -
mid-1970's -to students of grades 2, 4,-6, 8, and 10 as-a means of assessing
and analyzing-student performance in-planning pregram improvement. For the
purpose of this report, the data analysis and recommendations for improvement
will-be restricted to.grade 10. The SAT Test of Academic Skills (TASK)

Level I was administered to 10,910 grade 10 students in the Fall of 1985.

Approach for Progran Analysis

The_following framework guided the program planner for mathematics in the

analysis process. With minor modifications or changes in focus, the

framework may be used by schools or teachers in the assessment of test
results for use in instructional planning and delivery.

1. How well does the test measure the program efforts? (Curriculum
Validity)
a. How well-does the subtest content (items) reflect the major program
emphases?

b. Are there test items that measure what is not taught until later in

the school experience?

c. Are there major emphases for grade 10 that are not measured by this
test?

2. How are the students performing? (Student Achisvement)

a. How well are the students doing statewide?

b. Are there variations among subtest areas?
c. Are variations what wouid have been expected? If so, why?
d. Are variations consistent across all seven districts?

3
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D.

Each subtest was éﬁaiyiédVéGCGrding,to,ia§k description, student performance,

jmplications for program/instruction, and recommendations for improvement.

General Sunmary of Performance

The statewide sunmary of group stanine results indicates that tenth grade
students in Hawaii performed slightly better than the national. nomm

population with 79% scoring in the_ average and above average ranges. This s
2% higher than the nationral norm (77%).

—BeTow — | Above

S Averzge % ;ﬁiéféié,% Averggg_i;

National 23 54 93

Hawaii 10th Graders 21 57 22

-4-



GRADE 10 ADMINISTRATION

A. Overall inaiyéié

The-Stanford Achievement Test (SAT) Test of Academic Skills (TASK) Level I

includes one mathematics subtest.

1. The curriculum validity of the test-is determined by comparing the test

items with the Grade 10 Foundation Program Performance Expectations. and
learner objectives of the Mathematics Program. Although students are in

the tenth grade, the test is administered early in the Fall and measures
achievement up to the end of the ninth grade. Analysis of the SAT

indicates that the test is moderately effective in assessing the

attainment of some of the goals, objectives, and student performance
expectations of the State Mathematics Program. There are ten performance

expectations of Foundation Program Objective I: Develop basic skills for
learning-and effective communication with others. The test does not
measure five performance expectations relating to geometry and
statistics:.  In addition. one performance expectation is measured by one

item and three performance expectations are only partially measured.

The_problem=solving process is a major goal of the mathematics program as

well -as of the Foundation Program (Foundation Program Objective II1:
Develop _decision-making and problem-solving skills). There are seven

performance expectations of which the SAT addresses none.

Approximately 44% of the SAT items measure expectations which may require

performence at a level below Grade 9.

2. Student Performance

The results displayed in Figure 1 on the next page_indicate that although

tenth grade students in Hawaii did not score as well as the national norm

population on mean number right and corresponding scaled scores, the
stanine distribution indicates slightly better performance by Hawaii's

students. A comparison of the 1984 and 1985 results reveals the
folloving:

a. There is no change in the number right and in scaled scores. The

scaled scores_are based upon the raw scores. Scaled scores enable

ce interpreter to compare from grade to grade, battery to battery,
and form to form, the scores within a single test area. Scaled

scores are nct comparable from one test area to another:

b. There is a decrease in the percent of students scoring in the below
average range, corresponding. increase in the above average range and
no change in the average range. The percent of students scoring in
the average and above average ranges (79%) is slightly higher than

the percent of students in the nation (77%) scoring in the same
ranges.

10




Mean Scores Stanlne Dlstr1but10n

Nober | ScaTed Below ‘ﬁverage Fbove
——Right - | ——Scores - | 123 | -456 | 789
[ rm 84 "85 [ Norm '84 '85 | Norm '84 '85|Norm ‘84 '85]Norm '84 "85 __

éﬁAoERs 37 34 3& 196 194 194| 23 22 21|54 57 57|23 21 22

Fiéuré 1

3. Impjlcatlons

51t50ggh the tenth grade performance is almost comparable to that of the

norm_population, there is a need to work towards improvement in all
areas.

