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Abstract

The new tutoring system ASSISTments was further exgamy taking questions from
former 6" grade MCAS tests, and expanding them into scaffolding iqnestThese scaffolding
guestions were designed to guide a student through the probteteach him general topics of
geometry and measurement. After analyzing the data, stneted that almost no noticeable
learning was detected. Among other factors, this most plplh@ppened due to confusion that

the students experienced from flawed design of the prosdesn
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1 Introduction

1.1 Background

With grants from the United States Department of Educatibe National Science
Foundation and other foundations, the ASSISTment syktenbeen created. Founded by Prof.
Neil Heffernan of Worcester Polytechnic Institute andtbwy professors and students (mainly
from Worcester Polytechnic Institute and Carnegie Mellmiversity), this system, is now being
tested by many Middle Schools in the Worcester area.

The ASSISTment system has been created for two main sespoFirstly, it assists
students in their learning of mathematics, increasing kmewledge of the material covered in
class. Through the use of scaffolding questions, thi®sysicts like a tutor, asking questions
that will aid students in obtaining the correct ansveethie main problem. Furthermore, for
teachers, the ASSISTment system is a tool for teesasnent of the students’ understanding of
the material. This system gives the teachers the tppoyto identify the areas of weaknesses
of the students, thus allowing them to address these ismu@sincrease the students’

understanding of the material.

1.2 Project Overview

In the first term of this project, problems were taken of past MCAS exams (2001-
2007) and put into the ASSISTment system. Instead of sitefligg the students who use the
system whether their answer is correct or wrong, slchffy questions were created to aid the
students who do not know how to approach the problem. Thélsiwad questions are, in
essence, questions a tutor would ask his/her student intordaide them towards obtaining the

correct answer to the problems.
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Following the Mathematics Curriculum Framework (Massaelts Department of
Elementary & Secondary Education), the ASSISTmentg werted into groups for the creation
of problem sets. These problems include pre- and post-@seprs, which are essentially the
same problems. Students will not know the correct answehe pre-test problems. These
problem sets serve two main purposes: firstly, it allotiedgroup to test the effectiveness of the
scaffolds (to be explained in the next paragraph); anchdgcawith these problem sets, teachers
will be able to pinpoint the areas students are having gomih and tackle those areas.

The second part of this project entailed the testinth@feffectiveness of the scaffolding
guestions. This took place in the second term. The “tedests” from various middle schools in
the Worcester area were given the problem sets contdimengre-test and post-tests, testing the
students for their understanding of the material befodeadter the scaffolding questions, and in
effect, the effectiveness of this tutoring method. Wite ASSISTment system, the group was
able to obtain the following data: how well the studehdisfor each of the pre- and post-test and
whether they put any effort into the answering the prohlé»asa obtained from the tests were

then analyzed and a conclusion was then obtained.
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2 Other Systems

Besides ASSISTments, there are many different tut@ystems that offer the students
and teachers different unique possibilities. Although, tleeea substantial number of these
systems, only a couple of leading ones will be describech as Mastering Physics and Web

Assign.

2.1 Mastering Physics

Mastering Physics is by far one of the best tutorirgjesys that currently exists on the
internet. They are superior to others in many ways, butade one major downfall, they were
designed for only one subject. High school and college stsdsould potentially use this
website to learn only Physics.

Mastering Physics is very widely used, and are compatilile most commonly used
physics textbooks, by providing an electronic version oftredshe questions provided in the
textbook accompanied with hints and tutorials to help gindestudent through the problem. It is
very convenient for physics professors in colleges and sggbols to use this program, because
they know that the program is very well maintained ands tis very reliable. Also teachers
know that the problem sets will be updated when the netibedif a textbook comes out.

The basic structure of the Mastering Physics websgbasvn in the Figure 1. Mastering Physics

basic structure below.
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Intro | Problem Library utorials i | Reliability

£; Conical Pendulum I

B! Abob of mass 711 is suspended from a fixed point with What tangential speed, U, must the bob have so that it moves in a horizontal circle with the string always
a massless string of length L (ie., it is a pendulum). You making an angle # from the vertical?
are to investigate the motion in which the string moves in

a cone with half-angle i Express your answer in terms of some or all of the variables 7, L,and 0, as well as the acceleration due to

gravity J.

NEE

2 0 [T=T7 o]

= L:-g-sin(g)- tan(8)

v Feedback
Ji You need o provide an expression for v. not ¥ -
[ |
{-JA, How long does it take the bob to make one full revolution (one complete trip around the circle)?
i | Express your answer in terms of some or all of the variables 1, -Ja, and g,as well as the acceleration due to
Lf,.’l ' gravity 4.
/ L e ———
= . L0052V fcos [} (U et [ et
= L] ] | |
' .
PEARSON W
PEARSON 0

Ay - =]

Figure 1: Mastering Physics basic structure

One of major strengths of Mastering Physics is its ifigld that makes it possible for a
student to easily write formulas with numbers or symbuds$ represent an answer. The formulas
can include square roots, trigonometric functions, powers,exen simple division functions
that show up on the screen same as a student wouldtiaiteon the paper, and it can be done
very easily and intuitively. Mastering Physics alss haany applets, which let the user interact
with the question making it easier to understand and visuakzproblem at hand.

The hints and feedback are done very adequately asTwellFigure 2 below shows the

structure of hints and feedback.
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Intro | Problem Library | Reliability

Conical Pendulum I

{ Abob ofmass is| wmpg tangential speed, ¥, must the bob have so that it moves in a horizontal circle with - it moves in a horizontal circle with the string always
a massless string of lengt
are to investigate the mo,
acone with half-angle

the string always making an angle  from the vertical?

» variables T, L cand H,as well as the acceleration due to

EEmEn
| Open|
Find the magnitude, T', of the tension force in the string .
m— Express your answer in terms of some or all of the variables 1, I ,and ¥, as
well as the acceleration due to gravity 4. |
( e . a
= Partial Credit
cos ()
Correct

ilution {one complete trip around the circle)?

: variables 177, -’e, and '?,as well as the acceleration due to

PEARSON 1"“9\
m 3 —
A RSy | | R |

Figure 2: Mastering Physics hint and feedback structure

Each problem has multiple hints to help the students ftéreint skill levels to get
through the problem. Each wrong answer will receive esé@edback. The website knows the
most common wrong answers and gives back according feledlbether it is a rounding error
or forgetting a variable. Depending on the amount of ham$ wrong answers, the grade is
calculated, where partial credit can be given. Thehtaof the class has many options to decide
how much partial credit, if any, should be given.

Another very strong advantage of Mastering Physics esdfta analysis. Mastering
Physics makes it very easy for the teachers to keep afagrades and see who needs extra help
and who is ahead of the class. In the Figure 3 belmepanon grade book can be seen. Shades

of red show the people who are having difficulty with therent material.
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Figure 3: Mastering Physics gradebook

The Figure 4 below shows some of the data analysisstdaine. This is very common
way to analyze data and Mastering Physics does not fahdbelier tutoring systems in this

category*

! http://masteringphysics.com/
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Intro | Problem Library | Tutorials ] Reliability |

Mastej’né AYSIES

' Diagnostics for Assignmend #9

Clm:l Assignment Score

‘tools help [credits [log out
=] Add :
3 score Soet: | Time [LowHioh] 2] 8 Time

average: 65% median: 58 1m

assignment

current
assignment 9

N T
10% 30% 50% Y +% om 45m 90m 135m 180m

Sont: | Dificudty [High-Low)

Problem 10.0

1

roblem 10,1 ita
PEARSON roblem 4 Abbott, Pater
— o

B EERTITD |

Figure 4: Mastering Physics data analysis

2.2 Web Assign

A little bit simpler online tutoring system than Mastgr Physics is Web Assign.
Although simpler, it expands onto most math and scigrstead of just Physics. Web Assign is
built by teachers for teachers, who have free adoasgsthus it is constantly updated.

Web Assign is a very competent system becausdaitrig simple to use and is as broad
in subjects as the teachers make it. The system le@gea number of users, which surpasses
800,000 people. It does not have as many flash applets capalaktidoes Mastering Physics,
but nevertheless has a decent interface for the stdemnwork in. Figure 5 below shows the
basic interface of Web Assign, where it can be demn the problem is presented. On the
middle-right of the figure it can be seen that thewamsinput field is given separately, and

feedback is provided in case of a wrong answer.
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Figure 5: Web Assign basic structure

One of the major strengths of Web Assign is thatesofrthe problems have an algorithm,
which gives out different numbers for the common \deis. This makes it much harder for
students to copy answers from one another exactly,hendaiculations have to be made. This is
one of the weaknesses of the Mastering Physics,atttetliat only one student has to do the
problem, and the rest can copy the answers directlyowutitbnderstanding the problem or the
formulas. Whereas Web Assign, although not alwaykesdhe students learn at least the
formulas that the numbers have to be plugged into, makitngsiimuch tougher to cheat off of
each other.

Figure 6 below shows a regular grade book that Web Assigstrticts. Similar to
Mastering Physics, Web Assign has everything it neetiawe in a grade book: all of the names

are displayed, and it is fairly easy to distinguish whati the top of the class and who needs
8|Page



some help. As any other tutoring system, it is veryulde know if there is only one or two
students that do not understand a certain topic, thus tgati@m individually this topic instead

of spending class time teaching the material that mdsieotlass knows.

WebAssign.

GradaBook
Phy 208, section 009 Goto GraceZockter

"Update | Semings® Wizard | Avarages Last Updated: May 9, 2006 0357 PM ED)
e e P S0 T ang B NSRS
g Toward Fifsl Geans S oropped] 100 0 5 aEp) 1518 5

Clasd Ausrice (maon) ki 8150 BTAY O A% BEXM T4d8 a4l L]

rsckan 714 CEL I 8308 9303 035 R L] b1
starciand deiotion 1358 1704 1462 1252 L ] gL 15
TR Z2RMGB28 130004 S VG2 T0NE HOS SN M QRS ED 60100 cLi

Tl Tl TalAl Tl Rou T T T il

bz Geeds  Eind Homewsts  Gar T sk Eaam mihss i
Crgnad | Cusrent Students | 41

© Acton Lary L T TR T YRR Y T 7Y T T R T o

T Averson, Kathy F 5580 SUTE 9TA1 648D BR4S 0. 1% 14

r Ayers, Ted B omE Rn oma DM BR W EEm &

....... A B g pRes a0 SN0 sax T ok

£ MO sl st g giee fd0 sl i

B S5 M2 e 43 el M E 0

I §165  ghss gral 06D G047 EE gand i

e MM BE TeX  SGIF SR sy T e

2 o ®ga 148 1095 fabh B4 BN MR ary

[ Blark Sienn A S e M [ ) 21 60 O fi 1 a0 i

Figure 6: Web Assign gradebook

Figure 7 below shows some of the data analysis donediy Agsign, which seems to be
not as advanced as Mastering Physics, but neverthelesdefinitely everything that a common

teacher would need.

2 http://webassign.com/
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WebAssign.

P 208, section 006

| o .allal

F S ]

Figure 7: Web Assign data analysis

Overall, the two systems previously described: Masterimgsies and Web Assign are
both very competent tutoring systems that will help sttgléearn the material quicker and save
teachers time by advising them on how much time theyldrgpend on various material. The
following section will describe in great detail relativenew tutoring system that is being

discussed in this paper — ASSISTments.

10|Page



3 ASSISTment

The ASSISTment system allows anyone access. lbées created for simple use and
not much computer aptitude is necessary. Teachers areodblpin and create assignments for
the students, while students can use the system to imphnewreknowledge in the materials
covered in school. In this section, the ASSISTmestesy for teachers, students, and builders

will be explained thoroughly.

3.1 ASSISTment for Teachers

The ASSISTment system provides the teachers two maefitse Firstly, with the use of
the ASSISTments, teachers are able to pinpoint theesagach student is having trouble with.
Secondly, if each student in the class had trouble avithfferent topic, these ASSISTments
allow the teachers to increase each student’s unddnsgaaf a particular material individually.
The teacher does not need to go through that matettatha whole class if the majority already

understands it.

The ASSISTment system allows everyone access.tarousing the system, sign up for

an account as a teacher (Figure 8) and log in with yauerand password (Figure 9).
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Sign up
Already have an account? Log in

lama Teacher ¥/ at || Worcester Polytechnic Institute i~ Can't find your school? Create a new one

Enter your teacher display name in the Display Name field. This is the name your students will see when selecting your class. Use Alr. Smith instead of John Smith if you do mot want your students to see your first
narme. Keep in mind, students may get confused if there are two Mr. Smiths in your school.

Display Name

Email I don't have an email address

First Name
Middle Name

Last Name
Enter a password into the Password field. Write this password down so you don't forget it when you want to log back into Assistment. Repeat this password in the Confirm Password field,

Password

Confirm Password

Figure 8: Teacher sign-up page for ASSISTment

Log in

Meed an account? Sign up
Login

Password

Remember me: O

| forgot my password

For students:: If you didn't provide an email address, your login is your first name, middle initial, last initial, and birth date. {example: John Mark Smith born on
August 1 = JohnMSOBO1)

For all other users: Your login is your email address

Figure 9: Log-in page for ASSISTment

While logged in to the teacher account, the teachersable to make the following
choice: they can either build their own ASSISTmemtbfems or create classes with problems

already built by the builders.

3 See Section 3.4 p25
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To do the latter, teachers need to be in the “Asseds’of ASSISTment as shown in

1
Figure 10. In this tab, teachers are able to create ramsed by clicking ¢ iNewlass A goreen

such as the one in Figure 11 will appear, prompting therthtoname, the grade level and the
type of class (one that allows everyone access ertloat needs the approval of the teacher).
When the new classes are created, the screen will ali the classes (Figure 12), allowing the
teachers to easily manage them. Furthermore, theesaontains important links (Figure 13),
which allow the teachers to assign problems to the stsidamd monitor the students’ and

classes’ progress and results.

Assistment  puild [ Account [NGNGEGN -

Current Classes  Disabled Classes

Manage your Classes

Here you can manage your classes.
Classes

forew|
o7 New Class

Figure 10: Blank “manage your classes” page

o
A_S,Sj stment  puild PEres Account _Lngnut

Current Classes  Disabled Classes

Manage your Classes

Hera you can manage your classes.

Classes

=z
§'| Type: jAnyone can enroll in the class i" L// Save or Cancel
Anyone can enroll in the class [

Must wait for teacher approval

Grade: || K

ae
L
G~ h W N —

Freshmen
Sophmore
Junior
Senior
Masters.
PhD

Figure 11: Building a new class
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Manage your Classes
Here you can manage your classes.

Classes

Period 3 07/08
Grade: 7

Type: Anyone can enroll in the dass Roster Assignments Item report Report Summary Skill Report Disable
Period 4 07/08

Grade: 7

Type: Anyone can enrollin the dass Roster Assignments Item report Report Summary Skill Report Disable

Period 5 07/08
Grade: 7
Type: Anyone can enroll in the dass Roster Assignments Item report Report Summary Skill Report Disable

Period 6 07/08
Grade: 7
Type: Anyone can enrollin the dass Roster Assignments ltem report Report Summary Skill Report Disable

=
7' New Class

Figure 12: Managing classes

Roster Assignments |tem report Report Summary Skill Report Disable

Figure 13: Links for managing classes

The %= |ink (Figure 13) lists all the students in the clasd allows the teacher to
change the passwords of the students. Furthermoreableetrs are able to remove students from

the class, if necessary.

The fstnment ink (Figure 13) allows the teacher to manage thigrasents for each
class. As shown in Figure 14, a whole list of presegassgnts (depending on the class level

selected) is automatically added onto the list. If teaches not satisfied with these assignments,

Gl New Assignment

they are able to delete assignmer’; () and/or add ngmmassts =~ " ) by choosing

N

from a list of over 5000 already-built assignments (Fiduie
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Class > Period 3 07/08
Roster Item report Report Summary

Class:

Period 3 07/08|~|

Here are the assignments for your class; you can manage assignments and see how your students are doing.

Assignments

1 - Introduction To ASSISTment
Class progress: 0 not started, 0in progress, 0 complete Progress Preview Grades Item Report Summary

2 - Choose 20 Pretest - 7th grade(revised)
Class progress: 0 not started, 0 in progress, 0 complete Progress Preview Grades Item Report Summary

3 - D.1.7-Venn-Stem-n-Leaf-Circle-Graphs (9 items)
Class progress: 0 not started, 0 in progress, 0 complete Progress Preview Grades ltem Report Summary

86 - 30871 - Moving_5traight_Ahead_Inv_4_first
Class progress: 0 not started, 0in progress, 0 complete Progress Preview Grades ltem Report Summary

87 - 30910 - Moving_Straight_Ahead_Inv_4_second
Class progress: 0 not started, 0in progress, 0 complete Progress Preview Grades |tem Report Summary

88 - 30949 - Moving_Straight_Ahead_Inv_4_third
Class progress: 0 not started, 0in progress, 0 complete Progress Preview Grades Item Report Summary

T
G/ New Assignment

Figure 14: List of assignments

15196 - MA2610 - 8a, 8b, 8c, 8d 5

5197 - MA2610 - 11a, 11b, 11c Dol et e e
15198 - P.4.8-Writing symbolic expressions v.3 (16 items)

5199 - Problem Set #32601 Progress Preview Grades |tem Report Summary
13200 - Problem Set #32602

5201 - Incline Plane Experiment test Pibiged Prisibw Gralis:. Tim RERaR Sy
5203 - Chapter 7, Problems 18, 19 and Chapter 8 Problem 10

15205 - Chapter 7, Problem 15

5206 - Chapter 8, Problem 13 Progress Preview Grades ltem Report Summary

5207 - Chapter 8, Problem 15
15208 - Chapter 7, Problem 8
5209 - Chapter 7, Problem 10
15210 - Problem Set #33131
5211 - CMP Isomorphic Experiment 2 Piberess Praew Cradss, Msm Regort Simmary
9212 - CMP Isomorphic Experiment 1
5213 - CMP Isomorphic Pre-Test
5214 - CMP Isomorphic Post-Test

Choose a Problem Set to assign: 3" Cancel

Progress Preview Grades . Item Report Summary

[

Progress Preview Grades Item Report Summary

4

Figure 15: Adding new assignments on ASSISTment

Progress Preview Grades ltem Report Summary

Figure 16: Links for managing assignments

Below the title for each assignment, the teachensview the progress: the number of
students who have started, are working on, and have ceaiglee assignment. Furthermore,

links on the right side of the page (Figure 16) allow tbachers to easily manage the
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assignments. With th 222== |ink, the teachers are ableetw gach student’s status for each

Preview

assignment (Figure 17). Tt —— link shows the problem. \ttigr 2= |ink, the teachers

are able to see and change the grades for each studgvatfparticular assignment (Figure 18).

