The Georgia Performance Standards for K-12
Mathematics

Kathy Cox
State Superintendent of Schools

Assessing for Mathematics Success
Mathematics I: Algebra/Geometry/Statistics

Group Norms and

Housekeeping
Group Norms: Housekeeping:
> Ask questions » Parking Lot
» Work toward solutions » Phone calls
» Honor confidentiality » Restrooms
» Meet commitments or » Breaks

let others know if you » Lunch ’ Yl
are struggling -
%)

We must not separate
curriculum changes
from instructional changes
from changes in assessment.

They can only occur
concurrently!!!

Strengthening Student Achievement snd Motivation in Your Math Classes, David R. Johnson, BER. p.10
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Overview of the Day

+BIG ideas in Math |
+The EOCT

+Instruction that puts it all ~ -
together

The Essential Questions

How are we really using assessment?
What are the overarching topics in
Mathematics |?

How do the tasks in the frameworks
address these ideas?

How is the EOCT constructed and
scored?

What does
assessment & &
mean in
OUR
classrooms?
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Let's take a look at NCTM former
President Skip Fennell's view in his
message:

Go Ahead,
Teach the Test!

NCTM News Bulletin (December 2006).

Mathematics I: Algebra /Geometry/Statistics
Performance Standards

e Content and process stapdards
E Tasks AL

& Student work
B Commentary
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Mathematics I: Algebra/Geometry/Statistics

& Family of Functions
» Characteristics of these functions
» F(x) = x7 (n=1,2,3), VX, |x|, and 1/x
» Sequences as functions

» Sequences as functions

Consider the arithmetic sequence below:

57,9 11, ...

Q In 8" grade, students address the
recursive formula for the sequence:

an=an1+ 2

»Sequences as functions

517,911, ...

Qln Mathematics |, students are introduced
to the closed (explicit) formula:

f(n)=2n + 3
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Mathematics I: Algebra/Geometry/Statistics

B Algebra of Quadratics
> Factoring of 2nd degree polynomials & cubes
» Quadratic equations
» Equations involving r
» Simple rational equiti

Mathematics I: Algebra/Geometry/Statistics

B Coordinate Geometry
» Distance between a point and a line
» Midpoint

fo

Mathematics I: Algebra/Geometry/Statistics;

' Triangles

: > Inductive, deductive reasoning
> Converse, inverse, contrapositive
> Sum of interior, exterior angles
» Triangle inequalities :
> SSS, SAS, ASA, AAS, HL b
» Incenter, orthocenter, circumcenter, centroid







Mathematics I: Algebra/Geometry/Statistics

E Statistics
» Simple permutations & combinations
» Mutually exclusive, dependent, conditional
» Expected values
> Summary statistics
> Random sample
» Mean absolute deviation

»Mean absolute deviation

Example:
Given the data points 4, 6, 8, 7, 2, 9, find
the mean absolute deviation.
Solution:
Step 1. Find the mean of the data points.
O Mean=6

Step 2. Find the distance from each data
point to the mean.

»Mean absolute deviation
Example:
Given the data points 4, 6, 8, 7, 2, 9, find
the mean absolute deviation.
Solution (continued):
QMean=6
QDistance from each point to the mean:
2+0+2+1+4+3
Step 3. Find the mean of the distances from
the mean.
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»Mean absolute deviation
Example:
Given the data points 4, 6, 8, 7, 2, 9, find
the mean absolute deviation.
Solution (continued):
QMean=6
QU Distance from each point to the mean:
2+0+2+1+4+3
3. NOW find the mean of the distances.
So the MAD = 2

Mathematics | teachers are
committed to...
zDeveloping ideas and concepts with skills embedded

mWorking to maintain a balance between skills,
concepts, and problem solving while developing
students’ understanding of how and why

zNot doing the same old mathematics rearranged

zChanging the way we think about mathematics as we
transition students to algebraic thinking

@ These are NON-NEGOTIABLES

A Task, Of Course!
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What assessment questions
could you use to address the
skills?

EWhat assessment questions
could you use to address the
concepts?

£ Could you do both at once,
in context? What skills and
concepts are the students
building in this task?

Using Assessment to Plan
Instruction

59
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Sample Assessment Items — Set 1

1. The distance from point (-7,2) to (3 ,3) is:

. What is the distance betwaen (-3, 4) and (2, 7)7?
a. V3T
b V7T
€. 238
d. 70

- The distance between (7, 4) and (-2, 7) Is the - 7i What is eneo
pessible value for .
a. -6
b. 10
c. 6
d. -10

. What is the distance betwoen the origin and (-8, 8)7
a. 10
b. 2
c. 14
d. TR
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Sample Assessment Items — Set 2

1. Given the center of & clrois (2, -3) and e PoiINt on the olrole (-1,
-2), what I» the
tength of the radius of the cirole?

©.10

b.2

o.8.10

d.3.16

2. Find all points (4, ») thet are 10 units from the Point (-2, -11.
a.(4, 11) anda (4, 8

B. (4, -®) and (4, 7)

©.(4, 8) ond (4, ®)

d.(4, 3) mana (4, -3)

3.Tha coordinates of rectengie ABCD ara A(S,2), B(4,8), C(7,0)
and D(3,0).