4. Recommendations

Ana1y51s shou]d be made of the subtest to Jdentlfy those 1tems students

did not perform well on._ _Comparisons_should be made of these items with

the performance expectations and mathematics program objectives, reasons

for student performance should be determined, and improvement strategies
should be implemented where appropriate. - Although the problem-solving
process is not tested fully, a priority should be placed on the
instructional delivery of the problem-soelving process and development of
higher level thinking skills to improve overall mathematics performance.

B. Subtest Analysis
The toiiowing is an. anaiysis of the mathematics subtest relative to the task
requirement, student performance in Hawaii as compared to national
performance, implications, and recommendations. -The student performance
comparison is made with respect to the mean p-values in_each of the: :

item-grouping areas. The subtest is divided into nine groups in which_the

The p-valne, which gives the percent of

test items are closely related.

students answering the proulem correctly is-used to determine what- students

may need help with. A comparison of local p-values with those of the =
national norm is used in discussing-the implications which are drawn from the
relat1onsh1p of performance exrectations with the SAT obaectlves.

Further studgww1th1n each of the item-group areas-is made for- those areas-in_
which the local p-value is lower than the national p-value: Each item with a

lower p-value is listed, but only those items considered sxgn1f1cant1y lower*

are discussed in the section on implications. Thus, the sections on :
jmplications and recommendations will deal pr1mar11y with identifying areas
for program improvement.

*Items with local p-values at least 4 percentage po1nts lower than the

national norm are considered significantly low.
-8-
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1. Description of Task

The_subtest_consists of 48.items which require the student to read each

item and select an answer from five options. Item groupings are in nine
areas: 1) numbers, symbols, and sets; 2) number properties and

operations - common and decimal fractions; 4) number properties and
operations - integers and exponents; 5) mathematical sentences;

6) geometry and measurement; 7) ratio and percent; 8) graphs,
probability, and statistics; and 9) mathematical reasoning.

2. Student Performance

Figure 2 below_compares the local and national mean p-values in each
item-grouping area. The results show that students in_ the State of

Hawaii scored slightly lower in the areas of numbers, symbols, and sets;

geometry and measurement; -graphs;-probability and statistics; and -
mathematical -reasoning. A comparison between the 1984 and 1985 results
indicates slight decreases in two and a slight increase in one of the
item-grouping areas as shown below.

[ TOCAL 2| Watjonal % Difference
19841985

ITEM GROUPING AREA | 1984 1085
Numbers, symbols, and sets | 74 74 75 -1 -1

Number properties and | 79 79 79 -0- -0=
operations - whole numbers

Number properties and 69 69 69 -0- -0-

operations - common and
decimal fractions
Number properties and 73 72 72 1 =p-

operations - integers
and exponents

Mathematical sentences % 7 72 2 42

Geometry and measurement 64 63 64 0- -1
Ratio and percent 63 63 60 43 +3
Graphs, probability, and 67 68 69 2 -1

statistics
Mathematical reasoning 73 73 74 S

Figure 2

:;; 12




Item analys1s 1nd1cates that the test obJect1ves where students scored

lower were as follows:
a. Numbers, Symbols, and Sets

1) Ident1f1es de‘1n1t1on of a pr1me number (1tem 22)

25 Identifies a relat1onsh1p between two sets (1tem 29*)

ﬂmmammﬁmmmmnn%mmmmﬁmﬁ
b; Number Propert1es and 0perat1ons - Whole Numbers

1) Recogn1zes one as the mult1pl1eat1ve 1dent1ty (1tem 24*)

2) Solves for var1able 1n an equat1on (1tem 37*)*

3) Appl1es assoc1at1ve property of mult1pl1cat1on (ltem 45).
c. Number Propert1es and Bperat1ons - Common and Decimal Fract1ons

1) Adds two common fractions having l1ke denom1nators with renaming

(reduct1on) (item 10).
é) Ident1fies relat1ve value of an 1mproper fract1on (1tem 15*)

3) Identifies relat1ve value of a common fract1on (item 23*)

il Solves. a one-step word problem by add1ng with mixed numbers and

convert1ng inches to feet (item 35%).