94 - Stretching_and_Shrinking_Inv_5
Class progress: 9 not started, 2 in progress, 16 complete Progress Preview Grades |tem Report Summary

Figure 17: Status of students (names of students have laededblout)

Gradebook - 94 - Stretching_and_Shrinking_Inv_5

Here are all the grades for '94 - Stretching_and_Shrinking_Inv_5". To find a particular student quickly, start typing their name in the filter box.

filter by name:

Save changes

Figure 18: Grades of students (names of students have laekadbut)
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The === |ink will provide the teachers with detailed inforimatof each student. As shown

in Figure 19, in addition to the status of the students in thegassents, the teachers are able to
see the students’ average grade for the problem set&ritsfeom each individual ASSISTment

in the problem set. Additionally, the teachers are tblgee the answers the students made. The
number of scaffolds and hints the students asked foralgh be recorded onto this page.
Furthermore, with a click of the* ” next to the nam&sthe students, the teachers will be
brought to a page showing the student lggs.(re 20). In this page, the teachers will be able to
deduce whether the student was guessing the answers by linlkingmbunt of time the

particular student took on each ASSISTment to the @yacy of the answers.

Item level report
Roster Assignments Report Summary [tem Report with old data

Class: [e)E
Period 3 07/08[~] DI
Assignment: ST
X
94 - Stretching_and_Shrinking_Inv_5 E
#2563 14162 25664 1416 #14163 #25485 #25556 2556; #25435 68!
I i 8 & & & S T O
X X
et B 1 times 1 tim
< x x a x = X o o o
_ oK 22yards 735 P 2 i 21

requested requested

Figure 19: Item report of individual students for assignménésnes of students have been

blacked out)
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Student logs

Student:
Assignment: Stretching_and_Shrinking_Inv_5
Mote: These actions are in chronological arder. The quantities reported in seconds indicate elapsed time since
the previous action.

BLUE: Answered correctly. DARK ORANGE: Answered incorrectly.

Object 1D / Input
text

Time Action

Thu Feb 07 08:43:05 -0500 2008 Started a problem #25636

Thu Feb 07 08:43:43 -0500 2008 Started a problem #14162

Figure 20: Student logs

Summary

By clicking on the =" link on the ASSISTment provides thecters with a summary
of the classes’ progress as shown in Figure 21. This payesshe number of problems done
and the number and percentage of correct problems. Fudterinshows the expected MCAS

score and performance level of each student (numberanflatd deviations below or above

average). Both th ==t g™ jinks can be found on the “manage cjasses” page

(Figure 12 and Figure 13)

18|Page



Class summary
Roster Assignments Item report Report Class Surnmary Report with old data

Class:
Period 3 07/08 x|
Assignment:

94 - Stretching_and_Shrinking_Inv_5 B

Print this report

I

Figure 21: Class summary (names of students have been btadled

Assignment level report
Roster Assignments Item report Summary Report with old data

Period 3 07/08|~|

Number Data
Number Sense Analysis
Sense 1 Level 1 level 1
Summary — Data Mumber Data Summary | Summary | Stretch_and Shrink Inv_1_first | Stretching and Shrinking Inv_1_second = Stretching and Shrinking Inv_5
_____ T s is | Sense | Analysis | ThuFeb | Thu Feb Summary
Level 1 level 1 7 13:29:13 -0500 2008
SR Summary  Summary | Summary 34:00
Il © O 0O 0|0 0|0 O O] O
Bl c| oo 0 o © ©
Bl O O/ 0/ 0|0 0 = © o
I © O 0O O 0O © O o o
HN © 0 O O O o o o ©

Figure 22: Assignment level report (names of students lbeee blacked out)

3.2 ASSISTment for Students

From a trip to Worcester East Middle School, it hasnbebserved that some special
education students have problems with working on the ASSERT system. This method of

teaching requires more patience and self-motivation thest, which many children do not
9|Page



have. Therefore, it seemed that some students mightiseothe system without some sort of
supervision or guidance from an adult. Those without muclempzdi tend to guess at the
answers. Furthermore, ASSISTment requires a lot afimgaand some of the special education
students have problems with that, which adds to their dsstfié they do not get the correct
answer). However, those who have the patience to wookigh the problems seem to benefit

from the ASSISTments.

3.3 Tutoring Aspect

As stated before, the ASSISTment system is crdatador students in different areas of
mathematics. This is possible through three main featwesffolding questions, buggy
messages, and hints. Let us go through an already-moithe-ASSISTment example taken
from question 10a of the 2004' Grade MCAS.

As seen in the Figure 23, the main problem allows the stside either request help for
the question if they have no idea how to approach the ignest submit an answer. If the
student requests for help, a scaffolding question will api@drshould guide them in answering
the problem as shown in Figure 24. This same scaffoldapjikar if the student were to submit
the wrong answer. However, instead of the message s‘Lebve on and figure out this

problem”, the message, “Sorry, that is incorrect.sbetve on and figure out why!”, appears.
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T

1 in.
1in.—
Shape A
Which one of the geometric terms listed most accurately describes Shape A?

Comment on Problem #34027

OA. Equilateral Triangle
OB. Rhombus

OC. Right Isosceles Triangle
©D. Trapezoid

Figure 23: Main problem of (Grade 6, 2004, Q10a)

Let's move on and figure cut this problem

In order to solve the problem, we must first define the terms listed. Let's start with equilateral triangle.

What is an equilateral triangle?

Comment on Problem #34028

OA. A three-sided shape with one 90-degree angle and two equal sides.

OB. A three-sided shape with three equal sides.

OC. A four-sided shape with one pair of parallel sides.

OD. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

Figure 24: 1st scaffold of (Grade 6, 2004, Q10a)

As shown in Figure 24, similar to the main problem, thefstds give the students the
same two choices—they can either request for help or salmnainswer. In some cases, as in this
scaffold problem, a so-called buggy message will appear @igb), telling the student the
terminology the wrong answer is describing. For eachhefwrong answer in this scaffold
problem, there is a buggy message. If the student redoestelp, a hint will appear which
should help him/her answer the scaffold problem (Figurel2®)ever, if the student is still not
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able to answer the questions, a hint that gives him/leeamiswer will appear (Figure 27). In

some cases, more than two hints are available to guedgtudent to the correct answer.

Let's move on and figure out this problem

In order to solve the problem, we must first define the terms listed. Let's start with equilateral triangle.

What is an equilateral triangle?

@A. A three-sided shape with one 90-degree angle and two equal sides.

©OB. A three-sided shape with three equal sides.

OC. A four-sided shape with one pair of parallel sides.

OD. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

No, sorry. This is a ight isosceles triangle.

Comment on Problem #34028

Figure 25: Example of a buggy message (Grade 6, 2004, Q10a)

This is an equilateral triangle. Look at the sides to find the correct answer.

Comment on Hint 27758

Figure 26: 1st hint of scaffold 1 (Grade 6, 2004, Q10a)
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This is an equilateral tiangle. Look at the sides to find the correct answer.

Comment on Hint £27758

Notice that an equilateral triangle has three sides. So you can eliminate answer C and D.
Also, all three sides of the equilateral triangle are the same length.

c

60°

60° 60°
A B

An equilateral triangle is a three-sided shape with three equal sides.

Select B.

Comment on Hint 27759

Figure 27: All hints of scaffold 1 (Grade 6, 2004, Q10a)

This process of scaffold and hints is repeated a few tmsesecessary. As shown in
Figure 28, once the student has gone through all the stiaffajuestions, the original problem
iS given again. At this point, the student should be able sowemthe question. However, if the
student is still not able to answer the problem, theze\ao features—the buggy messages and

hints—whose purpose is to help him/her obtain the corregtean(Figure 29 and Figure 30).
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Now we have defined all the terms, let's go back to the original problem.

T

I in,

1
1in.—

Shape A

Which one of the geometric terms listed most accurately describes Shape A?
Comment on Problem #34032

Request Help
OA. Equilateral Triangle
OB. Rhombus
OC. Right Isosceles Triangle
OD. Trapezoid

Figure 28: Last scaffold, repeating the original problemdé&® 2004, Q10a)

Now we have defined all the terms, let's go back to the original problem.

T

I in.

1
—1in.—

Shape A

Which one of the geometric terms listed most accurately describes Shape A?
Comment on Problem #34032

Request Help
®A, Equilateral Triangle
©B. Rhombus
OC. Right Isosceles Triangle
OD. Trapezoid

The shape is not a three-sided shape with three equal sides, so it is not an equilateral triangle.

Figure 29: Example of a buggy message for the last sddfByhde 6, 2004, Q10a)
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Now we have defined all the terms, let's go back te the eriginal preblem.

T

| in.

1
1in.—

Shape A

Which one of the geometric terms listed most accurately describes Shape A?

Comment on Problem #34032

Notice the shape is a three-sided shape with a 90-degree angle and two equal sides.
Comment on Hint #27797

A right isosceles triangle is a three-sided shape with a 90-degree angle and two equal sides.

Select C.

Comment on Hint #2798

OA. Equilateral Triangle
©B. Rhombus

OC. Right Isosceles Triangle
OD. Trapezoid

Figure 30: All hints for the last scaffold (Grade 6, 2004, Q10a)

3.4 Design Process
The builder has been created for simplicity—one doesheetl to have much computer
aptitude to use this feature. However, the builder is-toresuming, with much time being put

into uploading of pictures.

As the group lacked experience in writing tutoring questants in using the builder, it
was necessary that we started somewhere. Sindmiilder is time-consuming, it was suggested

that we improve our tutoring skills before attempting bwglder, so that our work could be
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critiqued before too much unnecessary time was spent drhérefore, as a first step, drafts of
scaffolding questions were made using Microsoft Word.

As shown in Figure 32, the drafts contained the exacteotrthe main problem,
scaffolding questions, images, hints, and answers—to be tputhm builder. After a draft was
approved, the content was then inserted into the buitdertext was cut-and-pasted and the

images were uploaded (to be explained in the next sg¢ction

@ A hexagonal prism is shown below.

:

L
f}

UM RU S
1

|V

What is the total number of edges in a hexagonal prism?

Figure 31: Original problem from the MCAS (Grade 6, 2007, Q29)
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Lﬂ":ﬁ! v ) 2007 Q20 - Microsoft Word =
| Home | inset  Pagelayout  References  Malings  Revew  View @

=4t T ——— — = [ 2 | & Find -
0o Times Hew Roman 18~ [ A" &7 [ = - & - AsBbCel| AsBbCel AaBbCi AaBbCc AaBbCcl AaBhCel - M & e
- Farmat Painter B U e x ”A'“Hay

fiNormal | 7 Mo Spaci.. Headingl Heading2 Heading3 Heading4 hange:
Clipboard = Fant ) iz Styles. Editing

Styles = lg Setect =

6t Grade MCAS 2007 Q20 Scaffolding Questions

Scaffold 1:
Mam Problem:
First, let’sunderstand what an edge is.
‘Which of the following is an edge?

A hexagonal prism is shown below.

‘What is the total number of edges in a hexagonal prism?
Answer: 18

Lﬂ“_""“ 2007 Q29 - Microsoft Word _oamox
| vome | et  pagelajout  Refernces  Maings  Revew  View @
Faves ronen s [

o Famiat Pamter i e ol . X Aa~ {1 =z - THormal | T NoSpaci.. Headingl Heading2 Heading3  Heading4

Clipboard & Font. i Style:

Lei s lookat the figure below. Each edge is in a different color.

A@\

Inaih:eemmenswmlshape two faces forman edge.

Hint 2:
Figure B shows an edge.
Select B.

Scaffold 2: Hm2
Now that we know what an edge is, let's 5o back to the original problem. Each edge 1s in a different color. Count the numher of edges (colored
How many edges are in the hexagon inred? lines).

Hint 3:
There are § edges in the hexagon inred.
Tpeing.

Hﬂe"s a hexagon, one of the edges is colored in red
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g ane -
Home | lInset  Pagelajout  References  Malings  Review  View.

2007 Q29 - Microsoft Word - m x

Times New Roman 18 - |lAN W ”@I

% Cut
3 Copy

' T S B
AaBbCcl|| AaBbCel AaBbCi AaBbCc AaBbCcl AaBbCel | X

3 Replace

Paste )
- F Format Painter

Clipboard =

|B F T -abe x X Aav||¥-

TNarmal | T MNoSpaci.. Headingl Heading2 Heading3  Heading4

I Sefect =
Styles. || Editing

Scaffold 3:
Now, how many edges are in the two hexagons in the prism?

;S

The hexagons are colored in red.

Hint2:
There are 2 hexagons and 6 edges in each hexagon..

6+6=2

Hint 4- }

All the edges are in different colors. Count the number of edges (colored
lines).

q

Hint 5:
There are 12 edges i the two hexagons m the prism.
Tpemll,

Scaffold 4: i
How many edges link the two hexagons together?

Pagelayout  References  Mailings  Review  View

2007 Q29 - Microsoft Word -\ x

Times New Roman wHE .

AaBbCcl|| AaBbCcl AaBbCi AaBbCc AaBbCcl 4aBbCcl

P Fomat painter B LU sex X
& Font.

Hint 1:
One of the connecting edges is colored inred.

Himt 2:

TNormal | T NoSpaci.. Headingl Heading2 Heading3  Heading4

Styls

Hint 3:
There are 6 edges connecting the two hexagons together.

Scaffold 5:
Now, let's go back to the original problem.

A hexagonal prism is shown below.

All the linking edges are in different colors. Count the number of edges

comnecting the two hexagons (colored lines).

28|Page




H2-0 )+ 2007 Q20 - Microsoft Ward i e
| Home | insert  Pagelayout  References  Mallings  Review  View @
&4 Find ~

Gt Times NewRoman -118 - |10 0[] |2 i R
E s Copy = - = & x| ‘%H | AaBbCcl|| AaBbCel AaBbCi AaBbCc AaBbCcl daBbCel - %
TNormal |7 NoSpaci.. Headingl Heading2? Heading3 Heading4 - Change

i -

Styles:

Hint 1:
There are 12 edges in the two hexagons and 6 edges connecting the two
hexagons together.

Hint 2:

12+6=2

Hint 3:

There are 18 edges in the prism in total.
Tvpeinls.

Page:90f9 | Words:320 | <% | Recovered |

Figure 32: A sample of building draft in Microsoft Word &de 6, 2007, Q29)

Once the group became acquaint with the approach of wititengutoring questions and
the builder, drafts were no longer necessary. Instiedscaffolding questions were directly

created in the ASSISTment builder.

3.4.2 Building the ASSISTments

The building process on the ASSISTment website iggéiifarward for the most part and
can be done either on Internet Explorer or Firefoshas been found that on Firefox, the user
needs to refresh the page when attempting to switchebetthe main problem and the scaffolds

or he/she will not be able to save the problem bodytamts.
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The builder allows the users to choose either to aidtingents via the hints or scaffold
approach. When scaffold is enabled, hints are disablechéopitoblem. For this project, the
group is only using the scaffold approach.

Since images (as opposed to words) have been found toreeeffective for 8 graders,
in most cases, the user needs to add images into theherain problem, scaffolds or hints. This
process is a little inconvenient as he/she needs to uffleathage onto the system before being
able to insert the image into ASSISTment. Another issuthe format of the image to be
uploaded. Microsoft Word's .doc files have been found d@otdp big (in dimensions) when
inserted into the builder. Our group has found that PaintMintbsoft Visio are some of the
better ways to create the images.

While using the builder, the user needs flag the probjpe &s either a fill in or multiple
choice (the two main types used in this project) for kbl main problem and scaffold.
Additionally, the answer added has to be labeled asatarenvrong. Furthermore, the user has
to make a decision whether to add “buggy” messages or@ataonessages to the wrong answer
to aid the students in obtaining the correct final answer.

To show the building process, the same example as ndbe previous—question 29
from the 2007 § grade MCAS—will be used. Figure 33 shows the completed prailem.
The problem has been flagged as a scaffolding-type problerefore, the hints have been
disabled for the main problem. Additionally, as in thEAS, the problem has been flagged as a

“fill in” type, with “18” as the answer. A preview of¢hmain problem is shown in Figure 34.
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o
!AS,SIStment N{GE Assess Account jeslin (jeslin@wpi.edu) Logout

Assistments  Problem Sets  View Comments

Build : Main Problem (scaffold)
[No tags currently assigned]
Edif tags

26287 - Grade 6, 2007, 29 [ v First, let's unde...