Whioh method would you use to mhow thot the diagonoils are
oquailin longth?

o.Find tho midpoint of AT and BO.

bB.Find the eope of AC and TS,

©.Find tho distance from A to C and B to D.

d. Find thoe distance from A ta B and C to D.

4.Let A =(1,5)and B = (3, -1). Point P(8, 4) is oquidistant trom A
and B. Desoribe »il such

points. e

a.A iine through P bareiiel to AB.

b.Any line paralial to

©. A (lno through P that is the perpendicuior biseotor of AD.
d.Any line perpendlcutar to AB.

Informed Instruction

Plan Assessment

Gather
Evidence

Use Resuits

Interpret Evidence

EOCT

for

Mathematics |
Algebra/Geometry/Statistics
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How is the test constructed?

How many questions?

Algebra & Geometry 90
field test 12
active 78

Mathematics | 72
field test 12
active 60

How are the three strands weighted?

B Algebra 35%
EGeometry 35%
EData Analysis 30%

10






So, let's do some
MATH

How many in each strand?
DTy -

How are the questions categorized?

Questions are coded by DOK
Depth
Of

Knowledge @ 9

E Based on the rigor of our
Georgia Performance
Standards Mathematics
Curriculum,

1 +55% of the questions on
the test must be at DOK 2
or above.

11






Depth of Knowledge Levels

Given the equation below, find the x
and y intercepts.

st yniinegs
y=z lxl—

Depth of Knowledge Levels

In the adjacent figure, a
camera is positioned in front of
a mural on a wall. Letting the
wall represent the x axis and
the camera lens lie on the y
axis, the line of site for the

© photographer can be modeled
by the function » = % 1v1- sz,

How far from the mural is the camera?
How wide is the part of the mural the photograph will
capture?

Where do | find sample
assessments?

B OAS Mathematics | Midterm
& Mathematics | Teacher Edition
- NAEP Sample Items
- Unit Assessments
= GaDOE Testing Site — EOCT Study Guide
& Released Test [tems on Massachusetts
and Virginia state websites
E Phillip Exeter website

12






So,
how are

we doing
so far?

GPS Implementation and Testing

Subject (Grade 3) QCC = GPS GPS = GPS
Reading 92=83=-9 83> 85 87=+4
English/Lang. Arts 87=82=-5 82= 86> 87 =+5
Math 902> 71=-19 NA

Science 85=>70=-15 70=>75= 45
Subject (Grade 4) QCC = GPS GPS = GPS
Reading 872> 81=-6 81> B85 87 = +6
English/Lang. Arts 84=>79=-5 79 84 86 = +7
Math 78 70=-8 NA

Science 88 = 72=-16 722 74=42

WE WILL LEAD THE NATION IN IMPROVING STUDENT ACHIEVEMENT

GPS Implementation and Testing

Subject (Grade 5) QCC = GPS GPS = GPS
Reading 89= 81=-8 81=>85= 87 =+6
English/Lang. Arts 882 85=-3 85= 88= 90=+5
Math 88=>72=-16 NA

Science 89= 67 =-22 67 71=+4
Subject (Grade 6) QCC = GPS GPS = GPS
Reading 84 = 87 =43 87=> 89 91=+4
English/Lang. Arts 76 = 84 = +8 84 86= 87 =+3
Math 74 62=-12 62> 65> 70 =+8
Science 83 = 61=-22 61> 60> 66=+5
Social Studies 83 229 =-54 NA

WE WILL LEAD THE NATION IN IMPROVING STUDENT ACHIEVEMENT

13
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GPS Implementation and Testing

Subject {Grade 7) QCC = GPS GPS = GPS
Reading 87 = 80=-7 80= 85 88=+8
English/Lang. Arts 84 = 83=-1 83 = 88 = 89=+6
Math 81274=-7 74= 80=+6
Science 84=63=-21 63270 75=+12
Social Studies 86 =24 = -62 NA

Subject {Grade 8) QCC = GPS GPS = GPS
Reading 83 90 =+7 90 = 89 = 91 =+1
English/Lang. Arts 80 = 87 = +7 87 = 88 = 89 = +2
Math 81=62=-19 NA

Science 74 = 60 =-14 NA

Social Studies 85 = 59 = -26 NA

WE WILL LEAD THE NATION IN IMPROVING STUDENT ACHIEVEMENT

Results show the GPS is working

Mathematics

In gvery grade and content area where the GPS has been implemented more than
one year (25) the results are up!

| Mathematics | 2008PercentMeetingorExceeding | 2006:2008Gains |
Grade6 69% +7
2007-2008Gajns |
Grade 1 86% +3
Grade2 85% +4
Grade 7 80% +6

WE WILL LEAD THE NATION IN IMPROVING STUDENT ACHIEVEMENT

Closing the Achievement Gap

* The African-American/White and Hispanic/White
achievement gaps closed on EVERY CRCT aligned to the new
curriculum for two or more years.
(Percent of students who met or exceeded standards)

= African-American and Hispanic students made gains on ALL

25 tests.

- White students made gains on 21 of the 25 tests and stayed the same

on 4 of the tests.

There is still much work to be done, especially in mathematics

and science, but the progress is undenijable.