5) Finds least common denominator of three common fractions
(item 44).

d. Number Propert1es and 0perat1ons - Integers and Exponents

i) F1nds a roduct when one factor is g1ven in exponent1al form
(item 3l§

2) Determlnes distance between two po1nts on a number l1ne
(item 42).

e. éeometry and Measurement

1) Indicates meaning of a metric prefix (item 46).
f. Ratio and Percent

i) Solves a rate problem (1tem 16)

2) Finds a_ total when a part and its percent of total are g1ven

(item 41).

_ *Items with local. p-values at least 4 percentage points lower than the
national norm are considered s1gn1f1cantly low.

=10-
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g. Graphs; Probability; and Statistics

1) Solves a word probiem by %déntifyihg percents on a circle graph
(item 19).

2) Solves a word problem by determining an amount represented by a

percent given on a circle graph (item 20*),

h. Mathematical ﬁéa§0n1ng
1) States solution of a word problem as a mathematical expression
(item 40).

2) Solves a word problem by deduction (item 43%).

Specific_items in each of the above areas where students scored.
significantly lower were items 15, 20, 23, 24, 29, 35, 37, and 43, -The

p-values for all of these items were also significantly lower in 1984.
c' iﬁsj;;:;;::;

Tenth grade students in Hawali did not do as well as the norm group on

specific items that require:

1. identifying the relative value of an improper fraction,
2. solving a word problem by determining an amount represented by a percent
given on a circle graph;

identifying the relative value of a common fraction,

3
4. recognizing one as the multiplicative identity,
5. identifying a relationship between two sets,

6. solving-a one-step word problem by adding with mixed numbers and

converting inches to feet,

7. solving for a variable in an equation, and

8. solving a word problem by dediction.

Recognizing one as the multiplicative identity and solving a one-step word

problem by adding with mixed numbers and converting inches to feet are

objectives that will have been met by the end of the tenth grade.

Identifying a relationship between two sets does not match any mathematics

learner objective or performance expectation of.the Foundation Program.
Solving for a variable in an equation is addressed in all Level A courses and
solving a word probiem by deduction 1is an objective of the Core Geometry
course. However, the first three objectives are related to performance
expectations or mathematics learner objectives that students should have met

by the-end of the eighth-grade. Consequently, there is a need to improve
student performance in all areas.

—#Items with Tocal p-values at least 4 ?eréentagé points lower than the
OwW.

national nomm are considered significantly |

14




Recomnendat ions

Continue_to pursue the performance expectations with more emphasis placed on
related learner objectives. that address concepts where p-values were

significantly lower than-the national norm. Attention should be given to

developing the concept of a_fraction and computing with_ fractions which are
problem areas of the sixth and-eighth grades. Program improvement should.
also include a variety of problem-solving experiences and approaches which
require students to apply the higher-level thinking, decision-making, and -
evaluative skills that are necessary for students to function as responsible

citizens in society. The essential competencies and graduation requirements
should also-be a major consideration in program planning to ensure that
students will have acquired all the necessary learnings by the time they
graduate.
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Grade 10 SAT Item Matches

SAT Objective

Adds a broken column of three
numbers.

Subtracts a three=digit number from
a four=digit number, with renaming.

Renames a standard numeral in

expanded notation.

Identifies a number, given its
prime factors.

Divides by a one-digit number, with

an internal remainder.

Multiplies common fractions.

Identifies the decimal equivalent of

a common fraction.
Reduces a fraction to lowest teris.

Identifies a standard numeral from
its word form:

Adds two common fractions having
1ike denominators, with renaming
(reduction).

_ Learner Objective (Lo)
Performance Expectation (PE)

Adds and subtracts whole numbers;
multiplies any whole number by a
2-digit number; and divides any

whole number by a 1-digit number.