(| |
G New Scaffolding Problem |52 Enable hints for this problem preview v Now that we know ...

v Main Problem

v Now, how many edg...
Fotsee ] B F U [|[IZ= A-%- (& T x x #| | i i v How many edges co...
v Now, let's go bac...

mEe

A hexagonal prism is shown below.
Vs R S 8
?Save Problem Body

Problem Type: ;\FiLL in
Rank

Answers _'Fi in
— |Check all that apply
18 Algebra :

‘{F‘ New Al Multiple choice
'_' Ungraded open response

Hints

Hints are disabled when scaffolding is enabled on a problem, however you can switch back to hints by clicking on "Enable Hints for the problem™ up top
(this will disable scaffolding for this problem).

Figure 33: Build of main problem (Grade 6, 2007, Q29)

A hexagonal prism is shown below.

Comment on Problem #33714

Figure 34: Preview of main problem (Grade 6, 2007, Q29)

Below (Figure 35) is the build of the first scaffold ftris particular example. The

problem type has was flagged as “multiple choice” as deted in the draft in Figure 32,
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therefore four answers were needed: A, B, C, and DOt Was not yet possible to add in images
into the answers, the choices were uploaded onto ASSS8T and then inserted into the
problem body. To guide the students to obtaining the coarewers, hints were added to the
scaffolds. Additionally, in order to further guide the stideto getting the correct answers,
buggy messages, or incorrect messages, were added tooing answers as well. Figure 36
shows a preview of this. This process was repeated foreteof the scaffolds (Figure 37 to

Figure 39).

v
Assistment {00 Assess Account jestin (jeslin@wpi.edu) Logout

Assistments  Problem Sets  View Comments

Build - First, let's unde... (scaffold)

[Mo tags currently assigned]

Edit tags v Main Problem
i ] 7 B ie-for-thi ] First, let’s unde...
Fi rst, let's unde... T Enable scaffolding for this problem B Acidd sicw problesi to tiis seaffold v ?

v Now that we know ...
A-2- 87 x x| \ | | v Now, how many edg...

[e] v How many edges co...
v Now, let's go bac...

=7
</ Save Problem Body

Problem Type: | Multiple choice [l

Answers

A Correct? []

Incorrect Message:
That's a face.

Save ANSWeEr | or Cancel
v B

¥ C Thatsa diagonal line across a face.

X D That's avertex.
03/ New Answer

Hints

Let's look at the figure below. Each edge is in a different color.

In a three-dimensional shape, two faces form an edge.

Figure B shows an edge.

Select B.
.2/ New Hint

Figure 35: Build of 1st scaffolding question (Grade 6, 2007, Q29)
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Let's move on and figure out this problem

First, let's understand what an edge is.

Which of these figures shows an edge?

)

Comment on Probiem £33715

Let's look at the figure betow. Each edge is in a different color.

/\

In a three-dimensional shape, two faces form an edge.

Comment on Hint 227261

Figure B shows an edge.

Select B.

Comment on Hint £27262

That's a face.

Figure 36: Preview of 1st scaffolding question (Grade 6, 2007, Q29)

As stated in the section before, the last scaffold ispetition of the main problem. As

shown in Figure 40, differing from the main problem, hintsenadded for the last scaffold to
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help the students who are not able to answer the questlem after going through all the

scaffolds. A preview of the first scaffold is showrFigure 36.

Now that we know what an edge is, let's go back to the original problem.

How many edges are there in the hexagon in red?

]
]
]
1
1
1
1
1
1
]
I
]
1
1
1
-,

Comment on Problem #33717

One of the edgesis colored in red.

i

|

|

|

|

|

|

|

|

I

|

I

|

|

|

|

|

}
p—

s ~

<~ |

Comment on Hint #27764

Each edge is colored in a different color. Count the number of edges (colored lines).

/|

e e e

]V

Comment on Hint 227265

There are 6 edges in the hexagon in red.

Type in 6.

Comment on Hint 527266

Figure 37: Preview of 2nd scaffolding question (Grade 6, 2007, Q29)
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Now, how many edges are there in the two hexageons in the prism?

1
I |
i
T |
: i
i
| |
! 1
! i
i |
! |
i
.
I 1
/)7_7 -7_7-]“-‘- ~
\____.——

Comment on Problem #33718

The two hexagons are colored in red.

Comment on Hint 227267

There are 2 hexagons and 6 edges in each hexagon.
Comment on Hint #27270

6+6=7
Comment on Hint #27272

All the edges are in different colors. Count the number of edges (colored lines).

/|

lam

There are 12 edges in the two hexagons in the prism.

Comment on Hint #27268

Typein 12.

Comment on Hint #27269

Figure 38: Preview of 3rd scaffolding question (Grade 6, 2007, Q29)
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How many edges connect the two hexagons together?

I
1
|
I
I
I
I
I
!
|
i
I
i
I
i
.

Comment on Problem 33719

One of the connecting edges is colored in red.

(I

Comment on Hint 27275

All the connecting edges are in different colors. Count the number of edges connecting the two hexagons (colored lines).

Comment on Hint #27276

There are 6 edges connecting the two hexagons together.

Typein 6.

Comment on Hint #27277

Figure 39: Preview of 4th scaffolding question (Grade 6, 2007, Q29)
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;TN Assess

J Account
Assistments  Problem Sets  View Comments

jeslin (jeslin@wpi.edu) Logout

Build » Now, let's go bac... (scaffold)
[Mo tags currently assigned]

Edit tags v Main Problem
Now, let's go bac... 1] 67 Enable scaffolding for this problem I i v obliomite s seatfolit v First, let's unde...

v Now that we know ...
A-w. 8 F % X @ | ‘ ‘ v Now, how many edg...

m

~Fontsize~ v B 7 U |

faw, let's go back to the origina

v How many edges co...

ME3

i v Now, let’s go bac...
A hexagonal prism is shown below. ; g

[w
e — ]

=7
7 |save Problem Body

s [
Problem Type: | Fillin \"J

Answers

V18

'G5/ New Answer

Hints

There are 12 edges in the two hexagons and 6 edges connecting the two hexagons together.

12+6=7

There are 18 edges in the prismin total.

Type in 18.
192! New Hint

Figure 40: Build of last scaffolding question (Grade 6, 2007, Q29)
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Now, let's go back to the original problem

A hexagonal prism is shown below.

d 1

H ]

1 1

1
@

|
i
|
1
I

]
I
1
1
]
1 i
1
1
I
i
1
)

| T ——

What is the total number of edges in a hexagonal prism?

Comment on Problem #33722

There are 12 edges in the two hexagons and 6 edges connecting the two hexagons together.

Comment on Hint #27278

12+6=7?
Comment on Hint #27279

There are 18 edges in the prism in total.

Type in 18.
Comment on Hint #27280

Figure 41: Preview of last scaffolding question (Grade 6, 2009) Q

The geometry and measurements problems created wereplheed into different
groups, or problem sets, following the Curriculum Frame(vlassachusetts Department of
Elementary & Secondary Education) found on the Mass.ghsite. The purpose behind this is
to perform a study of the effectiveness of ASSISTnsgster and to allow the teachers to test
the students’ understanding of the material coveredasscFurthermore, students can make use

of these problem sets to increase their knowledge o e@mmplex topics.

* For more information, see Appendix B p208
® See Section 4 p40
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As shown in Figure 42, each problem set consists of agpepost-test in addition to a
minimum of one scaffolding problem. The pre- and posttast essentially the same problem,
with the pre-test simply being the question. To teststhdents for their prior understanding of
the material, the pre-test problems do not tell the stsdehether they got the answers correct
or wrong (seen in Figure 43), whereas the post-testgrabtontain the scaffolding questions,
hints, and answers. The post-tests test the studentiersianding of the topic after the

scaffolding questions, thereby allowing us to test the ®ffermess of the scaffolding approach.

Scaffold

#0of Q Groups Problem Set Pre-Test Post-Test
Problems
4 6.M.2 5176 26504 26297 26352
26343

Figure 42: A sample of problems in a problem set (Problérslsts: 6.M.2)

s D
The measure of an angle is 100°. What kind of angle is this?

Right
Acute

9 Obtuse
Straight

. 7

X Sorry, that is incorrect. Let's move on and figure out why!

This was a pre-test questicn.
We will not tell you if your answer is right or wrong.

You will get this problem again at the end of this problem set.

Ok

Figure 43: Preview of a pre-test problem (Problem set 51¥625.
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One major issue was encountered during the building proéasshe ASSISTment
system was still in the developmental process whergtbap was using it, there were times
when necessary builder features were not functioning progeslyinstance, the tab shown in
Figure 44 for the hints of the scaffold was absent duringiagef time; therefore, html had to
be used to bold or color text, insert images, etc. Thasle the building process more time-

consuming.

I--Fontsize--vBIH||EE§EA"BE‘7'|&T x. x' [ | | | |

Figure 44: Screenshot of builder tab

3.5 Additional Work

One of the group members created 10 extra measuremergmsbdiol the second term of
the project as she needed to complete an extra 1/3 VEBit.cBince these problems were

completed too late to be tested by the students, theyneeable to be included in the study.

4 Study

4.1 Aim

The aim of this study is to test whether the scdiifig questions of the ASSISTment

system are actually effective in aiding students wigr tlearning of Mathematics.

® See Appendix A p192
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4.2 Hypothesis
Students learn from the ASSISTment system (primasiyng the scaffolding method).
Additionally, students with the higher IRT scores shcwdve a higher gain score than those with

the lower IRT scores.

4.3 Method

To launch this study, problems from the MCAS were batib the ASSISTment system
using the scaffolding questions approackhese problems were then group into sets according
to the Mathematics Curriculum Framework (MassachusB#partment of Elementary &
Secondary Education). The problem sets contained pre- atdegso problems and a minimum
of one scaffolding problem. The pre- and post-teststiesstudents for their understanding of
the material before and after the scaffolding questiang, in effect, allowing us to test the

effectiveness of this tutoring method.

Experimental sessions were done in various schools inMbicester area: Burncoat
Middle School, Forest Grove Middle School, Oak Middh&dl, Worcester Arts Magnet, and
Worcester East Middle School. These sessions wereatly held in the computer labs of the
schools for approximately an hour. To make sure that pemblem set contains some data,
students were assigned different problem sets to stawitaf

As the students have already had some background with theeysg@and measurement
material, the pre-tests tested each student for phieir understanding of the topic. The post-test

will test the students’ understanding of the same topier ahe scaffolding problems. All

" For more information, see Section 3.4 p25
41|Page



answers chosen or filled in by the students were loggedtha system. With the ASSISTment
system, we were able to obtain the following data: in@l the students did for each of the pre-
and post-test. Data obtained from the tests were #matyzed and a conclusion was then

obtained.

4.4 Data

Table 1: A fraction of the raw data showing input andexrress of the answers filled in for all

guestions in each problem set (names have been blacked out)

Pre-test Scaffold 1 Scaffold 2 Scaffold 3 Scaffold 4 Post-test .
Sequence | Teacher | School User Name Student #in | Complete
D IRT | Answer Correct Answer Correct Answer Correct Answer Correct Answer Correct Answer Correct Seq. ness
ness ness ness ness ness ness
Forest
N No_dat
5172 Grove 2.0437 |120 B.s*6 |1 44 0 0-ans 4 0-_¢ca A.120 o 5 |complete
Middle wer a
School
Forest
G No_dat
5172 rove .0.4433 (18 cs/6 o 54 1 c3o o - c.108 |o 5 |complete
Middle a
School
Forest
No_dat
5172 Grove 13333 |108 D.40 |1 54 1 B.s*6 |1 0-_¢ca D.20 |o 5 |complete
Middle a
School
Forest
G No_dat
5172 rove 0.0413 [120 B.s*6 |1 A13 |o 44 feet |0 0_ca A.120 |o 5 |complete
Middle a
School
Forest
G No_dat
5172 rove 1.3333 |18 54 1 B.s*6 |1 D.40 |1 02 B.18 |1 5 |complete
Middle a
School
Forest
5172 Grove 2.2226 |120 54 1 B.s*6 |1 D.40 |1 No_dat No_dat 5 |incomplet
Middle a a e
School
Forest
No_dat
5172 Grove 2.2186 |120 B.s*6 |1 D.40 |1 126 |o 0-¢ca A.120 o 5 |complete
Middle a
School

After a sufficient amount of data was collected (apprexety 610 data sets), the raw
datd obtained was then processed by the group before thessnstigge was started. Incomplete

data (problem sets in which the post-test was not caegbl could not be used and therefore

8 See Raw DataAppendix C p233
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were deleted from the taBleApproximately 97 data sets were excluded from the listtdue
incompleteness.

As seen in Table 1, the raw data consists of colurabsldd “Correctness” with the
numbers “1” and “0”. The “1” means the students answeredptbblems correctly and “0”
means the students answered the problems wrong. Nextuskbedhe pre-tests in the
ASSISTments do not actually have the answers labeletbect or wrong, the column for
correctness of the pre-test problem had to be filleduithteither a “1” or a “0”.

Finally, to find out whether the students learned fromstteffolds, the gain score was
calculated and put into Table 2. The gain score is computdtidigg the difference between
the scores for corresponding pre- and post-tests (psistrtinus pre-test). A gain score of “1”
means that while the student answered the pre-test wrefsipehanswered the post-test correctly
after doing the scaffolding problems (i.e. the studemh&zhfrom the scaffolds); a gain score of
“0” means that the student either answered both thegme-post-test correctly or incorrectly
(i.e. the student did not show improvement or deteriargtnd a gain score of “-1” means that
the student answered the pre-test correctly and thetggisticorrectly (i.e. the student showed

“unlearning”).

® For a list of excluded data, see Appendix C p345
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Table 2: A portion of the processed data showing the gaies for each data set

Sequence Type Teacher School User ID Name Student IRT | Pre-test Scaffold 1 Scaffold 2 | Scaffold3 | Scaffold 4 Post-test Gain #in Seq.

Measuremen Burncoat
5172 + Middle -1.947323 |0 0 0 0 0 0 5

School

Measuremen Worcester
5172 East Middle -1.752038 |1 0 0 0 0 0 5

t
School

Measuremen Burncoat
5172 t Middle -1.441691 0 0 1 0 0 0 5
School

Measuremen Burncoat
5172 t Middle -1.417862 0 1 1 0 0 -1 5

School

Measuremen Burncoat
5172 + Middle -1.396434 |0 0 0 0 0 0 5

School

Measuremen Forest Grove
5172 N Middle -1333329 |0 1 1 1 0 0 5
School

Measuremen Burncoat
5172 + Middle -0.476883 |0 0 0 0 1 0 5

School

Some students appeared to deteriorate after the stadfa@jdestions. This might be due
to the way the pre-test was set up. Because the studergsot told whether they answered the
pre-test correctly, they might have assumed thattissver they filled in or chose was wrong,
but in reality it was the correct answer. Therefdhe, students might have filled in or chosen a
different (wrong) answer for the post-test. Theseadakere not excluded as this shows

uncertainty in the students even after doing the schifiglproblems.

4.5 Analysis

Statistical analysis was conducted on several diffedaa. The first test will show
whether, in general, the students learned from thdodd@ig questions; the second will show
whether there were differences in learning between th@sutement and geometry problems.

All t-test analysis was conducted using Microsoft Excel.

To test the overall learning of the students, a t-tast@onducted on the data obtained.
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Table 3: T-test showing overall learning of students

Overall
Mean 0.008404644
Variance 0.1557884
Observations 172
Hypothesized Mean Difference 0
df 171
t Stat 0.279264679
P(T<=t) two-talil 0.780379184
t Critical two-tail 1.973933915

As shown in Table 3, for a large sample size of 172 stadd@ mean gain score is 0.0084. This
number is not very far off from “0”, which means: oJkrthere was barely any learning from

using the ASSISTments. A one sample t-test was dorkeoaverall gain score of each student,
testing a null hypothesis that students did not leardl &ara average gain score of 0). The p-
value was 0.780, which is very large (Petruccelli, Nandradh@hen 292). This means that the
evidence for the null hypothesis is very strong, i.e.ghvalue does not support the hypothesis

that the students learned from the scaffolding questions.

To test whether there was a difference between thenitgy in geometry and

measurement problems, a t-test was conducted on twaszpata obtained.
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Table 4: T-test showing learning of students in both gegragill measurement problems

Geometry Measurement
Mean 0.029896313 0.008030303
Variance 0.229924166 0.123255514
Observations 124 110
Hypothesized Mean Difference 0 0
df 123 109
t Stat 0.694282422 0.239897155
P(T<=t) two-tail 0.488814378 0.810860551
t Critical two-tail 1.97943866 1.98196743

As seen in Table 4, there is a difference betweeretming with the geometry and
measurement problems, with the mean gain score for treejey being 0.0299 and geometry,
0.0080. Again, a one sample t-test was done on the ogarallscore of each student for each
problem type, testing a null hypothesis that students dittaot at all (an average gain score of
0). The p-value is found to be a lot lower for geomékign for measurement, which further
shows that the students learned more from with the gepreeaffolding questions than the
measurement ones.

However, even though results do show the geometry sdamifpuestions were more
effective than the measurement ones, the mean gaiasstor both problem types are still very
low—close to 0. The p-values found are also large, suppdhaaqull hypothesis that students

did not learn from the ASSISTment system.