WE WILL LEAD TIIE NATION IN IMPROVING STUDENT ACHIEVEMENT
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Mathematics Achievement Gap
Difference In African-American and Hispanic Pass Rate Percentage

Compared to White Students

e | 2% | mor | ow | e
Grade 1 - 16 12 4
Grade 2 - 18 15 3
Grade 6 27 27 23 4
Grade 7 - 22 7 @
Hispanic 2006 2007 2008 :I’:;’;"G’,’,;
Grade 1 - 17 " /&)
Grade 2 - 16 10 ( 6 ]
Grade 6 20 20 14 \6/
Grade 7 - 15 10 5

WE WILL LEAD THE NATION IN INPROVING STUDENT ACHHEVEMENT

Mathematics Achievement Gap
Change in PercentMeetingand Exceeding Standards

Mathematics English .
s | e | i | I

Grade 6 +7 + +6

M(;:J"O;r-r;(:)? All Students LE:::::Q ngi:::itls";l;islh
Change) Learner
Grade 1 +4 +10 4
Grade 2 +4 *14 3
Grade 3 NA NA NA
Grade 4 NA NA NA
Grade 5 NA NA NA
Grade 7 +6 +9 7
Grade 8 NA NA NA

WE WILL LEAD THE NATION IN IMPROVING STUDENT ACHIEVEMENT

Eighth Grade CRCT Results

After the summer retest, results indicate that
77% of eighth graders met the expectations
required for proficiency

& The 8" Grade GPS curriculum addressed 80%
of the algebra traditionally taught in high school
Algebra |

e The 8" Grade GPS curriculum addressed 60%
of the geometry traditionally taught in high
school Geometry

15
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We Raised the Barrg

&
And A
the scores prove - W .
our students \ \a
s
meet the /_Jy"w

challenge! \,va//
‘i‘;\o’-;’(

Response to Intervention

...is defined as the
process of aligning appropriate
assessment with purposeful
instruction for all students.

16
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GEORGY

B am— EOUCATION]

Ok the plan work? Whatis U protiem?
Wrat doos the dala W dnes The data
sndw? s ?

s

Wiy s this happarng?
Cumeiiuturritsn 2
st besie?

student nual

Pl imatemontatinn

Whaths 0w plan?
What s wa koing b0
da?

Whabmnterventions are.
oedni?

. Sers J

Tier 1 Non-negotiables

Tier 1

STANDARDS-BASED CLASSROOM
LEARNING:

= All students participate in general education learning that
includes:
- Universal screenings to target groups in need of specific
instructional support.
- Implementation of the Georgia Performance Standards (GPS)
through a standards based classroom structure.

— Differentiation of instruction including fluid, flexible grouping,
multiple means of learning, and demonstration of learning.

- Progress monitoring of learning through multiple formative
assessments.

17
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We Really Can Do This!!

How is the Georgia Department of
Education supporting Mathematics |
teachers?

0 The Learning Village

QO Frameworks — Teacher Editions

Q Monthly Elluminates

O Coach Books

Q Parent Letters

O EOCT Study Guides

O Communication with GaDOE Mathematics Team

Thank you!

18
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President’s Message

Go Ahead, Teach to the Test!
Francis (Skip) Fennell

p g T e

LI e e e T e T T RS S S e

“ince NCTM released Curriculum Focal Points, 1 have learned
«_‘that columnists can say whatever they want in a headline to lure
readers into their article. You have to admit, my headline grabbed
you, didn’t it? Well, now that I have your attention, I'll get serious.
Let’s talk about assessment—formative assessment, to be exact.

NCTM'’s Assessment Principle indicates that assessment
should not be done 7o students; rather, assessments are for stu-
dents and should be used to guide and enhance their learning.
There are several forms of assessment. Formaiive assessment
involves using classroom-based assessments to collect feedback
that can be used to improve teaching and learning. Summative
assessment measures what students have learned at the end of a
set of learning experiences. Summative assessments include state
and local school district assessments.

Formative assessment is an essential part of teaching and learn-
ing. It takes place in the classroom and is among the daily responsi-
bilities of the classroom teacher. According to NCTM’s Principles
and Standards for School Mathematics, assessments— particularly
formative assessments—must be a routine part of classroom activ-
ity, not an interruption. Students’ learning is enhanced when teach-
ers regularly use formative assessments to make judgments about
teaching and learning (Black and William, Phs Delta Kappan,
October 1998). As teachers become comfortable with a myriad of
formative assessment techniques, they tend to develop special
expertise in knowing when a lesson is going well, when to stop a
lesson in its tracks, when to stretch a lesson into the next day. when
to review, when to ask deeper questions, and so on. This “on your
feet” ability to use assessment to modify a lesson is an important
trait of “highly qualified” teachers, as I define such teachers.

Formative assessment “opportunities” include observations
that teachers make when watching students engage in the
mathematics they are learning. While observing, teachers should
ask themselves, “How are students involved in the lesson activ-
ity? How successful are they? What on-the-spot interventions
would make the lesson more successful for students?”

As Principles and Standards notes, communication deepens
understanding. Classroom discussions are an integral compo-
nent of formative assessment. Students need opportunities to
discuss their thinking. This may be through explaining and jus-
tifying their reasoning as they solve a problem like the following:

Busch Stadium, home of the world-champion St. Louis
Cardinals baseball team, seats about 44,000 people. Ben is in
charge of all the hot dog vendors. He expects about 1/5 of
the crowd to buy a hot dog. Hot dogs are priced at $4.75. Do
you think Ben's sales would exceed $10,000 for the game?