Adds and subtracts whole numbers;
multiplies any whole number by a

2-digit number; and divides any
whole number by a 1-digit number.
Hrites numerals in expanded and

exponential notation.

Investigates how to determine prime
and composite numbers in a variety
of ways.

Investigates a variety of ways to
determine least common multiples
and common factors.

Adds and subtracts whole numbers;

multiplies_any whole number by a
2-digit number; and divides any

whole number by a 1-digit number.

Multiplies and divides mixed and

common fractions.

Adds; subtracts; multiplies and

divides fractions and integers.

Expresses fractions as decimals
to hundredths.

Finds equivalent fractions in a
variety of ways.

Reads, writes (using words and

symbols) and verbalizes mathematical

ideas_ in order to.communicate guanti-

tative information.

Adds and subtracts 1ike-denominator

fractions and commonly-used decimals.

Adds, subtracts; miltiplies and
divides fractions and integers.

5 gy

Grade

6 PE

6 PE

7-8 L0

7-8 LO
7-8 L0

6 PE



Item Item # 7

1

12

13
14
15
16

17

18

19

SAT 0b3ect1ye

Names a geometric figure from a
description.

hav1ng unlike denom1nators, no
reduction.

Identifies the place value repre-
sented by a digit.

Adds with negative integers.
Identifies the relative value of an
'iillpf‘ﬁpef' fraction.

Solves a rate problem.

Solves a rate problem.

Solves a word problem by computing a
percent represented on a circle
graph.

§olves,a word proBlem Byfidentl?ylﬁg
percents on a circle graph.

16

,Learner HbJect1ve (LO) or -
EerformanceeExpectationAKPE)

Uses correct terminology in descr1b-
ing the properties of geometric
f'gures

Adds and suhtracts commonly used
fractions (mixed and common) with

unlike denominators.

Adds, subtracts, multiplies and
d1v1des fract1ons and 1ntegers

Reads, wrltes and orally ‘names -

numerals to. lOO 000 and identifies

the place vaiue of each digit.
Adds , subtracts, multiplies and
divides fractions and integers.

Compares mixed numbers.

Solves simple ratio, proportion; and
percent problems

Solves rat1o proport1on and percent

problems.

Solves simple ratio, proportion, and
percent problems.

problems

Solves simple ratio, proportion and
percent problems.

Solves. rat1o
problems.

Extends ability to read, ,;ﬁtéfhfét;
and make graphs and tables.

Solves SImple rat1o proport1on and

percent problems:
Solyes ratio, proportion and percent
problemf

Extends. ablllty to read, 1nterpret

and make graphs and tables.

Reads and interprets graphs, tables,
and commonly-used schedules,

18

Grade
6 PE
8 PE
10 PE
6 PE

8 PE
10 PE

410



20

21
22
23

24

27
28

29

30

3

;,": - ;;;;ﬁé

- Lééhnér 6bééct1Vé:(Lb),bf;
Performance Expectation (PE)

Solves a word problem by determining Solves simple ratio, proportion and

an amount represented by a percent
given on a circle graph.

Finds the average of three numbers.

Identifies the definition of a
prime number.

Identifies the relative value of

Recognizes one as the multiplica-
tive identity.

Indicates_the exponential notation

for a number repeated as a factor.

Solves a three-step; money word
problem.

Finds the average of five numbers.

Solves for the variable in an

equation.
Identifies a relationship between
two sets.

Locates the decimal point in the.

product of two decimals, no multi-

plication.

Finds a product when one factor is
given in exponential form.

percent problems.

Solves ratio, proportion and percent
problems.

Extends_ability to read, interpret,
and make graphs and tables.

Reads, and interprets graphs, tables,

and commonly-used schedules.
Finds averages.

Investigates characteristics of
prime and composite numbers and
classifies numbers less than 50 as
prime or composite;

Orders fractions from least to

greatest using "¢" and "»".

Uses algebraic techniques to solve
problems.