Separate one sample t-tests were conducted on daireedbif@m each school in order to

test the whether there was a difference in learningdeat the five schools.
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Table 5: T-test showing learning of students in differehbsls

Burncoat

. Forest Grove Oak Middle Worcester Worcester East
Middle ] .
Middle School School Arts Magnet ~ Middle School
School
Mean 0.115 0.043276644 -0.214285714 -0.05245098 -0.056465577
Variance 0.170887931 0.111187174 0.154761905 0.123588087 0.265855558
Observations 30 70 7 34 31
Hypothesized Mean Difference 0 0 0 0 0
df 29 69 6 33 30
t Stat 1.523711593 1.085863534 -1.441153384 -0.869970977 -0.609735875
P(T<=t) two-tail 0.138412639 0.28131848 0.199621673 0.390600585 0.546627695
t Critical two-tail 2.045229611 1.99494539 2.446911846 2.034515287 2.042272449

Results (Table 5) show that while students in Burncadtl School and Forest Grove
Middle School showed some improvement (positive meduney with the ASSISTment system,
students in Oak Middle School, Worcester Arts Magnetl Arorcester East Middle School
showed some deterioration (negative mean value).

Again, a one sample t-test was done on the overall g@re of each student for each
school, testing a null hypothesis that students didleawh at all (an average gain score of 0).
Results also show that there was not much learningthaASSISTment system, with a p-value
larger than 0.1. However, the p-value of Burncoat Middiao8l was relatively close to 0.1,
meaning that the evidence against the null hypothesis (ssudienhot learn) and in favor of the

hypothesis (students learned) is “borderline” (Petrucdddindram and Chen 292).

To test for learning differences between students by tREi (item response theory)
scores, the students’ IRT scores were either labeletegative or positive according to their

aptitude level, with the positive being the students witthéxi aptitude.
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Table 6: T-test showing learning of students by student I&fiesc

Negative Positive
Mean 0.004829545 0.00284613
Variance 0.112269372 0.162357107
Observations 48 76
Hypothesized Mean Difference 0 0
df 47 75
t Stat 0.099861073 0.061578052
P(T<=t) two-tail 0.920879365 0.95106266
t Critical two-tail 2.01174048 1.992102124

Table 7: T-test showing students’ pre-test answers by sti€&rscores

Negative Positive
Mean 0.339647968 0.636042284
Variance 0.146595876 0.155098845
Observations 48 76
Hypothesized Mean Difference 0 0
df 47 75
t Stat 6.145946327 14.07954119
P(T<=t) two-tail 1.61801E-07 9.44728E-23
t Critical two-tail 2.01174048 1.992102124

As shown in Table 6, there is barely any differencavbeh the mean gain scores for
both the students with the higher aptitudes and thosethétHower aptitudes. Again, a one
sample t-test was done on the overall gain scor@roééch group of students, testing a null
hypothesis that students did not learn at all (an avegage score of 0). The p-value is
significantly large, supporting the evidence that the stud#idt®iot learn from the scaffolding
guestions.

Though it was expected that students with higher IRT sceleuld score better than
those with the lower IRT scores, the results in @&bboes not show that. This might be due to
the fact that more students with a higher aptitude amesivédre pre-test correctly, as shown in

Table 7. Students with the positive IRT score had a mpesatest score of 0.636 while those with
48|Page



the negative IRT score had a mean 0.340, which is a signifdifference. This would mean that
if these positive IRT students who answered the preaedt post-test correctly would have

received a gain score of 0.
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5 Conclusion

After close analysis of our data the numbers showddthkae is a high probability that
our ASSISTments did not help the students learn therimat@&lthough statistically it is proven
that almost no learning was achieved, there are manyrgasftich might have contributed to
this conclusion that skewed our results, thus making theaturate.

Firstly, not enough data sets might have been colle@etl.of about 610 problem sets
that were accepted as data, 97 were thrown out bechtise imcompleteness. As it is true for
any statistical analysis, the results would be mooerate if more data were collected. One of
the concerns is that not enough different classrooms evx@mined, and too many of the same
students took the problem sets. The problem with this phenon is that too many students
might have been guessing depending on the school and tlss aagrall attitude towards
learning, thus significantly modifying the expected results.

Another key reason why the results are unlikely to beirate is the way the problem
sets were set up. A normal problem set consists of -tepte2-4 scaffolding questions, and 1
post-test. Pre-test and the post-test are the sancé gxestion, but after the pre-test question
was completed it was counted as a wrong answer displayingssage that the same question
will be given again in the end of the problem set. frfaaner in which this was done has a high
probability that the students confused the pre-test messiafp@ling the correctness of the
student’s response with the answer just being plainlyngr If this was the case, then the
students would not pick the same answer in the post-tésepslid on the pre-test, even if they
were right. This produced negative learning and skewed thiésresthe opposite direction then

they should have gone without the unnecessary confusion.
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Overall, the data that we found should not be used asnddedata used in making key
decisions deciding the future of these problem sets or &#88é&nts in general. The structure of
the problem sets should be changed to avoid confusion"far&éde students. The pre-tests
should not display any phrases stating that the ansyetted by the student is not correct. After

this is done the problem sets should be ran again.
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Appendix A: All ASSISTment problems created

Grade 6, 2007, Q35 (26286)

Comment on this qusstion

\ J
Let's move on and figure out this problem
i N
To solve this preblem, we need to understand what line symmetry and rotational symmetry are. Let’s start with line symmetry.
What does it mean for a figure to have line symmetry?
Comment on this guestion
Select ape:
@A, A figure has line symmetry when you can reflect (or flip) it over a straight line and it stays unchanged.
B. A figure has line symmetry when you can rotate (or spin) it around a center point by a certain angle and it stays
unchanged.
C. A figure has line symmetry when every point on the figure has been translated (or slid) the same distance.
. P
J Correct!
r 3
So we know that line symmetry means you can reflect (flip) the figure along a certain line and it stays the same.

Which of these figures has line symmetry?

£
N
Vs
]

Comment on this Question




.

These are two images with line symmetry. Notice the two sides are mirror images of each other,

Comment on this hint

Let's look at figure A first.
When reflected (or fipped) over the red datted line, the figure does not stay the same.
x
N,

\

So figure A does not have line symmetry.
Comment on this hint

Now, let's look at figure B.
When reflected (or flipped) over the red dotted line, the figure stays the same.

So figure B has line symmetry.

Select B.
Comment on this hint

Seleet ope:
A
@B
C
D

Submit Answer

q’ Correct!

r

e

Now that we know what line symmetry is. Let’s figure out what is rotational symmetry.

What does it mean for a figure to have rotational symmetry?

Comment on th: duestion

Select ane:

A. A figure has rotational symmetry when you can reflect (or flip) it over a straight line and it stays unchanged.

@B. A ﬁéure has rotational symmetry when you can rotate (or spin) it around a center point by a certain angle and it stays
unchanged.

« Correct!
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d B
So we know that rotational symmetry means you can rotate (or spin) the figure around a center peint by a certain angle and it stays the same.

Which of these figures has rotational symmetry?

2
-
i

| Lets take alack at the second image. Notice that as the figure stays the same as you rotate it.

K oy B oy VO

Now, let's look at figure A.

Comment on this hint

The figure does not stay the same when you rotate it.

N =

Sa figure A does not have rotational symmetry.

Comment on this hint

Now, let's look at figure B.

The figure stays the same when you rotate it.

So figure B has rotational geometry.

Select B.

Comment on this hint

Sefect qne:
A
5B
C

D

J Correct!

.
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Now that we know what line and rotational symmetry are. Let's return to the original problem.

Which of the following figures appears to have both line symmetry and rotational symmetry?

x
R
©
‘N

Notice in the practice problems before that this figure has both line symmetry and rotational symmetry.

Comment on thishint

Al

N >
1 i
First, let's check figure A for line symmetry. L 1

Figure A can be flipped over a certain and it will stay the same, so it has line symmetry.

Comment on this hint

MNow that we know that figure A has line symmetry, let's check figure A for rotational symmetry.

A

Figure A can be rotated around a center point and it will stay the same, so it has rotational symmetry.

Submit Answer

-

Figure A has both line sy yand il sy v, s0 the answeris A.
Select A,
Comment on thistint

Select one:
@A

B

C

D

« Correct!

I
YU 1 ay o




' You are done with this problem!

Comment on this probiem

Grade 6, 2007, Q29 (26287)

A hexagonal prism is shown below.

Nt ot e iy i g e

=i

1
I}
/

T
v
1
I

S

What is the total number of edges in a hexagonal prism?

Comment on this guestion

Submit Answer

. >

Let's move on and figure out this problem

V "
First, let's understand what an edge is.
Which of these figures shows an edge?
A,
B
c
D.
Comment on this guestion
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Let's look at the figure below. Each edge is in a different color.

In a three-dimensional shape, two faces form an edge.

Figure B shows an edge.

Select B.

Select ane:

Commerit on this hint.

Camment on tis hint

Now that we know what an edge is, let’s go back to the original problem.

How many edges are there in the hexagon in red?

N e i
| SRS NN ———

I
U |

One of the edges is colored in red.

4

Py ————

T

Each edge is colored in a different color. Count the number of edges (colored lines).

MHL&

Comment on ts question |

Comment on this hint

Comment on this hint




There are & edges in the hexagon in red.

Typeinb.

Tupe your answer below:

Comment on this hint

8 |

\ J
« Correct!

s »

Now, how many edges are there in the two hexagons in the prism?

4

| There are 2 hexagons and 6 edges in each hexagon.

[

All the edges are in different colors. Count the number of edges (colored lines).

There are 12 edges in the two hexagons in the prism.

Typein 12.

59|Page

Comment on this hint

‘Comment on this hint

Comment o this Wt

Comment on this kint

Comment on thfs fint




Type your ansiver below:

iz .1

\, Correct!

e

-
How many edges connect the two hexagens together?

4

bl P

One of the connecting edges is colored in red.

7

Jrme et

/
L

‘Comment on this hint.

colors. Count the number of edges connecting the two hexagons {colored lines).

‘Comment on this hint

There are 6 edges connecting the two hexagons together.

Typein 6.

Comment on this hint

Type your ariswer below:

le ]

\ >
J Correct!
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Now, let's go back to the original problem

A hexagonal prism is shown below.

417

/ ~

<] _V

What is the total number of edges in a hexagonal prism?

G t o this questi

There are 12 edges in the two hexag and 6 edges ting the two h

Comment on this wint
12+6=2

Comment o this int.
There are 18 edges in the prismin total.
Typein 18.

Comment on this int.

jour answer below:
7

-¢ Correct!

[You are done with this problem!
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Grade 6, 2007, Q13a (26288)

David drew the six triangles shown below

Which term listed can be used to describe triangle A?

Reguest Help

Comment on this guestion

Sefect arie
A. Equilateral
B. Scalene
C. Right
D. Obtuse
Submit Answer
\. »
Let's move on and figure out this problem
" "
First, let's define the terms listed. Let's start with equilateral triangle.
What is an equilateral triangle?
[an@ntraﬂ Im;rr‘\fflmn
This s an equilateral triangle. Look at the angles to find the correct answer.
Comment on this tint
Notice that all three angles are the same (60 degrees).
c
A B
All three angles are the same in an equilateral triangle.
Select C.
Commert on this hint
A. A triangle containing one 90 degree angle.
B. A triangle in which one angle is greater than 90 degrees.
@€, A triangle in which all three angles are equal.
D. A triangle in which all three angles are unequal.
N 7
J Correct!
2 2
Now that we knew what an equilateral triangle is, let's define scalene triangle.
What is a scalene triangle?
Comment on this guestion
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This is a scalene triangle. Look at the angles to find the corract answer.

Comment on this hint.

Notice all the angles are unequal.
All three angles in a scalene triangle are unequal.
Select D.

Comment on this hint.

Select one:
A. A triangle containing one 90 degree angle.
B. A triangle in which one angle is greater than 90 degrees.

C. A triangle in which all three angles are equal.
@D. A triangle in which all three angles are unequal.

Submit Answer

\ J
Q’ Correct!

g "
Mow that we know what equilateral and scalene triangles are, let's define right triangle.

What is a right triangle?

Comment an this guestion

These are right triangles. Look at what they have in common to find the correct answer.

1\

© A, A triangle containing one 90 degree angle.

‘Comment on this hint.

Look at the angles in red.

(Comment on this it

One of the angles in the triangle is a 90 degree angle,
Aright triangle contains one 90 degree angle.
Select A,

Comment on thris it

¢ ore:

B. A trianéle in which one angle is greater than 90 degrees.

C. A triangle in which all three angles are equal.

D. A triangle in which all three angles are unequal.

Subiriit Answer

. >

J Correct!

r 9
Now that we know what equilateral, scalene, and right triangles are, let's define obtuse triangle.

What is an obtuse triangle?
Comment on this guestion |
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These are obtuse triangles. Look at what they have in common to find the correct answer.

W —

Look at the angles in red.

W —

| Notice the angles in red are greater than 90 degrees.

Comment on this int

Comment on this hint

An obtuse triangle is a triangle in which one angle is greater than 90 degrees.

Select B,

Comment on this frint

Select ane:
A. A triangle containing one 90 degree angle.

©B. A trianglé in which one angle tsrgrreate;' than 90 degrees.
C..A trianEle in wiiéh ail tilre; angies are equa[. R
D. A triangle in which all three angles are unequal.

« Correct!

N

s

Now that we know what each term means, let's answer the original problem,

Dravid drew the six triangles shown below.

V.&

Which term listed can be used to describe triangle A?

Select anet

@ A, Equilateral
¢ B. Sf;lene

C. Right

D. Obtuse

.
\’ Correct!

nrYou are done with this problem!

Lomment on this problem

’
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Grade 6, 2007, Q13b (26290)

Which two terms listed can be used to describe triangle B?

Comment on this guestion
A. Acute and equilateral triangle
B. Acute and scalene triangle
C. Obtuse and equilateral triangle
D. Obtuse and scalene triangle

Submit Answer

-

Let's move on and figure out this problem

r
First, let's define the terms listed. Let's start with acute triangle.

What is an acute triangle?

Comment on this guestion

These are acute tiangles. Look at what they have in common to find the correct answer.

A 4 <

Notiee that all angles are less than 90 degrees.

Comment on this hint

An acute triangle is a triangle in which all three angles are less than 90 degrees.

Select B.

Comment on this hint.

A. A triangle in which one angle is greater than 90 degrees.

@B, A trianQie in which all three angies are smaller thaﬁ 90 degrees.
C.A trianéle in which all three angles are equal. )
D. A triangle in which all three angles are unequal.

\
J Correct!

7~

Now that we know what an acute triangle is, let's define obtuse triangle.

‘What is an obtuse triangle?

Commient on this question

These are obtuse triangles, Look at what they have in common to find the correct answer.

4

Comment on this hint
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These are obtuse triangles, Look at what they have.in common to find the correct answer.

N—

Look at the angles in red.

W —

MNotice the angles in red are greater than 90 degrees.

Comment on this hint

Comment on this fint

An abtuse triangte is a triangte in which one angle is greater than %0 degrees.
Select A,

Comment on this int

SA A triangle in which one angle is greater than 90 degrees.
B. A triangle in which all three angles are smaller than 90 degrees.

C.A triangle in which all three angles are equal.

7D.itrian7gleiin which all three angles are unequal.

. >

J Correct!

r -
Now that we know what acute and obtuse triangles are, let's define equilateral triangle.

What is an equilateral triangle?
‘Comment on this question |

This is an equilateral triangle. Lock at the angles to find the correct answer.

Comment on this hint

Notice that all three angles are the same (60 degrees).

A B

All three angles are the same in an equilateral tiangle.
Select C.

Comment gn ths hint

Sefect qne:

A. A triangle in which one angle is greater than 90 degrees.

B. A triangle in which all three angles are smaller than 90 degrees.
®C. A triangle in which all three ar;gla: are equal.

D. A trian;gle in which all three anéles are unequal.

Submit Answer

" >

J Correct!
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,
Now that we know what acute, obtuse, and equilateral triangles are, let's define scalene triangle.

What is a scalene triangle?
Sonsnent g0 s akstion |

This is a scalene triangle. Look at the angles to find the correct answer.

Comment on this hint

| Notice all the angles are unequal.
All three anglesin a scalene trangle are unequal.

Select D.

Comment on this hint

Sefect anc:
A. A triangle in which one angle is greater than 90 degrees.
“B.A tﬁanéie in which all three angiés are smaller tha;‘?o éegrees.
CoA trianEle in which all three an-g_les are equa[. B
@D, A triané_le in which all three angles are unequal.

.
\’ Correct!.

4 .
Now that we know what all the terms mean, let's answer the original problem.

David drew the six triangles shown below.

VV&

A

Which twe terms listed can be used to describe triangle B?

Sefect ane:

A. Acute and equilateral triangle
© B. Acute and scalene tria.ngrle_h

C. Obtuse and equi-lateral £ﬁangl_e
@ D. Obtuse and scalene triangle -

1’ Correct!

ﬂ You are done with this problem!

|‘ Comment on this protiem

N

S\
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Grade 6, 2007, Q13c (26293)

Group |

What do the two triangles in Group 1 have in common?

Comment on this guestion

A. They are both acute triangles.
B. They are both obtuse triangles.
C. They are both isosceles triangles.

D. They are both scalene triangles.

-

Let's move on and figure out this problem

-
First, let us define the terms. Let’s start with acute triangle.