To promote discussions of this problem, try using questions
such as, “How did you solve the problem? Why did you solve it
that way? Could we solve the problem another way?”

A Sssp S S s es)

The student interview is
another formative assessment
technique that teachers can
use; it is particularly valuable
for assessing the progress of individual students. The interview
protocol might engage a student in solving a few problems or
exercises. The accompanying questions might require the inter-
viewee to describe the steps that he or she used to complete the
example problems. The assessment would then determine the
student’s level of understanding and would examine the stu-
dent’s thinking. The interview is especially useful for the early
identification of misconceptions.

Writing is another powerful formative assessment tool. Stu-
dents can be asked to create and write down their own prob-
lems, provide reflective comments on their daily work, or sug-
gest more efficient solutions to problems. Exit questions, or
what I refer to as “quizlets,” offer another quick way to assess
informally. Exit questions at the conclusion of a lesson consist
of a few problems or examples designed to measure students’
understanding. An analysis of students’ responses to the exit
questions or quizlets can then be used in planning the next day's
lesson. Of course, formative assessments may also take the form
of a classroom quiz, worksheets, homework. and other projects.

When planning formative assessment, consider how you’ll
link the formative assessment opportunity to what you are
teaching. Perhaps that will mean having students use a hun-
dreds chart to represent common multiples of 5 and 6. It could
mean using place-value manipulatives to show different repre-
sentations of a particular whole number. Timing is very impor-
tant, and planning how to monitor students’ responses and how
to use those responses to alter teaching are important as well.

In short, assess as vou teach: observe, ask questions, look for
representations and responses that demonstrate understanding.
Along the way, determine if the formative assessment strategy is
actually working or not. Frankly, some students don't like to
discuss much with anyone. Observation may work best with
these students. Other students may be slow in responding, but
with time and experience students’ representations of problem
solutions can improve. The point is, whatever formative assess-
ment tactics you use should provide accurate information about
students’ progress—they should reveal students’ misconcep-
tions, help you pace the lesson, change topics. and offer remedi-
ation or enrichment when it’s needed.

Formative assessments are essential components of classroom
instruction and should be used to make students’ thinking visi-
ble. So, teach to this test. No, let me get that right—use forma-
tive assessments to guide and monitor teaching and learning
mathematics—every day.

Originally published in the NCTM News Bulletin (December 2006).
Copyright 2006, The National Council of Teachers of Mathematics. All rights reserved.



e

J"! -EE' L ...3;.:|.1

TRl ol aF Ausel Dameh g

P b ] s

n 1 1 11 1 = el =
1l 1 I -
Ta=_1 o = n Bl g
in fie 1 1 =, iZE Een =
- 1 i I [ v e = e B
1 I N | I T 1L N [ I
1 - 1. 1 1 L . . - Y I .
i [ B TRNIRY _n g o =il i - gy (| W S=11 0 sU "
" PRI IR - u a 10 L .
e mie . i 1 1ol r B D b N = e &
1o 1 - [ 1 TE N 1 oy - -
1] n 1 1 =1 . -
= 1 I - - N
n b 1 I [ - -
[ v v hin bl [ | &
1= I 1 n - ox i ] 1
1 noon LARTRT ISIN T | [ - 1
" wifm o 1 m o -y - .
il 1 1 N am = pm [ - by - i
1 1 ! 1 1 . .
n 1 n - w u - [ [ H =
b i 1
v - o 1 vy 1
u 1 i (] 1o
1 o . .
1 1
4Bl [ | I i '. . -
1 n - 1L 1l 2 TIg e 0y n
1 o R I . 's ny N _"
1 1 1 1 L] n '__ 1l i Lo
1 1 1 11 L [T Wl . Lo Nl 1 N il
T 1 1 K n I | N . N :. .
1 11 = el e — o RN TR T Al 11
#l =1 n i A 1 1l T} 1 n :!:lf' .
11 = 1 1 1 ] i B Ju I
L] I I n =1 1 n N
I 1 1 L] i ]
N I S | u v 1
1 il - g,
N 1 1 i}
I( " I' .
1 1 [ |
n 1 |
11 1 Il | 1 =
1 1 1 . - I -
B o 1l




Notes on Video Game Learning Task

This task provides a guided discovery of the formula for the distance between two points.
Using a game format the activity leads students to discover the relationship between the
Pythagorean Theorem and the distance formula. Standards addressed in this task

include, but are not limited to:

e MMIG]I. Students will investigate properties of geometric figures in the

coordinate plane.
a. Determine the distance between two points.
d. Understand the distance formula as an application of the Pythagorean

Theorem.

Students will need to use the following concepts from 8™ grade math:
¢ MBAS. Students will understand systems of linear equations and inequalities and

use them to solve problems.

a. Given a problem context, write an appropriate system of linear equations or
imequalities.

b. Solve systems of equations graphically and algebraically, using technology
as appropriate.

c. Graph the solution set of a system of linear inequalities in two variables.

d. Interpret solutions in problem contexts.

This task reinforces concepts learned throughout Math I.

Supplies Needed:
o Centimeter graph paper

e Rulers
o Some type of graphing utility.