Writes numerals in expanded or expo-
nential notation.

Uses operations of addition and
subtraction involving money
expressions.

Computes measurements using the four

basic operations.

Finds averages.

Uses_algebraic techniques to solve
problems;

Né ﬁéiéﬁ;

Adds, subtracts, multiplies and

divides decimals.

Performs the four basic operations
with simple rational expressions.

ST

19

6 PE
8 PE
10 PE
7-8 L0

6 PE

!

L0
LO

o

(3,43
~—
D

Core
Algebra



s #

32

34

39

40

a1

42

SAT 0b3ect1ve

expression with tWo unknowns given
the value of each.

Solves a one= sfep, money word prob-
lem by subtracting.

a two- d1g1t number, no renam1ng.

Solves a.one=step word problem by
adding with mixed numbers and
converting inches to feet:

Solves a- one- step, money word )
Problem by computing a percent of

discount.

equat1on.

Finds a percent of a number.

Determlnes the m1551ng data needed
to solve a word problem.

problem as a mathemat1cal

expression.

Flnds a total when a part and 1ts
percent of the total are given.

Determine-
points on

the distance between two
- number line.

-18-

Learner. BbJeetlye (EB) -or:

PerformancegExpectatloneiEE)

Evaluates algebralc expre551ons,
including the order of operations.

Uses operat1ons of add1+1on and

subtraction involving money expres-
sions.

Eomputes measurements uS1ng the four

basic operations.

Adds and subtracts yholgfngmbers,
multiplies any whole -number by a
2-digit number; and divides any

whole number by a l:digit number.

Adds, suBtracts, mult1p11es and

divides fractions and integers.

Computes measurements using the four
basic operatlons.

Solves. s1mple rat1o proport1on and
percent problems.

Solves ratlo proportion, and percent

problem.

unknown.
Solves simple ratio, proportion and
percent problems.

Solves rat1o, proport1on, and

percent problems.

Gathers relevant irformation to solve
the problem.

Uses algebra1c techn1ques to solve
problems.

Solves simple ratio, proportion and
péfféﬁf ﬁfﬁB]éﬁS;

problems.

Adds, subtracts, mult1pl1es and

divides integers.

20

Grade

Algebra
1A

4 L0



Item #

43

44

SAT Objective

Solves a word problem by deduction.

Finds the least common. denominator

fractions.

of three common

Applies the associative property
of multiplication.

Indicates the meaning of a metric
prefix.

Chooses the correct interpretation
of a Venn diagram:

Identifies a mathematical equation
that represents a verbally stated
relationship.

Performance Expectation (PE)

Is. aware of how statements in mathe-
matics can.be organized into a -
deductive system, that is; a system

theorems,; and relationships.

Finds equivalent fractions in a

variety of ways.

Uses algebraic techniques to solve
problems.

Computes measurements using the four
basic operations.

No match.

Uses algebraic techniques to solve
problems.

Grade

Core
Geometry



SAT TASK-
Mathematics

-~J.

WO. o0

13
15

21
22

27
29

Appendix B
Items Not Matched to Grade 10 PEs

SAT Objective

Adds a broken column of three numbers.

Subtracts a threc-digit numter from a
four=digit number, with renaming.

Renames a standard numeral in expanded
notation.

Identifies a number; given its prime
factors.

Divided by a one-digit number, with an
internal remainder.

Identifies the decimal equivalent of a
common fraction.

Reduces a fraction to lowest terms.
Identifies a standard numeral from its
word form.

Identifies the place value represented
by a digit.

Identifies the relative value of an

improper frection.
Finds the average of three numbers.

Identifies the definition of a prime

number:

i&éniifiés iﬁé relative vaiué of a

Indicates the exponential notation for

a number repeated as a factor.

Solves a three-step, money word
problem:

Finds the average of five numbers.
Identifies a relationship between two
sets.

Grade PE/LO

6 PE
6 PE

LO
PE
PE

LO

.. OO



43

Iﬁmj

SAT bﬁjeciivé

Solves a word problem by deduction.