What is an acute triangle?

Comment on this guestion

These are acute triangles. Look at what they have in common to find the correct answer.

AN 4 <

Notice that all angles are:less than 90 degrees.

Comment on this hint

An acute triangle is a triangle in which all three angles are less than 20 degrees.

Select B.

Comment on this hint

A. A triangle in which one angle is greater than 90 degrees.

2 B. A triangle in which all three angles are smaller than 90 degrees.
C. A triangle in which two angles are equal.
D. A tﬁangle in which all three angles are unequal.

"

J Correct!

r
Now that we know what an obtuse triangle is, let’s define obtuse triangle.

What is an cbtuse triangle?

Comment on this auestion

These are obtuse triangles. Look at what they have in common to find the correct answer.

ﬂ

Comment on thishint
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Look at the angles fn red.

d

Comment on this hint

Notice the angles in red are greater than 90 degrees.
An obtuse triangle is a triangle in which one angle is greater than 30 degrees.
Select A.

Comment on this hint

Select ane:

@ A. A triangle in which one angle is greater than 90 degrees.
B. A triangle in which all three angles are smaller than 90 degrees.
C. A trianéle in which two angles;re equal.
D. A t'rian;gie in which all three angles are unequal.

Submit Answer

. 7

J Correct!

8 )
Now that we know what acute and cbtuse triangles are, let's define isosceles triangle.

What is an isosceles triangle?

Comment on this cusstion |

This is an isoseeles triangle. Look at the angles to find the correct answer.

/\

‘Comment on this hint

Look at the two red angles.

/\

Comment on this hint.

Notice the two angles are equal.
Anisosceles triangle is a tiangle in which two angles are equal.

Select C.
Comment on ths hint

A. A triangle in which one angle is greater than 90 degrees.
B. A triangle in which all three angles are smaller than 90 degrees.
@ C. A triangle in which two angles are equal.

D. A triangle in which all three angles are unequal.

Submit Answer

. o

J Correct!

a8 N
Now that we know what acute, obtuse, and isosceles triangles are, let's define scalene triangle.

What is a scalene triangle?

Comment on this auestion
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Commenton this question |

| Thisis a scalene triangle, Look at the angles to find the correct answer.

Comment orthis hint

Notice all the angles are unequal.

All three angles in a scalene triangle are unequal.

Select D.
Comment on this frint

Select ane:

A Eriﬁaﬁllgla in which one angle is greater than 90 degriei.

B. A tﬁangle in which all three angles are smaller than 90 degrees.
“CA trianrgr!e.in which tv«fpranigﬂles are eclual. B
“D. A triangle in which all three angles are unequal.

Q’ Correct!

Now that we know all the terms, let's answer the original problem.

.

-

e

Group 1

What do the two triangles in Group 1 have in commen?
Lommen: on this guestion |

Select ane:

A. They are both acute triangles.
©B. They are both obtuse triangles.

C. They are both isosceles triangles.

D. They are both scalene triangles.

»
+ Correct!

H You are done with this problem!

"

Comment on this probiem
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Grade 6, 2007, Q18 (26297)

The measure of an angle is 100°. What kind of angle is this?

Comment on this guestion

A. Right
B. Acute
C. Obtuse
D. Straight

\.

Let's move on and figure out this problem

-
To answer the question, we must first understand the answers given to us. Let's start with right angle.

What is a right angle?

Comment on this guestion

Here's a figure of a right angle:

Comment on this hint.

Aright angle is a 90-degree-angle.

Select B.

‘Comment on this hint

A. A right angle is an angle that is less than 90 degrees.
@B. Aright angle is a 90-degree angle.

C. A right angle is an angle that is greater than 90 degrees.

D. A r[_ght angle is a 180-degree angle. '

-
\’ Correct!

”
So we know a right angle is a 90-degree angle.

Which of these figures is a right angle?

N
=
L
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Remember a right angle is a 90-degree angle. Pick a 90-degree angle.

Comment on this hint

Angle Cis 2 90-degree angle.

Select C.

Comment on thiz hint

Setect gne:

Submit Answer

%

J Correct!

-

MNow we know what a right angle is, we can define acute angle.

What is an acute angle?

Here's a figure of an acute angle.

Gamnent on s suestion |

Comment on this hint.

An acute angle is an angle that is less than 90 degrees.

Select A:

Comment on this hint

Satect ane;

@A, An acute angle is an angle that is less than 90 degrees.

B. An acute angle is a 90-degree angle.

C. An acute angle is an angle that is greater than 90 degrees.

D. An acute angle is a 180-degree angle.

Submit Answer

-

J Correct!

7

5o we know an acute angle is an angle that is less than 90 degrees.

Which of these figures is an acute angle?
A
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Somment on s guestion |

Remember an acute angle is an angle that is less that 90 degrees.
Comment on this hint

This is a 90-degree angle.

b

Pick the angle that isless that this one.
‘Comment on this hint

Angle Bis an acute angle.

Select B.

Comment on this hint

Select ane:
A,
23

J Correct!

s )
Now we know what right and acute angles are, now we can define obtuse angle.

What is an obtuse angle?

Loabnenibon His gaestion |
Here's a figure of an obtuse angle:
& it on hint
An obtuse angle has an angle that s greater than 90 degrees.
Select C.
Comment on this int
Setect ape;

A. An obtuse angle is an angle that is less than 90 degrees.
B. An cE’Euse angleE a 90-degree angle.

@C. An obtuse angle is an angle that is greater than 90 degrees.

D. An obtuse angle is aJSD—degree angle.

Submit Answer

& v

¢ Correct!
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4
So we know an obtuse angle is an angle that is greater than 90 degrees.

Whjfh of these figures is an obtuse angle?
L
B.
a
£
-
D.

Comment on tt tion

Remember an obtuse angle is an angte that is greater than 90 degrees.
‘Comment on this hint

This is a 90-degree angle.

Pick the angle that is greater than this one.
Comment on this hint

Angle Ais an nbtuse angle.

Select A.

‘Comment on this hint

Setect ane:

®A,

B

&

D
J Correct!

Now we know what right, acute, and obtuse angles are, we can now define straight line.

.

~

What is a straight line?

Here's an image of a straight-line:

Comment on this hint
Astratght line has a 180-degree angle.
Select D.

Comment on this hint
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Select ane:

A. A straight line has an angle that is less than 90 degrees.
“B.A straight line hasa m-deg-rée -ar-|gie.
“C.A straight line has an anglerthat is greater than 90 degrees.
=D, A ;traight line has a 180jdegree anéie. R

\
J Correct!

So we know a straight line has a 180-degree angle.

-

Which of these figures is a straight line?
A
B
©
D.

Comment an this cuestion. |

Remember a straight line is a 180-degree angle.
‘Comment on this hint

Angle Dis a 180-degree angle.

Select D.
Comment on this hint

Setect omer

A
B.
c.

@D.

\

J Correct!

8

Now that we know what all the terms mean, let's go back to the original problem.

The measure of an angle is 100°. What kind of angle is this?

Remember a right angle is a 90-degree angle.

Therefore, we can eliminate A.
Comment on this tint.

Remember an acute angle is an angle that is less than 90 degrees.

Therefore, we can eliminate B.
Comment on this mint.

Remember a straight line is a 180-degree angle.

Therefore, we can eliminate D.

Comment on this hint
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A 100-degree angle is an obtuse angle because itis an angle that is greater than 90-degrees.

Select C.

A, Right

5. Acﬁte
©C. Obtuse

D. Straight

Submit Answer

Comment on this fint

a

\’ Correct!

| You are done with this problem!

Grade 6, 2007, Q30 (26298)

Comment on this probism

Based on the dimensions in the figure, what is the perimeter, in feet, of Peggy’s garden?

me your anaver belpws

Comment on this guestion

-

Let's move on and figure out this problem

”
To answer the problem, we must first know how to calculate the perimeter of a triangle.

What is the formula for the perimeter of the triangle below?

The perimeter of a triangle is the distance around the outside of the triangle.

76|Page

Comment on this guestion

Comment on this hint




The peri of a triangle is calculated through the formula:
P=A+B+C

Comment on this hint

Setect one:

A P=1/2*B*H

B.P=A+B

SC.P=A+B+C

"D.P=A+B+C+H

J Correct!

~
Now let’s go back to the original preblem.
The shaded figure below represents Peggy’s gardern.

%

t 21 feet {

Based on the dimensions in the figure, what is the perimeter, in feet, of Peggy’s garden?

Comment on this g

Remember the farmula for caleulating the perimeter of a triangle fs:
P=A+B+C

Comment on this hint

Looking at the prablem, we can see that:
A=13 feet
B =21 feet
€ =20 feet

Plug the numbers into the farmula.

Comment on this hint

P=A+B+C
=13+21+30
=54
The perimeter of Peggy's garden is 54 fest.

Typein 54.

Comment on this hint

Type your answer below:

J Correct!

[You are done with this problem!

l

o this problem
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Grade 6, 2005, 27c (26315)

1]

A
d 4cm

F5cmH <

What is the total surface area, in square centimeters, of the rectangular prism?

Regquest Help

Comment on this guestion

Let’s move on and figure out this problem

~
To answer the problem, we must first understand what “total surface area” of a rectangular prism is.

What is the definition of "total surface area" of a rectangular prism.

B. The total surface area of a rectangular prism is the area of one side of the prism.
©C. The total surface area of a rectangular prism is the total area of all six faces of the prism.
D. The total surface area of a rectangular prism is the total volume of the rectangular prism.

Submit Answer

\

Comment on this question

J Correct!

-

What is the area of the two shaded faces?

78|Page

MNow that we understand what that the surface area is is the total area of all six faces of the prism, let's break the problem down.

Comment on this question



Let's look at one of the shaded faces.

5cm

Find the area of two of these shaded faces

Comment on this hint

Area is the measure of the amount of space taken up by a figure
It is calculated using the formula:

A=l*w
w
|
Comment on this hint
In this shaded face,
I=5cm
w=4cm

Plug the numbers into the formula to get.
A=l w
=574

=20 cm?*

The area of one of the shaded figures is 20 cm®

Comment on this hint

The area of both the shaded faces is:

20+20=40cm’

Type in 40

Comment on this hint.

|40 |

c’ Correct!

Knowing that the surface area is is the total area of all six faces of the prism, let's find the area of the other faces.

h

What is the area of the two shaded faces?

10 ¢cm

>
4cm
F5cmH

Frmment An thit masstinn

rvjpr ay o



Let's look at one of the shaded faces.

10cm

5cm

Find the area of two of these shaded faces.

Camment on this fint

Area is the measure of the amount of space taken up by a figure
Itis calculated using the formula:

A=1*w

Comment on this hint.

Inthis shaded face.

I=5cm
w=10cm

Plug the numbers inta the formula to get

A=W
=510
=50¢cm*
The area of one of the shaded figures is 50 em®

Comment on this hint

The area of both the shaded faces is:
50+ 50 =100 cm®
Type in 100.

Comment on this hint

Type iiLr:

[100 |

Comment on this question

mit Answer
-

\, Correct!
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4 B
Let's return to the original problem.

Mattias has a rectangular prism with the dimensions shown below.

—

10 cm
I 7N
g7 4cm

F5emH i

What is the total surface area, in square centimeters, of the rectangular prism?
Comment on this guestion

The surface area of the rectangular prism is the sum of the areas of all the faces of the rectangular prism.
Cominent on'this hint

Add up all the areas obtained from the scaffolds

before
10 em
A=40cm™
"
4cm
10 em A=100¢cm®

F5cmH 3

Comment on this hint

Total Surface Area = 40 + 100 + 80
=220 cm’

Type in 220.

Comment on this hint

Type yaul

220 |

Submit Answer

"

J Correct!

You are done with this problem!

Comment on this probiem



Grade 6, 2005, Q27b (26316)

Mattias has a rectangular prism with the dimensions shown below.

' 10 cm
Al
& 4 cm
F5cemH

What is the volume, in cubic centimeters, of the rectangular prism?

Request Help

Comment an this auestion

Submit Answer

Let's move on and figure out this problem

r -
What is the formula for calculating the volume of the rectangular prism below?

o

Comment dn this question

The valume is the amount of space a three-dimensional shape takes up.
Comment on this hint

Let's look at an example to figure out how ta calculate the volume of a rectangular prism:

o

To find the volume of the rectangular prism, we must find the area of the base and multiply it with the height of the prism.

Eomment on this hint

This is how we find the area of the base in red:




-2
3

The area of the base is 2 * 3 = &. This is the same as:
A=l"w

This base layer in red must be multiplied by the height (or the number of rows) to find the volume.
V=6"5
=30 squares

So, the formula for the volume of a rectangular prismis:

V=1"w"h
Select B,
Comment on this fint.

Setect anet,

A V=l+w+h
©B.V=1l*w*h

C.V=2(w+h)

D.V=w*h

Submit Answer

\ y
« Correct!
r ™
Now let's go back to the original problem.
Mattias has a rectangular prism with the dimensions shown below.
|
H —‘V
10 em
.
"l- - fm -
4 cm
F5cmH
What is the volume, in cubic centimeters, of the rectangular prism?
Remember the formula for calculating the volume of a rectangular prism is:
V=l"w*h
Comment on this hint
Loaking at the diagram, wa can see that:
l=4cm
w="5¢cm
h=10em
Substitute in these numbers into the formula.
Comment on tiis hint
V=l"w"h
415540
=200
The volume of the rectangular prism is 200 cubic centimeters.
Type in 200,
Camment on this hint
Type VouP answer below:
N >
J Correct!
~

fYou are done with this problem!

|

‘Comment on this problem

y
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Grade 6, 2004, Q8 (26343)

In the figure below, points A, @, and C lie
on the same line.

A o C

What is the sum of the measures of angle
AOD and angle DOC?

Request Help

Comment on this question

Let's move on and figure out this problem

~

Let's start with an example.

In the figure below, points A, 0, and C lie
on the same line.

D
120°
roi e
A [ C

What is the sum of the measures of angle
AOD and angle DOC?

The sum of the measures of angle ACD and angle DOC
is the measure of angle AOC (the angle in red)

Angle AOC = AOD + DOC
=120+80
=180 degrees

A straight ine 15 2 180-degree angle

Type in 180,

Type yeuse

(189

84|Page

Comment on this guestion

Comment on thishint

Comment on this hint

Comment on this hint




\ J
J Correct!

~
Let's look at another example.

In the figure below., points A. @. and C lie
on the same line.

D

135%

A (] [
‘What is the sum of the measures of angle
AOD and angle DOC?

The sum of the measures of angle ACD and angle DOC
is the measure of angle ACC (the angle in red).

D

135°

Commerit on this hint

Angle AGG = AOD + DOC
=45+13%
=180 degrees

A straight ine 1s a 182-degree angle

Comment o this hint

Type in 180.
Comment 6n this hint
Type Your araver befoiv:
180
Subimiit Answer

N »

9/ Correct!
d 3

Mow, let's return to the original problem.

In the figure below, points A, @, and C lie
on the same line.

A (2] C

‘What is the sum of the measures of angle
AOD and angle DOC?

i o the: dliEshinn. |

Compare the two examples from before to get the answer.

Comment on this tint.

The sum of the measures of angle AOD and DOC is the measure of angle AGC. AOC lies on a straight line.

Comment on this hint
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A straight lineis a 180-degree angle.
Commerit on this hint

Typein 180,

Comment on this hint

|

N r

g/ Correct!

You are done with this problem!

Comment on this problem

Grade 6, 2995, Q29 (26344)

~ 3
What is the volume, in cubic centimeters, of the rectangular prism shown below?
4cm
Gem
Jem
Comment on this guestion
Request Help
Type jour
Submit Answer
\ v
Let's move on and figure out this problem
g "

In order to solve this problem, we must first knew how to calculate the velume of a rectangular prism.

o

What is the formula for the volume of a rectangular prism?
_C_(Jmﬂ!ﬁl! on this guestion

The volume is the amount of space a three-dimensional shape takes up.

Comment on this kint.
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Let's look at an example to figure out how to catculate the volume of a rectangular prism:

To find the volume of the rectangular prism, we must find the area of the base and multiply it with the height of the prism.

This fs how we find the area of the base in red:

3
- 2
3
The area of the base is 2 * 3 = 6. Thisis the same as:
A=l"w

Z

This base layer in red must be multiptied by the height {or the number of rows) to find the volume.
V=6*5
=30 squares

So, the formula for the volume of a rectangular prism is:

Comment on this hint

Comment on this hint

N

V=1"w*h
Select B.
Comment on tivis hint

Select ane:

A V=1l+w+h
@B.V=1"w*h

C.V=2(w+h)

D.V=w*h

J Correct!

7~

Now let’s go back to the original problem.

What is the volume, in cubic centimeters. of the rectangular prism shown below?

6cm

3em

Remember the formula for calculating the volume of a rectangular prism is:
V=1"w*h
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Comment on this guestion |

Comment on this int




Looking at the diagram, we can see that:

Substitute in these numbers into the formula.
Comment on this hint

V=l"wh
=31674
-n

The volume of the rectangular prism is 72 cubic centimeters.

Typein 72.

‘Comment on this hint

q’ Correct!

' You are done with this problem!
Comment on this probism

Grade 6, 2005, Q27a (26345)

Assistment

S
o
B

o 4e¢m
F5emH

What is the area, in square centimeters, of the shaded face of the rectangular prism?

Request Help

|

- »

Comment on this question

Let's move on and figure out this problem

-
To solve this problem, we must first know how to calculate the area of a rectangle.