Yideo Game Learning Task

John and Mary are fond of playing retro style video games on hand held game
machines. They are currently playing a game on a device that has a screen that is 2 inches
high and four inches wide. At the start, John's token starts % inch from the left edge and
half way between the top and bottom of the screen. Mary's token starts out at the extreme
top of the screen and exactly at the midpoint of the top edge.

Mary
2 9
1 o
John
——
0-1 " 1 - 2" 3" 4”
Starting Position

As the game starts, John's token moves directly to the right at a speed of 1 inch per

second. For example, John’s token moves 0.1linches in 0.1 seconds, 2 inches in 2

seconds, etc. Mary's token moves directly dN(I)wnward at a speed of 0.8 inches per second.
ary
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After One Second

Let time be denoted in this manner: t = 1 means the positions of the tiles after one second

1.

Draw a picture on graph paper showing the positions of both tokens at times t =
a, t=1/2, t=1, and other times of your choice.

Discuss the movements possible for John’s token.

Discuss the movements possible for Mary’s token.

Discuss the movements of both tokens relative to each other.

Find the distance between John and Mary’s tokens at times t = 0,t=%,t=1/2,
t=1.



If Mary's token gets closer than % inch to John’s token, then Mary's token will
destroy John’s, and Mary will get 10,000 points. However, if John presses button A
when the tokens are less than 1/2 inch apart and more than Y% inch apart, then John’s
token destroys Mary's, and John gets 10,000 points.

6. Find a time at which John can press the button and earn 10,000 points. Draw the
configuration at this time.

7. Compare your answers with your group. What did you discover?

8. Estimate the longest amount of time John could wait before pressing the button.

9. Drawing pictures gives an estimate of the critical time, but inside the video game,
everything is done with numbers. Describe in words the mathematical concepts
needed in order for this video game to work.



Inside the computer game the distance between John and Mary’s token are computed
using a mathematical formula based on the coordinates of the tokens. Our goal now is to

develop this formula.

To help us think about the distance between the tokens in our video game, it may help us
to look first at a one-dimensional situation. Let’s look at how you determine distance
between two locations on a number line:

10. What is the distance between 5 and 7? 7 and 5? -1 and 6? 5 and -3?

11. Can you find a formula for the distance between two points, a and b,ona
number line?

Now that you can find the distance on a number line, let’s look at finding distance on the
coordinate plane:

12. Plot the points A= (0, 0), B = (3, 0) and C = (3, 4) on centimeter graph paper.

13. Find the distance from the point (0, 0) to the point (3, 4) using a ruler.



14. Consider the triangle ABC, what kind of triangle is formed? Find the lengths of
the two shorter sides. Use these lengths to calculate the length of the hypotenuse.
Is this consistent with your prior measurement? Why or why not?

15. Using the same graph paper, find the distance between:
a. (1,1) and (4,4)

b. (-1,1) and (11,6)
c. (-1,2) and (2,-6)

16. Find the distance between points (a, b) and (c, d) shown below.

lT (a',b)

b

/ Ib -d|
/ s
[+ a 9

A

17. Using your solutions from 16, find the distance between the point (x,, y,) and the
point (X,, ¥,). Solutions written in this generic form are often called formulas.

18. Do you think your formula would work for any pair of points? Why or why not?



Let’s revisit the video game. Draw a diagram of the game on a coordinate grid placing
the bottom left comner at the origin.

19. Place John and Mary’s tokens at the starting positions.

20. Write an ordered pair for John’s token and an ordered pair for Mary’s token
whent=0, whent= %, whent=1 Y%, and when t = 2. (Hint: Charts can be
used to organize your information.)

21. Find the distance between their tokens when t = 0, when t = Y2, whent =11,
and when t = 2.

22. Write an ordered pair for John and Mary’s tokens at any time t.



23. Write an equation for the distance between John and Mary’s tokens at any time z.

24. Using a graphing utility, graph the equation you derived for the distance between
the two tokens.

25. What does the graph look like? What are the characteristics of this graph?

26. What do the variables represent?

27. Recall that when John and Mary are between % and % inches apart, John may
press the button to earn 10,000 points. What interval of time represents John’s
window of opportunity to score points?









Mathematics I: Algebra/Geometry/Statistics
Assessing for Mathematics Success Training
Sample Assessment Items — Set 1

. The distance from point (-7,2) to (3,-5) is:
a.5

b. V149

c.v/109

d. v/145

. What is the distance between (-3, 4) and (2, 7)?
a./34

b. V74

c.24/30

d. V10

. The distance between (n, 4) and (-2, 7) is the +/73. What is one possible value for n.
a.-6

b. 10
c.8
d. -10

. What is the distance between the origin and (-6, 8)?
a.10
b. 2
c.14

d. 28
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Mathematics I: Algebra/Geometry/Statistics
Assessing for Mathematics Success Training
Assessment Sample Items — Set 2

1. Given the center of a circle (2, —3) and a point on the circle (~1, —2), what is the
length of the radius of the circle?
a. 10
b. 2
c. 510
d. 3.16

Find all points (4, y) that are 10 units from the point (-2, -1).
(4,-11) and (4, 9)

b. (4,-9)and (4, 7)

c. (4, 8)and(4,-8)

d. (4,3)and(4,-3)

N
b

3. The coordinates of rectangle ABCD are A(0,2), B(4,8), C(7,6) and D(3,0).
Which method would you use to show that the diagonals are equal in length?
a. Find the midpoint of AC and BD.
b. Find the slope of AC and BD.
c. Find the distance from Ato C and B to D.
d. Find the distance from Ato B and C to D.