Finds the least common denominator

Applis the associative property
of multiplication.

Indicates the meaning of a metric

prefix.

Chooses the correct interpretation
of a Venn diagram.

Identifies a mathematical equation

that represents a verbally stated
relationship.

WY e

_ Learner Objective (L0) or.
Performance Expectation (PE)

1s aware of how staten. nts in mathe-
matics can be organized into a =
deductive system, that is, a system

consisting of undefined terms, axioms,
theorems, and relationships.

Finds equivalent fractions in a
variety of ways.

Uses algebraic techniques to solve
problems.

Computes measurements using the four
basic operations.
No match.

Uses algebraic techniques to solve
problems.

1993

Grade

Core -
Geometry



SAT TASK
Mathematics

~

i 00,

13
15
21
22

23
25
26

27
29

Appen&ix B
Items Not Matched to Grade 10 PEs

SAT o ;;:;ﬁé

Adds a broken column of three numbers.
éﬁb;réétéféﬂtﬁiéé;digit number from a
four-digit number, with renaming:
Renames a standard numeral in expanded
notation.

iééﬁfifféé a number, given its prime
factors:

Divided by a one-digit number; with an
internal remainder.
iﬂgﬁgjfi§$:£h§:ééeiﬁéi equivalent of a
common fraction:

Reduces a fraction to lowest terms:
Identifies a standard numeral from iis
word form.

Identifies the place value represented
by a digit.

Identifies the relative value of an
improper fraction.

Finds the average of three numbers:
idéniifiés the definition of a BFiﬁé
number.

Identifies the relative value of a

common fraction.

Indicates the exponential notation for
a number réhéétéd as a factor.

Solves a three-step, money word
problem.

Finds the average of five numbers.
Identifies a relationship between two

sets.

-20- -

24

Grade PE/LO

6 PE
6 PE
7-8 LO

7-8 LO



Item #
31

32

33

SAT Objective

Finds a product when one factor is
given in exponential form.

Determines the value of a linear
expression with two unknowns, given
the value of each.

Solves a one-step, money word problem
by subtracting.

Multiplies a_three-digit number by a
two-digit number, no renaming.

Solves for the variable in an equation.
Determines the missing data needed to
solve a word problem:

Solves a word problem by deduction:
Finds the least common denominator of
three common fractions.

Indicates the meaning of a metric prefix.

Chooses the correct interpretation of a
Venn diagram.

Grade PE/LO

Core
Algebra LO

Algebra
1A L0

4 L0
6 PE

Level A LO

FPO 111
6 PE

toée o
Geometry LO

4 Lo

[0 e 2o, T
0
mim



Appendix C
Grade 10 PEs Not Addressed

Performance Expectations Comments

FP0 1: Develop Basic Skills for Learning and

Effective Communication With Others
Adds, subtracts, multiplies and divides decimals. Partial by one item.

Adds; subtracts; miltiplies and divides fractions and Partial.
integers.
Computes measurements of common plane and solid geometric No match.
figures.:

Describes and explains uses and misuses of basic statisti- No match.

cal measurements.
Calculates and interprets statistical measurements from a No match.
set of data.

Uses correct terminology in describing the properties of Match by one item.
geometric figures.

Explains relationships of the parts of a geometric figure No match.

and among geometric figures.

Makes; reads; and interprets graphs, tables, and commonly- Partial by two items.
used schedules.

FPO I11: Develop Decision-Making and Problem-Solving Skills

ldentifies, clarifies; and states a problem and develops . No match.

criteria for examining alternatives in solving the problem.

Gathers information from various sources and analyzes and-  No match.
organizes the information to facilitate the formulation of
alternatives.

Formulates hypotheses about a problem based on available No match:
information.

Applies the criteria established to select an alternative: No match.

Evaluates the alternative selected for its effectiveness: No match:

Pravs conclusions or generalizations based on the altersa-  No match.
tives or hypotheses and related information.

Validates and reports the conclusions and modifications; No match.
if any.

2 g