88|Page



What is the formula for calculating the area of a rectangle?
Comment on this uestion

Areais defined as the amount of space taken up in a plane by a figure.
Comment on this hint

To figure out the formula for the area of a rectangle, let's use an example.

3

To calculate the area of the rectangle, we can count the number of squares (15 squares).
Comrerit on this hint

The process of counting the number of squares can be simplified.

To calculate the area of the rectangle, we need to count 3 squares, 5§ ﬂ‘mes, which is the same as 5*3

Comment on this hint
In general the area of a the rectangle is ["w.
Select B. A=1"w

Comment on this hint.

A A=l+w
OB A=l*w

C.A=2(l+w)

D.A=2(1"w)

\, Correct!

Now that we know the formula for calculating the area of a rectangle, let's go back to the original problem.

"

-

Mattias has a rectangular prism with the dimensions shown below.

|

10 cm

P —_——

»
5 4cm
FS5ecemAd N

What is the area, in square centimeters, of the shaded face of the rectangular prism?

Comment on

Let's simplify this probtem sa that we only look at the shaded area.

10cm

by |'r ayt”




Comment on this hint

Remember the formula for calculating the area of a rectangle is:
A=l"w

Comment on this hint

In this problem,
L=10cm
w=4.cm

S0 substitute the numbers into the formula.
Comment on this hint

A=l"w
—10%4
=40 square centimeters.

The area of the shaded rectangle is 40 square centimeters.

Type in 40.
Comment on this hint

your answer below:

[ |
« Correct!

You are done with this problem!

h

ent on this problem

Grade 6, 2004, Q31a (26354)

-
The circular ring of a circus has a radius of 10 feet.

What is the diameter, in feet, of the ring?

Reguest Help

Tuse you

\ |
-

Comment on this gusstion

ir-ansiver belows

Let's move on and figure out this problem

-
First we have to know what a radius is.

Which one is a radius?

5
=
&

N|Page



c t on this
The radius of a circle is a line segment from the center to the perimeter of the circle.

Comment on this hint

| This is a radius:

Select A,
Commeot on this hint
|

Seisct ane:

@A

Submit Answer

Icn-

"

' Correct!

Now we know what a radius is, then we need to know what a diameter is.

-

Which is a diameter?

€
S
S
L

The diameter of a drde is a straight line segment that passes through the center of the cirde and whose endpoints are on the cirde.
Comment on this hint.

Thisis a diameter:

D

Select B.
Camment on this hint

Sefect one:

A
@B
C
D

9l|Page




-

J Correct!

~
Now we know what the radius and diameter of a circle are, we must find out the formula for calculating the diameter to solve the problem.

What is the formula to calculate the diameter of a circle?
AD=2¢
B.D=2nmr
C.D=xuD
D.D-nr’

Find the link between thess two figures of the radius and the diameter:

0 O

Radius Diameter

Comment on this hint.

Notice that the diameteris twice the length of the radius.

D=2r
Select A.
' ‘Comment on this hint

Select one:
SA,

B.

C.

D.

Subiriit Answer

4’ Correct!

Since we know the formula for calculating the diameter of a circle, we can now solve the original problem.
The circular ring of a circus has a radius of 10 feet.

What is the diameter, in feet, of the ring?

t on this
R the formula for calculating th of acirde is:
D=2r
Comment on s hint
From the question, we know that:
r=10feet
Substitute the number inte the formula to get the answer.
Comment on this hirt

D=2r
=216
-20

The diameter of the drde is 20 feet.

Type in 20.
Comment on this hint

Type vour answer belows

B |

Submit Answer
\

JCorrect!
R|Page



You are done with this problem!

Comment on this probiem

Grade 6, 2004, Q 31b (26356)

~
The circular ring of a circus has a radius of 10 feet.

What is the area, in square feet, of the ring? (Use 3.14 for m.)
[nmﬂkm this question |

Request Help

Type your enaver belows
| |

Subrmit Answer

Let's move on and figure out this problem

e )
To answer the question, we must first know the definition of radius.

Which of the following figures shows a radius?

Comment on this guestion

The radius of a circle is aline segment from the center to the perimeter of the cirde.
Comment on this hint

This fs the radius:

Select A.
Commesit on this hint

€.
D.
Submit Answer
. w
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+/ Correct!

-
Now we know what the radius of a circle is, we need to know the formula for the area of a circle.

Which of these is the formula to calculate the area of a circle?

Since we know the formula for calculating the area of a circle, now, we should be able to answer the original problem.
The circular ring of a circus has a radius of 10 feet.

What is the area, in square feet, of the ring? (Use 3.14 for m.)

AvA=2r
B.A=2nr
C.A=1D
D A=T rl
Sefect ane:
A,
B.
C.
@D,
J
& Ccorrect!
r N

il o) thi's 4 Etion

R iber the formula for calcul the area of a dirde is:
A=nr
Comment hint
From the question, we know that:
n=3.14
r=10feet
Substitute the numbers into the formula.
Comment on this hint
The area of the dirde s 314 square feet.
Typein 314.
Comment 6 this hint

Type four arswer befaiv:

SubiTiit Answer

+ correct!

fYou are done with this problem!

Comment on this problem
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Grade 6, 2007, Q13d (26358)

s

Group 2

What do the two triangles in Group 2 have in common?

Select ane:

A. They are both equilateral triangles.

Commnent on U auestion

B. They are both isosceles triangles.
C. They are both right triangles.
D. They are both scalene triangles.

. 7

Let's move on and figure out this problem

d 3
First, let us define the terms. Let's start with equilateral triangle.

What is an equilateral triangle?
Comment on this guestion

This s an equitateral triangle. Look at the anstes to find the correct answer.

/\

Notice that all three angles are the same (60 degrees).

Cc
60°
60° 60°
A B

All three angles are the same in an equilateral triangle.

Commesit on this hint

Select C.
Comment on this hint

A. A triangle containing one 90-degree angle.
B. A triangle in which two angles are equal.

@C. A triangle in which all three angles are equal.
D. A triangle in which all three angles are unequal.

N y

J Correct!

” N
Now we know the definition of an equilateral triangle, we can define isosceles triangle.

What is the definition of an isosceles triangle?

B|Page



This is an isosceles triangle. Look at the angles to find the correct answer.

/\

Lock at the two red angles.

/\

Notice the two angles are equal.
An isosceles triangle i a triangle in which two angles are equal.

Select B.

Setect ane:,
A. A triangle containing one 90-degree angle.

@B. A triangle in which two angles are equal.
C. A triangle in which all three angles are equal.
D. A trianéle in which all three angles are uﬁéqual.

Submit Answer

e

Comment on this hint.

Commenit on this hint

Comment on this hint

\, Correct!

.
Now we know the definitions of equilateral and isosceles triangle, what is the definition of a right triangle?

What is a right triangle?

These are right triangles. Look at what they have in comman to find the correct answer.

Loak at the angles in red.

One of theangles in the triangle s a 90 degree angle.
A right triangle contains one 90-degree angle.

Select A,

@A, A triangle containing one 90-degree angle.

Comment on

Comment on this hint

‘Comment on this hint

Comment on this hint

B. A triangle in which two angles are equal.

C. A triangle in which all three angles are equal.

D. A triangle in which all three angles are unequal.

ubmit Answer
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J Correct!

4 a
Now we know the definitions of equilateral, isosceles, and right triangle, we can define a scalene triangle.
What is the definition of a scalene triangle?
Comment on this guestion
This is a scatene triangle. Look at the angles to find the correct answer.
Comment o this hint
Notice all the angles are unequal.
All three angles in a scalene triangle are unequal.
Select D.
Comment on this int.
Sefect ane:
A. A triangle containing one 90-degree angle.
B. A triangle in which two angles are equal.
C. A triangle in which all three angles are equal.
@D. A triangle in which all three angles are unequal.
y

-
« Correct!

r N
Now we know the definitions of all the terms, let's answer the original problem.

4

Group 2

What do the two triangles in Group 2 have in common?
Comment on this question |

Select aner

A. They are both equilateral triangles.
@B, They are both isosceles triaﬁgies.
ae. The).t. are both right triangles. .

D. The} are both scalene tri;ngles.

Submit Answer

- >

J Correct!

W You are done with this problem!

Comment on this probiem
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Grade 6, 2004, Q10a (26378)

I in.

1
F1in.—

Shape A

Which one of the geometric terms listed most accurately describes Shape A?

Comment on this guestion

A. Equilateral Triangle
B. Rhombus
C. Right Isosceles Triangle

D. Trapezoid

.

Let's move on and figure out this problem

-

In order to solve the problem, we must first define the terms listed. Let's start with equilateral triangle.

What is an equilateral triangle?

Comment on this question

This is an equilateral tiangle. Look at the sides to find the correct answer.

‘Comment on this hint

Notice that an equilateral triansle has three sides. 5o you ‘can eliminate answer C and D.
Alsa, all three sides of the equilateral triangle are the same length.

c

An equilateral triangle is a three-sided shape with three equal sides.

Select B.

Comment on this hint

A. A three-sided shape with one 90-degree angle and two equal sides.
@ B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.

D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

L
\’ Correct!
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s 5
Now we have defined equilateral triangle, let’s define rhombus.

What is a rhombus?
Comment on this question |

This is a rhombus. Look at the sides to figure out the correct answer.

N

‘Comment on this hint.

Notice the rhombus is a four-sided shape, so we can eliminate answers A and B.

Also, all sides in the rhombus are equal.

J

And the opposite sides of the rhombus are parallel.

3

A rthombus is a four-sided shape with both pairs of opposite sides parallel and four equal sides.

Select D.
Comment on this hint

Select ane:

A. A three-sided shape with one 90-degree angle and two equal sides.

B. A three-sided shape with three equal sides.

~ C. Afour-sided shape with one pair of parallel sides.

©D. A four-sided shape with both pairs of opposite sides parall;.'l and four equal_siaes.

. o

J Correct!

g 3
Now we have defined equilateral triangle and rhombus, let's define right isosceles triangle.

What is a right isosceles triangle?
Comment on this guestion

There are two parts to the "Aght isosceles tiangle":
1. The triangle is a right triangle
1, The triangle is an isosceles triangle
Comment on this hint

This isa right isosceles triangle, Look at the angles and the sides to figure out the right answer.

Comment on this hint.
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Notice the right isosceles triangle is a three-sided shape, so we can eliminate C and D.
Also the triangle contains a 90-degree angle,

And two sides of the triangle are the same length.

1 .

A right isosceles triangle is a three-sided shape with one 90-degree angle and two equal sides,

Select A.

@ A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs o‘f opposite sides parallel and four equal sides.

.
« Correct!

s

Now we have defined equilateral triangle, rhombus and right isosceles triangle, let's define trapezoid.

What is a trapezoid?
Comment on this question

This is a trapezoid. Look at the sides to figure out the right answer.

Notice the trapezoid is a four-sided shape, so A and B can be eliminated.
Also, two sides of the trapezoid are parallel to each other.

A trapezoid is a four-sided shape with one pair of parallel sides.

Comment on this int

Select C.
Comment on this hint

Selec

A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.
@ C. Afour-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

Submit Answer
“
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\’ Correct!

7~

Now we have defined all the terms, let's go back to the original problem.

T

I in.

1

1 in. -
Shape A

Which one of the geometric terms listed most accurately describes Shape A?

Comment on this guestion

Notice the shape is a three-sided shape with a 90-degree angle and two equal sides.

Comment on this hint

A rightisosceles triangle is a three-sided shape with a 90-degree angle and two equal sides.
Select C.

Comment on this hint

A. Equilateral Triangle
B. Rhombus

@C, Right Isosceles Triangle
D. Trapezoid

.
q/ Correct!

You are done with this problem!

Comment on this problem

Grade 6, 2004, Q10b (26408)

—2 in.—

Shape B

Which one of the geometric terms listed most accurately describes Shape B?

A. Equilateral Triangle
B. Rhombus
C. Right Isosceles Triangle

Comment on this Guestion

D. Trapezoid

-

Let's move on and figure out this problem

[Ln order to solve the problem, we must first define the terms listed. Let's start with equilateral triangle. ]
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What is an equilateral triangle?
Comment on this guestion

This is-an equilateral triangle. Lock at the sides to find the correct answer.

Comment on this hint

Notice that an equilateral triangle has three sides. So you can sliminate answer C and D.
Also, al three sides of the equilateral triangle are the same length.
c

60° 60°
A B

An equilateral triangle is a three-sided shape with three equal sides.

Select B.
Comment on this hint

A. A three-sided shape with one 90-degree angle and two equal sides.

5B, A three-sided shape with thr;e_etiaal sides. o o

C. A four-sided shape with one pair of parallel sides.

D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

Submit Answer
J
‘, Correct!

Now we have defined equilateral triangle, let's define rhombus.

L

-~

What is a rhombus?
E{:mmﬁnkrﬁn mmrg\z:lrmn

This is a rhombus. Look at the sides to figure out the correct answer.

[/

Notice the rhombus is a four-sided shape, so we can eliminate answers A-and B.

Comment on this hint

Also, all sides in the rhombus.are equal.

/7

And the opposite sides of the rhombus are parallel.

£/

A rhombus is a four-sided shape with both pairs of opposite sides parallel and four equal sides.

Select D.

Comment on {his hint
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Select gne:

A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided sha_;_le with three ec_|ual sides.

C. A four-sided shape with one pair of Parallel sides.

©D. A four-sided shape with both pairs of opposite sides parallel and four equal sides

« Correct!

e

s

Now we have defined equilateral triangle and rhombus, let's define right isosceles triangle.

What is a right isosceles triangle?

Comment on thic guestion

There are two parts to the "right isosceles triangla™
1. The triangle is a right triangle
2. The triangle is an isosceles triangle

Comment on this hint

This is a right isosceles triangle. Look at the angles and the sides to figure out the right answer.

Comment on this hint

Notice the right isosceles triangle is a three-sided shape, so we can eliminate € and D
Also the triangle contains a %0-degree angle.

And two sides of the triangle are the same length.

.

Arighti triangle is a thri

3
¥

ided shape with one 90-degree angle and two equal sides,
Select A.

(Comment on this hint.

Select one:

“A. Athree-sided shape with one %-degrea angle and two equal sides.
B. A three-sided shape with three equal sides.

C. A four-sided shape with one pair of parallel sides.

D. A four-side_d shape with both pairs of opposite sides parallel and four equal sides.

Submit Answer

"

103|Page




Q’ Correct!

7~

Now we have defined equilateral triangle, rhombus and right isosceles triangle, let's define trapezoid.

What is a trapezoid?

Comment on this gue:

This is a trapezoid. Look at the sides to figure out the right answer.

‘Comment on this hint

Natice the trapezoid is a four-sided shape, so A and B can be eliminated.
Also, two sides of the trapezoid are parallel to each other.

A trapezoid is a four-sided shape with one pair of parallel sides.

Select C.
Comment on this hint

Select one:
A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape_with three equ;l sides.- -

©C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

« Correct!

Now we have defined all the terms, let's go back to the original problem.

"

~

Shape B
Which one of the geometric terms listed most accurately describes Shape B?

Comment on this question |

Notice the shape is a four-sided shape with both pairs of opposite sides parallel and four equal sides.
Comment on this hint

A rhombus is a four-sided shape with both pairs of opposite sides parallel and four equal sides.

Select B.
‘Comment on int.

Select one:

A. Equilateral Triangle
©B. Rhombus

C. Right Isosceles Triangle

D. Trapezoid

mit Answer
.

« Correct!
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You are done with this problem!

Grade 6, 2004, Q10c (26409)

=1 in.—
Shape C

Which one of the geometric terms listed most accurately describes Shape C?

A. Equilateral Triangle
B. Rhombus
C. Right Isosceles Triangle

Commient on His questian

D. Trapezoid

. o

Let's move on and figure out this problem

~ .
In order te solve the problem, we must first define the terms listed. Let's start with equilateral triangle.

What is an equilateral triangle?

Comment on this guestion

This is an equitateral triangle. Look at the sides to find the correct answer.

Notice that an equilateral triangle has three sides. So you can eminate answer C and D
Also, all three sides of the equilateral triansle are the same length.

c
60°
60° 60°
A B

An equilateral triangle is a three-sided shape with three equal sides.

Comment on this hint

Select B.

Comment an this int

A. A three-sided shape with one 90-degree angle and two equal sides.
@B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

" >
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Q’ Correct!

”
Now we have defined equilateral triangle, let's define rhombus.

What is a rhombus?
Comment on this ouestion

This is a rhombus. Look at the sides to figure out the correct answer.

Comment on this hint

Notice the rhombus is a four-sided shape, so we can eliminate answers A and B.

Also, all sides in the rhombus are equal.

And the opposite sides of the rhombus are paraltsl.

A rhombus is a four-sided shape with both pairs of oppaosite sides parallel and four equal sides.

Select D.

Comment on this hint

Select ane:
A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.
©D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

e o

J Correct!

”
Now we have defined equilateral triangle and rhombus, let's define right isosceles triangle.

What is a right isosceles triangle?
Comment on ¢his question

There are two parts to the "rightisosceles triangle":
1. The triangle is a right transie
1. The triangle is an isosceles triangle

Comment on s hint

This is a right isosceles triangle. Look at the angles and the sides to figure out the right answer.

Comment on this hint

Notice the right isosceles triangle is a three-sided shape, so we can eliminate C and D.
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Also the triangle contains a 90-degree angle.