Let A=(1, 5) and B = (3, -1). Point P(8, 4) is equidistant from A and B. Describe all such
points.

a. Aline through P parallel to AB.

b. Any line parallel to AB.

c. Aline through P that is the perpendicular bisector of AB.

d. Any line perpendicular to AB.

P
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Figure 1 Georgia Test Development Cycle
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MATHEMATICS

Formulas
Below are formulas you may find useful agijou work the problems.
However, some of the formulas may notibe used You may refer to
this page as you take the test. : 5

Area

Rectangle/Parallelogram = A

Triangle A= Y2bh

Circle A=r? E 4 ‘Surface Area
Circumference _ﬁ%fétangular Prism
"~ 8A=2lw+2wh+2lh
C=md Cylinder SA=2mr?+ 2mrh

Mean Absolute Deviation

M=3.14 wilx — x|
n
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Depth of Knowledge Levels

Level 1 (Recall of Information) asks students to recall facts, terms, concepts, and trends or to
recognize or identify specific information contained in graphics. This level generally requires
students to identify, list, or define. The items at this level usually ask the student to recall who,
what, when, and where. Items that require students to “describe” and/or “explain” could be
classified at Level 1 or Level 2, depending on what is to be described and/or explained. A Level
1 “describe and/or explain” would require students to recall, recite, or reproduce information.
Items that require students to recognize or identify specific information contained in documents,
excerpts, quotations, maps, charts, tables, graphs, or illustrations are generally Level 1.

Level 2 (Basic Reasoning) includes the engagement of some mental processing beyond recalling
or reproducing a response. This Level generally requires students to: contrast or compare
people, places, events, and concepts; convert information from one form to another; give an
example; classify or sort items into meaningful categories; draw simple conclusions; or describe,
interpret, or explain issues and problems, patterns, reasons, cause and effect, significance or
impact, relationships, points of view, or processes. A Level 2 “describe and/or explain” would
require students to go beyond a description or explanation of recalled information to describe
and/or explain a result or “how” or “why.”

Level 3 (Complex Reasoning) requires reasoning, using evidence, and a higher level of thinking
than Level 1 and Level 2. Students will go beyond explaining or describing “how and why” to
justifying the “how and why” through application and evidence. The cognitive demands at Level
3 are more complex and more abstract than Level 1 or Level 2. Items at Level 3 can include:
drawing conclusions from multiple or complex stimuli; citing evidence; applying concepts to
new situations; using concepts to solve problems; analyzing similarities and differences in issues
and problems; proposing and evaluating solutions to problems; recognizing and explaining
misconceptions; or making connections across time and place to explain a concept or “big idea.”

Level 4 (Extended Reasoning) requires the complex reasoning of Level 3 with the addition of
planning, investigating, or developing that will most likely require an extended period of time.
The extended time period is not a distinguishing factor if the required work is only repetitive and
does not require applying significant conceptual understanding and higher-order thinking. At
this level the cognitive demands should be high and the work should be very complex. Students
should be required to connect and relate ideas and concepts wirthin the content area or among
content areas in order to be at this highest level. The distinguishing factor for Level 4 would be
evidence through a task or product that the cognitive demands have been met. A Level 4
performance will require students to analyze and synthesize information from multiple sources,
examine and explain alternative perspectives across a variety of sources and/or describe and
illustrate how common themes and concepts are found across time and place. In some Level 4
performance students will make predictions with evidence as support, develop a logical
argument, or plan and develop solutions to problems.

Many on-demand assessment instruments will not include assessment activities that could be
classified as Level 4. However, standards, goals, and objectives can be stated so as to expect
students to perform thinking at this level. On-demand assessments that do include tasks,
products, or extended responses would be classified as Level 4 when the task or response
requires evidence that the cognitive requirements have been met.

Source: http://facstaff.wcer.wisc.edu/normw



Level Skills Demonstrated Question Cues
Recall of e  Make observations e  Tell what, when, or where
Information e  Recall information e Find

e Recognize formulas, properties, patterns, | ¢  List
processes e Define
e Know vocabulary, definitions e Identify; label; name
Level 1 e - Know basic concepts ¢  Choose; select
e  Perform one-step processes ¢ Compute; estimate
e Translate from one representation to e Express as
another e  Read from data displays
o  Identify relationships e  Order
Basic Reasoning e  Apply learned information to abstract e Apply
and real life situations e Calculate; solve
e  Use methods, concepts, theories in e Complete
abstract and real life situations e Describe
e  Perform multi-step processes e  Explain how; demonstrate
e  Solve problems using required skills or e Construct data displays
knowledge (requires more than habitual * Construct; draw
response) e  Analyze
e  Make a decision about how to proceed o  Extend
e Identify and organize components of a e Connect
Level 2 whole e Classify
e Extend patterns e Amange
o Identify/describe cause and effect e Compare; contrast
e Recognize unstated assumptions, make
inferences
e Interpret facts
e Compare or contrast simple .
concepts/ideas
Complex e  Solve an open-ended problem with more | e Plan; prepare
Reasoning than one correct answer s Predict
e  Create a pattern o Create; design
*  Generalize from given facts e  Ask “what if?” questions
e Relate knowledge from several sources e  Generalize
e  Draw conclusions e Justify; explain why;
*  Make predictions support; convince
o Translate knowledge into new context o  Assess
Level 3 e  Compare and discriminate between ideas | »  Rank; grade
e  Assess value of methods, concepts, o  Test; judge
theories, processes, formulas e Recommend
s  Make choices based on reasoned e  Select
argument e Conclude