And two sides of the triangle are the same length.

| ;

Aright isosceles triangle is & three-sided shape with one 90-degree angle and two equal sides.

Select A.

Lommerit on this hint

@A, Athree-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.

C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

.

J Correct!

~
Now we have defined equilateral triangle, rhombus and right isosceles triangle, let’s define trapezoid.

What is a trapezoid?
e

This is a trapezoid. Look at the sides to figure out the right answer.

Comment on this hint

Notice the trapezoid is a four-sided shape, so A and B can be eliminated.

Also, two sides of the trapezoid are parallel to each other.

A trapezoid is a four-sided shape with one pair of parallel sides.

Select C.

Lomment on this hint
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Setect ome:

A. A three-sided shape with one 90-degree angle and two equal sides.

B. A three-sided ;hape with three equal sides.
©C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

\’ Correct!

MNow we have defined all the terms, let's go back to the original problem.

LN
/AU
1 in.—
Shape C

.

-

Which one of the geometric terms listed most accurately describes Shape A?
Comment on this guestion

Notice the shape is a three-sided shape with three equal sides.
Comment on this hint

An equilateral triangie is a three-sided shape with three equal sides.

Select A.
Commect on this hint

Select ane:
© A, Equilateral Triangle
B. Rhombus
C. Right Isosceles Triangle

D. Trapezoid

J Correct!

“ You are done with this problem! =

Comment on this problem

e
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Grade 6, 2007, Q13e (26417)

Group 3

What do the two triangles in Group 3 have in commeon?

Comment on this guestion
Request Help

A. They are both equilateral triangles.
B. They are both isosceles triangles.
C. They are both right triangles.

D. They are both scalene triangles.

.

Let's move on and figure out this problem

7~

-
First, let us define the terms. Let's start with equilateral triangle.

What is an equilateral triangle?

Comment on this guestion

This is an equilateral triangle. Look at the angles to find the correct answer.

Notice that all three angles are the same (60 degrees).

£

All three angles are the same in an equilateral triangle,

Commesit on this hint

Select C.
LComment on ths kit
A. A triangle containing one 90-degree angle.
B. A triangle in which two angles are equal.
®C, A triangle in which all three angles are equal

D. A triangle in which all three anéles are unequal.

\/ Correct!

.

-

=
Now we know the definition of an equilateral triangle, we can define isosceles triangle.

What is the definition of an isosceles triangle?

Comment on this qusstion
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This is an isosceles triangle. Look at the angles to find the correct answer.

/\

Commert on this hint

Look at the two red angles.

4/\

Comment on ths hint
Notice the two angles are equal.

An isosceles triangle is a triangle in which two angles are equal.

Select B.

Comment on this hint
A. A triangle containing one 90-degree angle.
©B. A triangle in which two angles are equal.

C. A triangle in which all three angles are equal.

D. A triangle in which all three angles are unequal.

J Correct!

\

7~

Now we know the definitions of equilateral and isosceles triangle, what is the definition of a right triangle?
What is a right triangle?

Cament on bz cusstion

These are right triangles. Look at what they have in common to find the correct answer,

Commefit on this hint

Look at the angles in red.

Camment on this hint
One of the angles in the triangle is a 90 degree angle.
A right triangle contains one 90-degree angle.
Select A.
Camment on this hint

B. A triangle in which two angles are equal.
C. A triangle in which all three angles are equal.
D. A triangle in which all three angles are unequal.
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\,

J Correct!

”

New we know the definitions of equilateral, isosceles, and right triangle, we can define a scalene triangle.

What is the definition of a scalene triangle?

Comment on this guestion

This is a scalene triangle. Look at the angles to find the correct answer.

Camment on this hint

Notice al the angles are unequal.

All three angles in a scalene triangle are unequal.

Select D.

Comment o this hint
Select ane:

A. A triangle containing one 90-degree angle.

B. A triangle in which two angles are equal.

C. A triangle in which all three angles are equal.
©D. A triangle in which all three angles are unequal.

\

¢ Correct!

~

New we know the definitions of all the terms, let's answer the original problem.

Group 3

What do the two triangles in Group 3 have in common?

Comipent o s cueston |
Seiéct ane:
A. They are both equilateral triangles.
B. They are both isosceles triangles.

C. They are both right triangles.
©D. They are both scalene triangles.

"

»
J Correct!
f ‘1
You are done with this problem!
‘Comment on this problem
.

111|Page



Grade 6, 2004, Q10d (26430)

‘ 3in. |
Shape D

Which one of the geometric terms listed most accurately describes Shape D7

A. Equilateral Triangle

B. Rhombus

C. Right Isosceles Triangle
D. Trapezoid

Comment on this question

-

Let's move on and figure out this problem

~

In order to solve the problem, we must first define the terms listed. Let's start with equilateral triangle.
What is an equilateral triangle?

Comment on this qusstion

This is an equilateral tiangle. Look at the sides to find the correct answer,

>

Comment on this fint

Notice that an equilateral triangle has three sides. So you can eliminate answer C and D.
Aso, all three sides of the equilateral triangle are the same length.
[

60°

60° 60°
A B

An equilatera triangle is a three-sided shape with three equal sides.

Select B.

Comment on this int

A. A three-sided shape with one 90-degree angle and two equal sides.
2 B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.

D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

\
J Correct!

[Now we have defined equilateral triangle, let’s define rhombus. ]
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What is a rhombus?

Comment on this ousstion |

This is a rhombus. Look at the sides to figure out the correct answer.

2

Camment on this hint

Notice the rhombus is a four-sided shape, so we can eliminate answers A and B.

Also, dl sides in the rhombus are equal.

Q

And the opposite sides of the rhombus are parallel.

3

A rhombus is & four-sided shape with both pairs of opposite sides parallel and four equal sides.
Select D.

Comment on this hint

Setect "
A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.
C. A four-sided shape with one pair of parallel sides.
= D. A four-sided shape with both pairs of opposite sides parallel and four equal sides.

. o

« Correct!

" ™
Now we have defined equilateral triangle and rhombus, let's define right isosceles triangle.

What is a right isosceles triangle?

Comment on ¢his auestion |

There are two parts to the "rightisosceles triangle™:
1. The triangle is a right triangle
2. The triangle is an isosceles triangle

Comment on this hint

This is a right isosceles triangle. Look at the angles and the sides to figure out the right answer.

Comment on this hint

Notice the right isosceles triangle is a three-sided shape, so we can eliminate C and D.
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Also the triangle contains a 90-degree angle.

And two sides of the triangle are the same length.

L1 : %

A right isosceles triangle is a three-sided shape with one 90-degree angle and two equal sides.

Select A.

Select ane;

@A, Athree-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.

C. A four-sided shape with one pair of parallel sides.
D. A four-sided shape with both pairs of opposite sides parallel and four eq_ual sides.

Submit Answer

Commest on this hint

"

" Correct!

~
Now we have defined equilateral triangle, rhombus and right isosceles triangle, let's define trapezeoid.

What is a trapezoid?

This is a trapezoid. Look at the sides to figure out the right answer.

Notice the trapezoid is a four-sided shape, so A and B can be eliminated.

Also, two sides of the trapezoid are parallel to each other.

[
N

A trapezoid is a fourssided shape with one pair of parallel sides.

Select C.
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Comment on this hint.

Comment on this hint




Select ape:
A. A three-sided shape with one 90-degree angle and two equal sides.
B. A three-sided shape with three equal sides.
©C. A four-sided shape with one pair of parallel sides.
D. A four-sided sha-pe witﬂ botflnpairs of opposite sides parallel and four equal sides.

.
J Correct!

~

Now we have defined all the terms, let's go back to the original problem.

2in.
r—<

1 in. I in.

< >

| 3in. |

Shape D

Which one of the geometric terms listed most accurately describes Shape D?

Comment on this cuestion |

Notice the shape is a four-sided shape with one pair of parallel sides.

Commerit on this hirt

A trapezoid is a four-sided shape with cne pair of parallel sides.

Select D.
Camment on thishint

Select ane:
A. Equilateral Triangle
B. Rhombus
C. Right Isosceles Triangle

©D. Trapezoid

o,
J Correct!

| You are done with this problem!

H Comment on this probiem

1

7
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Tupe vour answer below:

Subrnit A

Comment on this question

Let’s move on and figure out this problem

P

Let’s take a look at a similar problem.

First place the number 2 an the number line.

012345

Mow place the number & an the number line.

-3 0123458

Count the steps from 2 to 5.

Type your anaver below:

What is the distance between 2 and 5 on the number line shown below?

To find the distance we have to find number of steps it takes to get from one point to the other,

There are 3 steps to get from 2 to 8. The distance from 2 to 51s 3. Please enter 3,

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

-
q’ Correct!

4

Where is the point -2 on the number line?

Select one:

A
B
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\’ Correct!

4

3
Let’s go back to the original problem.
Can you find the distance from -2 to 2 on the number plane below now?

Comment on this guestion

Comment on this hint

To find the distance we have to find number of steps it takes to get from one point to the other,

How many steps are there from -2 to 27

Comment on this hint

There are 4 steps from -2 to 2,

The distance from -2 to 2 is 4, Please enter 4,

Comment on this hint

Tupe vour anawer below:

\, Correct!

You are done with this problem!

Comment on this problem

4 N
Which picture below appears to have a single line of symmetry?
A
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Comment on this guestion

Select one:

A.

Let’s move on and figure out this problem

P
Let’s try to figure out what the question is asking:

What does it mean for a figure to have a line of symmetry?

Comment on this guestion
Select one:

A. It means you can fold it along a certain line and both sides will be exactly the same.
B. It means you can rotate it around a certain point.
C. It means you can slide it in a certain direction for a determined distance.

-

q’ Correct!

Which one of the following images has the correct line of symmetry?

7

Comment on this question

If we were to fold along the blue line, the two sides should be exactly the same.

Comment on this hint

Aline of symmetry must be straight, Thus D iz not correct,

Comment on this hint

Smiley face B has one side that is the mirror images of the other side. B is the right answer,

Comment on this hint

Calanb amas
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D

\’ Correct!

-
Let’s go back to the original problem:

Which figure has a single line of symmetry?
A

=7

Comment on this guestion

Let's see if figure A has a single line of symmetry:

7

If we were to fold the figure along the red line, the two sides would not go directly on top of each other. A& is not the right answer.
Commerit on this hirt

Let's take a look at figure B.

If we were to fold along the red line, both sides would not match up. B is not the right answer.
Commerit on this hirt

Let's take a look at figure Dt

If we were to fold the figure along the red line, the two sides will not be a perfect match. D is not the right answer,
Comment on this hint

Let's take a look at figure C:
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If were to fold the figure above along the red line, the two sides will fall perfectly on each other. The correct answer is C.
Comment on this hint

Select oner
A
B
( c

.

¢ Correct!

[You are done with this problem!

Comment on this problsm
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Which of the following appears to show a pair of congruent figures?
A

Select one:

A

B
C
D

Comment on this question

Let’s move on and figure out this problem

4
In order to solve this problem we need to understand what congruent figures are:

What is the definition of congruent figures?

Similar figures have the same shape but the size may differ.

These two triangles are similar since they have same shape but they are not congruent.
A is not the right answer,

Twi figures that have the same number of sides may not be congruent.

This square and this rhombus are not congruent.
C s not the correct answer,

Congruent figues have the same shape and size.
Select B.

Select oner

A. Congruent figures have the same shape but the size may differ.
B. Congruent figures have the same size and shape.
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Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint




C. Congruent figures only have to have an equal amount of sides.

.

\’ Correct!

7

The figures below are?

Comment on this question

Congruent shapes have the same size and shape. Above figure is not congruent because it does not have the same size.

Comment on this hint

The figures above have exactly the same shape, but different size.

Comment on this hint

The figures above are similar, Select B,

Comment on this hint

Select omer

A. Congruent

B. Similar
C. Not Related

.

\’ Correct!

-
Let’s go back to the origional problem:

Which of the following appears to show a pair of congruent figures?
A

D.

Comment on this guestion

Congruent figures have the same size and shape. In other wards you can pick up one figure and place it exactly on the other.
Comment on this hint

Let's take a look at choice A:
Left figure is a pentagon (Has § sides), while the right figure is a hexagon (Has & sides). The shapes in A are not congruent.
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Comment on this hint

Let's take a look at choice B:
The angles are different on these shapes so they do not have the same size and shape. You cannot pick up the square and fit it exacthy on the rhombus, The shapes in B are

not congruent.
Comment on this hint

Let's take a look at choice C
The figures are similar because they have the same shape but the triangle on the right is significantly smaller. The shapes in C are not congruent.

Comment on this hint

The tun shapes in D are congruent you can pick one up and place it on the other after turning it around. Select D.
Commenit on this hint

Select one:

B

\, Correct!

You are done with this problem!

Comment on this problem

”
Which of the following shapes appears to have exactly two lines of symmetry?

A

Comment on this guestion

Select oner

A

B
C
D
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Let’s move on and figure out this problem

4

What does it mean for a figure to have a line of symmetry?

Select oner

A. It means you can fold it along a certain line and both sides will be exactly the same.
B. It means you can rotate it around a certain point.

C. It means you can slide it in a certain direction for a determined distance.

‘Comment on this question

\’ Correct!

Which of the following figures has exactly one line of symmetry?
A

A star has § lines of symmetry, D is not the right answer,

The square has more than one line of symmetny as well,

The figure C does not have any lines of symmetry,

C.
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Comment on this hint

Comment on this hint

Comment on this hint




Smiley face has only one line of symmetry. Select B,

Comment on this hint

Select onet

A

B
C
D

Let’s go back to the original problem.

Which of the following shapes appears to have exactly two lines of symmetry?

Comment on this question

The circle has twa lines of symmetry but it also has a lot more, Any line you draw that goes through the center iz a line of symmetry, The circle is not the right answer,

S

Comment on this hint

There is no other way to fold a triangle other than folding it right down the middle, Triangle is not the right answer,

e

Comment on this hint

If you look carefully we can fold a square not only vertically and horizontally, but along each diagonal as well. The square is not the right answer,

Comment on this hint
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The rectangle can only be folded vertically and horizontally. The answer iz B,

Comment on this hint

Select oner
A
“B

.

¢ Correct!

[You are done with this problem!

Comment on this problsm
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Broadway
Plymouth

Revere

Adams

Which two streets on the map above appear to be parallel?
Comment on this guestion

Select oner

A. Broadway and Adams

B. Broadway and Plymouth
C. Adams and Plymouth

D. Adams and Revere

Let’s move on and figure out this problem

4 3
What does it mean when two lines are parallel to each other?

‘Comment on this question

The two lines below are perpendicular to each other:

The lines have a 90 degree angle between each other,
Commerit on this hint

Two parallel lines do not have any angles between them.
Comment on this hint

When twao lines are parallel they never intersect.

Carrect answer iz B,
Comment on this hint

Select one:

A. The two lines are on top of each other.

B. The two lines never intersect.

C. The two lines have a 90 degree angle between each other.
D. The two lines can have any angle between them.

\’ Correct!

f 3
Which choice has two lines that are parallel to each other?

S
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Comment on this question

The two lines in Choice C are perpendicular to each other.

C iz not the right answer.
Comment on this hint

Choice D has onlby one straight line.

Choice D iz not the right answer,
Commenit on this hint

The lines in choice B never intersect, this means that they are parallel.
Choice B is the right answer.

Comment on this hint

Select one!
B
C
D
N 7
\’ Correct!
e

-
Let’s return to our original problem:

Broadway

Plymouth

Revere

Adams

Which two streets on the map above appear to be parallel?
Comment on this uestion

Broadway and Adams are perpendicular to each other.
A is not the right answer,

Broadway

128 |Page



Adams

Comment on this hint

Adams and Plymoth intersect. By the definition parallel lines do not intersect.
C is not the right answer,

Plymouth

Adams

Comment on this hint

Only Adams and Revere never intersect, By definition, this means that they are parallel to sach other,
D is the correct answer,

Revere

Adams

Comment on this hint

Select onet

A. Broadway and Adams

B. Broadway and Plymouth
C. Adams and Plymouth
D. Adams and Revere

\, Correct!

You are done with this problem!

Comment on this problem

~
The line below shows the locations of three towns en a highway.

Westfield Springfield Palmer

The distance from Westfield to Springfield is 10 miles, and the distance from Westfield to Palmer is 25 miles. What is the distance, in miles, from

Springfield to Palmer?
Comment on this guestion

Type your answer below:

Subrmnit

b omkie i e fimeinm mk blie el e
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,
Let’s look at a similar, but separate problem:
The line below shows the locations of three towns on a highway.

Westfield Springfield Palmer

The distance from Westfield to Springfield is 5 miles, and the distance from Springfield to Palmer is also 5 miles. What is the distance, in miles,
from Westfield to Palmer?

Comment on this question
Draw & picture. Label all of the distances.

Comment on this hint

Westfield Springfield Palmer

5 mi 5 mi

Comment on this hint

Distance from Westfield to Springfield + Distance from Springfield to Palmer = Distance from Westfisld to Palmer
Comment on this hint

The distance from Westfield to Palmer is

5o+ 5 mi= 10 mi

Westfield Springfield Palmer
-

- Y

5 mi 5 mi

10 mi

Please enter 10,
Comment on this hint

Twpe your answer below;

\’ Correct!

Let’s go back to the origional problem:
The line below shows the locations of three towns on a highway.

r

Westfield Springfield Palmer

- "

The distance from Westfield to Springfield is 10 miles, and the distance from Westfield to Palmer is 25 miles. What is the distance, in miles,
from Springfield to Palmer?