Verify the value of evidence,
information, numbers, data




High Impact Practice Implementation Rubric: Standards-Based Classrooms

This rubric for standards-based classrooms is an implementation rubric and each column builds on the previous column. When a school is fully operational, they will continue
to implement criteria addressed in the emergent and operational columns of the rubric. Implementation of standards-based classrooms is a process. Each stage on the rubric is

a part of the process of growth and progress over time and should be celebrated.

ndavds-Based Chissrooms

1. The Georgia

Teaching is often Teachers utilize the GPS to collaboratively
Performance Standards are | driven solely by the Curriculum documents Teachers work together to build plan for instruction and assessment.
utilized as the curriculum textbook (or other are developed to support | consensus on what students are
in the school (based on the | resources) or is implementation of the expected to know, understand, and be Teachers and students articulate a common
phase-in plan), and there is | performance activities- | GPS, using textbooks as a | able to do and plan instruction based on | understanding of what they are expected to
a shared understanding of | based but unaligned resource. the GPS. know, understand, and be able to do based on
the standards. with the GPS. the Georgia Performance Standards.
Teachers use the language of the
Teachers use a variety of | standards during instruction as well as
. trategies to make the when they provide feedback to students. | Teachers expect students to use the language
Teachers do not explain s . . .
the purpose of the m“.“““_m.a. “MM.MM_E« to Teachers provide students with models of the standards to describe their work.
; § and provide specific examples of how the
2. Standards are Mamowhmwﬂmmhﬂam:ﬁﬂﬁ paraphrasing, repetition, ioq_nv_.hnna Hwomﬂ%. . Students use the language of the standards to
) . Xpectus visual cues, essential . | r—un support their work and their answers.
accessible to all students. work. <_m=n._ cues and questions, etc. Teachers Students explain the standards in their
HMWM.MMH M“wnwoﬁnwwmm do not explicitly state the | OWn words. Students use the language of the standards
are not evident standard(s) being Students can articulate the standards and | When they provide feedback to other
2 addressed during a elements they are currently working on students. .
lesson. and show evidence of the standards in
their work.
Teachers implement a sequence of Teach ¢ students to explain th
; . instruction or instructional framework RECTS KDY SICeIts D AP IO
. . " ards and/or el ts th applyin
3. Teachers sequence the | There is not an agreed Moo-“ﬁ”” 1mp. _QMM_“H that v:.vs%m opportunities for students M”_._:Mm hoﬂna”“homﬂm Eﬂ.:ooﬂ“_-.w c nu plying
N.m%ea or their ~.E.§§.§ upon uo.woo_.ian framework or sequence to receive explicit instruction connected instructional framework.
e | S e | ol | Bl .
instruction. opening, work session, share and explain their work as it relates Students can explain the sequence of

standards throughout.

closing)

to the standards, and receive feedback
based on the standards.

instruction and how they apply the standards
and elements to the resulting work.
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Teachers use a variety of
delivery modes including

5 Yo
it T

E__%.

L S

Teachers use a variety of delivery
modes to ensure mastery of the

Teachers can explain the specific purposes of
how students are divided into work groups

Summative assessments are utilized to

. . Teachers use lecture as | modeling, demonstration, | standards (e.g., extended time, .

Meum“ﬁmw‘xmﬁ WMM.MME Eo. E&o:.;:&: Bon._n small-group instruction, additional support, etc.) rather than mnaw_ﬂ_o_ chc_maoeﬂw MWE&%MMM the

into instruction to ensure of Katmiction assuming whole group instruction, | impart knowledge. ocmoZ&mM” . .: the _nw:-mn_% als of the

that all students have ﬁo amuwa_v__&. of one-on-one instruction, lesson and awcumga. needs 8E

access to and meet .._ﬂwﬁn:m... r_._.oi_&mo etc. but 3: assume the wEm_ga can explain nmmo_da grouping ’

Standards. “Hﬂoﬂum_:am e Mwﬂﬁ%“m”“mﬁ“.io dge options typically used in the class. All students make progress toward meeting
and “covering” the Students transition smoothly from one standards and apply new knowledge to real-
curriculum. activity to another. world tasks.

Teachers use summative and formative Teachers monitor student progress to re vise
Content is present in Teachers use summative | assessments to systematically and oM.—..ﬂHm?oi students.are ﬂu«s Mo_com s to M—o

5. Students are expected the same way to all assessments to determine | purposefully plan for student w I Bmvmhwo ._Hmm% v? nMM m_,o u”“n 9.”“: an

{0 meet the same standards mE._.oam regardless of | students in need of differences. Classroom instruction is mm_ﬂw:a o aﬁm understanding of

and instruction is ..n»&m.omu levels, support. Teachers assign | tailored to student readiness levels, the standards). Teachers revise content,

differentiated by content, _owBSm. styles, and/or | students to interventions | learning styles, and interests to ensure process, and v.nx_: ct s necessary

process, and/or produc \ student interests. outside of the regular that students meet the same standards. H )

! ) Teachers make a single | classroom instructional Although th ten d product
plan for all learners. | time. Students show mastery of standards in a ough,the,content, PrOCSSs, aC. Ploduc
variety of ways. may differ for students they can explain how
their work meets standard(s).
Teachers utilize formative assessments
frequently which are directly aligned to
|ttt e o isin || s colbors eyt evion
Teachers use summative | to students. Examples include: rubrics: | c™mon formative and summative

6. Assessments are aligned A ti icall assessments aligned to f o _”_ Wl ey * | assessments. They use the results from the

to the GPS and used SeTssment.is ypicaly the standards. These O e Sm.. questioning; assessments to revise common assessments

Frequently to adjust summative in nature Ssesanints are analvzed observations; written reflections (e.g. 3- and instructional plans

instruction and provide gd Nsedw astign to identify students ww“ 2 N.ﬁ:: e g the moo._.. a.s.vw .

Students with feedback. grades. need of additional graphic representations of thinking; etc. Students utilize summative and formative
instruction. assessment results to set learning goals

identify students in need of additional toward meeting standards.
instruction or interventions and to revise
classroom instruction.

Standards-Based Classrooms * Georgia Department of Education * Kathy Cox, State Superintendent of Schools + All Rights Reserved
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Teachers collect

Teachers explain how the exemplary

H“ﬂ“_mﬂm“hﬁﬂﬂ:u: d work meets standards and refer to it
exemplary student work frequently during the sequence of Teachers collect benchmark work and
P * | instruction or instructional framework. | exemplars from their own class.
w ork E.ac MM%%MMWMW Teachers do not have a MM”N_ %Mw.%“ M k ples Teachers explain how a set of Students identify where their work falls in
student use. Benchmarks | collection of benchmark c.o:oraﬂw work displays progress over | relation to the benchmarks.
are provided to gauge (anchor papers) or The benchmarks gime 88»& the standards. Teachers
progress over time exemplary student demonstrate brogress explicitly teach students how to Students identify exemplars from their own
FExeml . ded _nv ary progres compare their work to the benchmark collections of work and describe their work
mpIoTS are provided fo | work. toward meeting the work to identify next steps based on the standards
exemplify the standards. standards. ps- .
Students can explain how they use Students can identity next steps toward

“M%%MM““MMN%—..MMMW of benchmark and exemplary student work | meeting standards and revise accordingly.

rigor as defined in the to improve their own work.

standards.

Students are not Teachers collaboratively analyze Teachers ensure that performance tasks make

8. Student performance demonstrating progress Teachers desi " common performance tasks to ensure connections to other content areas and real
tasks require students to towards standards in & rigor and revise tasks as needed. world situations.

performance tasks that
show progress toward performance tasks. require students to show
meeting the Rather, they are passive oﬂ_ dsnce of the standards Students can explain how performance | Students apply their understanding of the
standard(s)/element(s). selectors of correct * | tasks show evidence of the standards standards to other content areas and real-

answers. they are working on. world situations.
Standards-Based Classrooms * Georgia Department of Education +Kathy Cox, State Superintendent of Schools + All Rights Reserved
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Teachers provide

Teacher feedback is directly aligned to
the standards and provides students with
specific strengths and next steps. For
example, You develop your character

work as a result of feedback from teachers
and peers.

\

Teachers expect students to use the language
of the standards when describing their work,
providing feedback to peers, and identifying
next steps.

9. Students receive Feedback is limited to | feedback that extends by using literary language when you
Jeedback through written evaluative judgments evaluative judgments but | said, “he had orange hair like Students use the language of the standards as
or verbal commentary such as, “That is right,” | does not connect to the wire...Good writers help the reader to | they discuss their work and explain teacher
aligned with the standards | “That is incorrect,” standards. For example, | feel satisfied when the story ends. They | feedback.
that results in revision of “80%,” “Great job,” That is incorrect because | do this by providing a sense of closure.
work, if needed. etc. you forgot to move the A next step for you as a writer would be | Students identify their next steps based on
decimal point. to provide closure to your writing. teacher feedback.
Students identify how their work meets | Students can show a piece of student work
standards based on teacher feedback. and describe how it was revised to meet
standards based on teacher feedback.
Students provide feedback to peers that is
directly aligned to standards.
Teachers independently
Hwﬂﬂ:wﬂoﬂ:ﬁ Sladents Teachers collaboratively | Teachers collaboratively analyze Teachers have oo.__wco_.wn.?o_w aligned
understand, w.a d be able identify what students student work based on the Georgia assessments and instruction to the GPS.
10. Student work reflects | to do with little or no u__m:_wu _B_o W _“_.z_ow_m“n.:.— wnﬂmvc:ug.oo wnnﬂgmwuwﬁ on Stud the auality of thei
understanding of the relation to the Georgia an wcoﬁ.o o relative | coll orative analysis 0 student work, Sﬁ% e quality of their own
Georgia Performance Performance Standards to the Georgia teachers revise instruction. work and articulate why it meets, exceeds, or
Standards " | Performance Standards ’ does not meet standards.
) Student work does not and design instruction As a result o.m _.nsm.ou instruction, o ]
represent student and assessments students revise their work to reflect Students a«:.:@ their own next steps
understanding of the accordingly. their understanding of the standards. towards meeting standards.
standard(s).
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