Comment on this question

Draw a picture. Label all of the distances,
Comment on this hint

Westfield Springfield Palmer

10 mi 7 mi
25 mi

Comment on this hint

Distance from Springfield to Palmer = Distance from Westfield to Palmer - Distance from Westfield to Springfield
Comment on this hint

Nictance from Snrinefield t0 Palmer = 25 mi - 1N mi = 15 mi
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Westfield Springfield Palmer

10 mi 15 mi
25 mi

Please type in 15,
Comment on this tint

Tupe vour annver below:

15

. »

J Correct!

fYou are done with this prablem!

l Comment on this problem

y,
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Lily designed the kite below for an experiment.

Which of the following correctly describes the shape of Lily’s kite?

Select one:

A. triangle

B. rectangle
C. parallelogram

D. quadrilateral

Comment on this question

Submi
- »
Let’s move on and figure out this problem
4 N
Let’s figure out what each figure looks like:
Which of the following figures is a triangle?
’ I:I
N
) D
D. i
Comment on this guestion
A triangle is a three sided polygon.
Comment on this hint
Choice D has 3 sides, thus it is a triangle.
Choice D is the right answer,
Comment on this hint
Select oner
A
\ 7
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Which of the following figures is a rectangle?

]
N
[T
AN

‘Comment on this question

A rectangle is a four-sided polygon with four right angles.
Comment on this hint

The figure below shows a 90 degree angle. A carner of a paper has this angle.

Comment on this hint

Figure A shows a polygon with four sides with four right angles.

A is the right answer,
Comment on this hint

Select one:

O m

D

S

\’ Correct!

P
Which of the following figures is a parallelogram?

‘Comment on this question

A parallelogram is a four-sided polygon with opposite sides parallel.
Comment on this hint

A square is shown below, because it is a four-sided polygon with opposite sides parallel, it i= a parallelogram.
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Comment on this hint

The following figure shows twa parallel lines.

Comment on this hint

Only Figure B has opposite parallel sides,

Chaoice B is the correct ansuver,

Comment on this hint

Select one:
A
B
C
“ o
\’ Correct!
5

P
Let’s go back to the origional problem:

Which of the following correctly describes the shape of Lily’s kite?
Comment on this guestion

Below is the shape of the kite you need to describe:

Comment on this hint

The shape of the kite has 4 sides, thus it is not a triangle.
Commerit on this hirt

The sides of the kite are not parallel, thus it is not a parallelogram.

Comment on this hint

The shape of the kite does not have any right angles, thus it is not a rectangle.
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The shape of the kite is a quadrilateral - a regular 4 sided potygon.

Carrect answer is Choice D,
Commerit on this hint

Select oner

A. triangle
B. rectangle
C. parallelogram

D. quadrilateral

“
\’ Correct!

You are done with this problem!

Comment on this problem

Sherrie is sewing a costume for a party. She is using the pattern shown below.

Which of the following pieces of cloth is congruent to the pattern?

‘Comment on this question

Select oner

A

B
C
D

Let’s move on and figure out this problem

In order to solve this problem we need to understand what congruent figures are:

What is the definition of congruent figures?
Comment on this question
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Similar figures have the same shape but the size may differ.

These two triangles are similar since they have same shape but they are not congruent.

A is not the right answer,
Commerit on this hint

Twao figures that have the same number of sides may not be congruent.

This square and this rhombus are not congruent.

C iz not the correct answer,
Comment on this hint

Congruent figues have the same shape and size.

Select B.
Commerit on this hirt

Select oner

A. Congruent figures have the same shape but the size may differ.
B. Congruent figures have the same size and shape.
C. Congruent figures only have to have an equal amount of sides.

\’ Correct!

The figures below are:

7

Comment on this guestion

Congruent shapes have the same size and shape. Above figure is not congruent because it does not have the same size.
Comment on this hint

The figures above have exactly the same shape, but different size.
Comment on this hint

The figures above are similar, Select B,
Comment on this hint

Select one:

A. Congruent

B. Similar
C. Not related

-

\’ Correct!

f
Let’s go back to the origional problem:

/A
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Which of the following pieces of cloth is congruent to the pattern?

Comment on this guestion

The figure in Choice & is an equilateral triangle, and it is not congruent to the origional figure because the size and the angles differ,

Choice A iz not the right answer,
Commenit on this hint

The figure in Choice D has the same base of the triangles, but this figure is taller than the origional. Thus the shape is not the same.

Choice D iz not the right answer,
Comment on this hint

The figure in Choice C is a similar triangle. The angles are the same, but the size is different. Choice C is not the right answer,

Choice B is the right answer,
Comment on this hint

Select one:

A

B
C
D

“
\’ Correct!

You are done with this problem!

Comment on this problem
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Select one:

A. K and M only

B. L and N only

C.K, L, M,and N

D. No two figures shown are congruent.

Comment on this guestion

Let’s move on and figure out this problem

4
In order to solve this problem we need to understand what congruent figures are:

What is the definition of congruent figures?

Similar figures have the same shape but the size may differ.

These two triangles are similar since they have same shape but they are not congruent.
Ais not the right answer,

Twio figures that have the same number of sides may not be congruent.

This square and this rhombus are not congruent.
C s not the correct answer,

Congruent figues have the same shape and size,
Select B.

Select oner

A. Congruent figures have the same shape but the size may differ.
B. Congruent figures have the same size and shape.

C. Congruent figures only have to have an equal amount of sides.

“

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

q’ Correct!

i
Let’s go back to the origional problem:

Which triangles are congruent?
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Comment on this question

Do not pay attention to the numbers, but look only at the shapes and sizes of the triangles.
Comment on this hint

Figures K and M have different shapes.

Shapes K and M are not congruent.

Thus Choices A and C are not correct.
Comment on this hint

Figures L and M have same size and shape:

By definition, L and N are congruent.

Choice B is correct.
Commerit on this hint

Select oner

A. K and M only

B. L and N only

C.K, L, M, and N

D. No two figures shown are congruent.

“
\, Correct!

You are done with this problem!

Comment on this problem

s )
Which of the following describes the transformation from figure A to figure B on the grid below?
¥ 1 unit
—i
1 unit
A B
g x
Comment on this question
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Select one:

A. Reflection across the x-axis.
B. Reflection across the y-axis.
C. Rotation about point (0, 0)
D. Translation 6 units right

Let’s move on and figure out this problem

”
Let’s understand the different choices given to us. We will start with A:

When a figure is reflected what does it mean?

Comment on this question

The figure below i= a reflection:

Comment on this hint

When a figure is reflected, it looks like the figure is looking at itself in a mirror,
Please choose B.
Comment on this hint

Select oner

A. It slides to different space.

B, It is a mirrored along a certain line, called line of symmetry.
C. It is rotated certain number of degrees around a point.
D. It does not move at all.

\
Q’ Correct!

~

When a figure is rotated what does it mean?
Comment on this guestion

The figure below is rotated.

Comment on this hint

The figure above is rotated around the red point. Correct answer is C.
Commerit on this hirt

Select onet

A. It slides to different space.

B. It is a mirrored along a certain line, called line of symmetry.
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C. It is moves certain number of degrees around a point.
D. It does not move at all.

\, Correct!

’
When a figure is translated what does it mean?
Comment on this question

The figure below is translated:

Comment on this hint

The figure above is translated. Half of a smiley face was slided over the dotted line. Correct answer is A,
Commerit on this hint

Select oner

A. It slides to different space.

B. It is a mirrored along a certain line, called line of symmetry.
C. It is moves certain number of degrees around a point.

D. It does not move at all.

-

J Correct!

f
Based on the definitions we just reviewed, what is the correct answer to the original problem?

Which of the following describes the transformation from figure A to figure B on the grid below?

s 1 unit
—

1 unit

Comment on this question

When a figure is rotated about (0,0] it will spin around that point, This figure has not spun, so'this is not the correct choice.
Comment on this hint

We know that the answer is not reflection because the two figures are not mirrors of each other.
Comment on this hint

This image shows what happened to figure A,

1 unit

| [ [t unit
b Units
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Comment on this hint

Figure & was translated over & units, Select O,

Comment on this hint

Select one:

A. Reflection across the x-axis.

B. Reflection across the y-axis.

C. Rotation about point (0, 0).

©D. translation 6 units right

Y >
¢ Correct!
\
fYou are done with this problem!
l Comment on this problem
7
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A

Comment on this question

Select one:

A

B
C
D

Let’s move on and figure out this problem

4 3
Let’s figure out the vocabulary in this problem:

What is the definition of a polygon?

Comment on this question

Below is an example of a figure that is NOT a polygon:

Thus A is not correct.
Comment on this hint

A polygon can be made with only straight lines,

Thus, Choice C is not correct.
Comment on this hint

A polygon has to be aclosed figure, The figure below is NOT a polygon:
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Comment on this hint

A polygon is @ shape formed by line segments so that each of the segments meets exactly two other segments,

Correct answer i Choice B.
Comment on this hint

Select oner
A. Any figure can be considered a polygon.
B. A shape formed by line segments so that each of the segments meets exactly two other segments.
C. A shape formed by line segments so that each of the segments meets exactly one other segment.

D. Shape that is formed with line segments and arcs.

\’ Correct!

,
Let’s go back to the origional problem:

Which figure is a polygon?

A

PNE

Comment on this guestion

The following is NOT a single polygon, but rather multiple polygons put together:

X

Comment on this hint

Choice B is an open figure, which by definition cannot be a polygon.
Choice B is not correct.
Comment on this hint

Choice D has an arc as one of its sides. Because a polygon can be made of only straight lines, Choice D is not carrect.
Comment on this hint

Choice A has lines running through the middle of a figure. As mentioned in the first hint, this means that the figure is a multitude of polygons put together.

The only figure that has a closed path made of all straight edges is Choice C,
Commerit on this hint
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Select oner

O

D

J Correct!

You are done with this problem!

Comment on this problem

Comment on this guestion

Select oner

A. 15 inches
B. 30 inches
C. 7 1/2 inches
D. 75 inches

Let’s move on and figure out this problem

,
What is the definition of a circumference?

Comment on this guestion

The picture below shows the circumference of a circle.

e

Comment on this hint

The shortest distance from the center of a circle to any paoint on a circle is a radius.

The blue line below shows the radius of a circle.

Thus B is not the correct answer,

Comment on this hint

The size of the circle measured in square units is called an area of the circle. This is shown in the figure belo

Thus A is not the correst answer,
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The eircumference is the length around a circle.

Choice C is correct.
Comment on this hint

Select oner

A. The size of the circle measured in square units.
B. The shortest distance from the center of a circle to any point on a circle.

C. The length around a circle.

“
\’ Correct!

P

Which formula calculates the circumference of a circle?
A, mr?
B. 2ar
C. ar

Comment on this guestion

Only the area is measured in squared units, Choice A has r squared, Thus Choice A iz not correct,

Comment on this hint

The formula for the circumference is 277,

Choice B is correct.
Comment on this hint

Select oner

A.
B.
C.

"

\’ Correct!

,
Let’s go back to the origional problem:

A circle has a radius of 5 inches. Which is the best estimate of its circumference?
Comment on this guestion

Because we are estimating, estimate that 77 is equal to 3 instead of 3.1459...
Comment on this hint

Remamber that the formula for the cireumference is C' = 27,
Commerit on this hint

Lets plug in the numbers we have into this equation:

Circumference = 2"3"8
Comment on this hint

Circumference = 2"3"5 = 30
Comment on this hint

The best estimate for the circumference is 30 inches.

The correct answer is B.
Comment on this hint

Select one:

A. 15 inches
B. 30 inches

T ALY ek
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~D. 75 inches

Q/ Correct!

[You are done with this problem!

Comment on this problem

7
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Comment on this guestion

Let’s move on and figure out this problem

i 3
Let’s work through the steps:

How many minutes are there in 1 hour?
Comment on this guestion

Think of a clock. How many times does a minute hand move to make it around the circle?

Comment on this hint

Minute hand goes around 60 times while the hour hand maoves down only by one hour,

There are 60 minutes in 1 hour, Please enter 60,
Comment on this hint

Type your answer below:

. >

\, Correct!

4 h
Remember, asnail can travel 5 feet in 2 minutes.

How fast will it travel 10 feet?

Comment on this question

A good way to solve this problem is to draw a table, Start like this:

Distance traveled [Time Traveled

Comment on this hint
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Distance traveled e Traveled
5ft 2 min
10 ft ?

To go twice the distance it would take the snail twice the time.

242 =7min

Distance traveled e Traveled
5ft 2 min
10 ft 4 min

It would take the snail 4 minutes to go 10 feet.

Please enter 4.

Tupe your answer helow:

4

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

7

Still remembering that

asnal can go 5 feet in 2 minutes,

How far can a snail go in 10 minutes?

A good way to solve this problem is to draw a table, Start like this:

Distance traveled

Time Traveled

Distance traveled

Time Traveled

5ft 2 min
10 ft 4 min
15 ft 6 min
20ft 8 min
25 ft 10 min
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The snailwill travel 25 feet in 10 minutes.

Tupe your answer helow:

25

Comment on this hint

\’ Correct!

7

MNow let's return to our origional problem:

A garden snail can travel about 5 feet in 2 minutes. At this speed, how far can it travel in one hour?

A good way to solve this problem i= to draw a table, Start like this:

Distance traveled |Time Traveled

Remember there are 60 minutes in an hour,

Distance traveled |Time Traveled
5ft 2 min
? 60 min

Distance traveled [Time Traveled

5ft 2 min
10 ft 4 min
158 6 min
20 ft 8 min
251t 10 min
30 ft 12 min

? 60 min

For a snail to go 30 times langer (60min/2Zmin], the distance he will go will be 30 times bigger.

30x5=7?

30 % 5= 150 feet.

Please enter 150,
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Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hink
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150

\’ Correct!

You are done with this problem!

Comment on this problsm

~ ")
All of the sides of this hexagon have the same length, s. Which expression represents the perimeter of this hexagon?
S
Comment on this guestion
Request Help
Select oner
A, 5+6
B. 5%
C.s/é
D.s"6
\ J
Let’s move on and figure out this problem
y N
Let’s figure out the vocabulary of this problem:
What is the definition of the perimeter?
Comment on this question
The perimeter of the figure below is 10in +2in + 10 in + 2 in=24 in
10in
2in 2in
10in
Comment on this hint
The perimeter of the figure is the distance around a figure.
Please choose A,
Comment on this hint
Select oner
A. The distance around a figure.
B. The size of the figure measured in squared units.
C. The shortest distance from the center of the polygon to one of the vertices.
“ 7
\’ Correct!
rLet's figure out a similar problem with numbers: ]
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What is the perimiter of the following figure?

7in

To find the perimeter you need to find the distance around the figure, Add up all of its sides,
7in
7in 7in

7in+7in+7in+7in+7in+7in=7¢

Fin+7in+7in+7in+7in+7inor

7inTh="7

Tin*o=42

Please choose A,

Select one:

A. 42
B. 49
C. 14
D. 35

S

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

”
Let’s return to the origional problem:

All of the sides of this hexagon have the same length, s. Which expression represents the perimeter of this hexagon?

To find the perimeter add up all of the sides.

SHS+cHsHcHs=T
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Comment on this guestion

Comment on this hint

Comment on this hint




Please chonse B.
Commenit on this hint

Select one:
AL s+6
“B.s%
“C.s/é

‘D.s"6

. 7

Q/ Correct!

[You are done with this problem!

Comment on this problem

v
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A new sculpture was built in a city park. The diagrams below show the top view and the side view of the sculpture.

O

Top View Siide View

Which of the following pictures best shows the shape of the sculpture?

Request Help

Select oner

A

B
C
D

Submit Ans

Comment on this question

Let’s move on and figure out this problem

f
Let’s solve this problem by analyzing each figure separately:

For the figure above, which of the following is the top and the side view?

oL

“Top View Side View
B.
Top View Side View
C.
Top View Side View
™ O
Top View Side View
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Comment on this question

If we look at the figure carefully we can see that base of the cone iz a circle, thus the top view of the figure is a circle,

Top View
Comment on this hint

To find the side view of the figure visually remove the circle from the origional figure and see what you are left with:

Comment on this hint

If you cut out the base you will be left with a triangle.

Side View
Comment on this hint

The figure's top view and side view are shown belows:

Top View Siide View

The correct answer is C.

Comment on this hint

Select oner
B
C
D
. 7
-J Correct!
B

”
For the figure above, which of the following is the top and the side view?

e

Top View Side View
B.

“Top View Siile View
C.

Top View Side View
D.

Top View Side View

Comment on this question
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If we look at the figure carefully we can see that baze of the pyramid is another triangle, thus the top view of the figure is a triangle.

“Top View

Other than the base every single side of the figure is a triangle.

The side view of the triangle iz also a triangle.

Side View

The top view and the side view of the figure are triangles.

Top View Side View

Correct answer is D

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

Select one:
B
C
D

J

)

For the figure above, which of the following is the top and the side view?

Al

Top View Side View
B.

“Top View Siile View
C.

Top View Side View
D. A

Top View Side View

If we look at the figure carefully we can see that base of the figure is a circle, thus the top view of the figure is a circle,

&
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Top Vi

To find the side view of the figure visually remove the circle from the origional figure and see what you are left with:

The top and the side of the figure are:

Top View Side View

The correct answer is A,

Select one:

O m

D

S

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

P
Finally let’s take a look at the final figure:

For the figure above, which of the following is the top and the side view?

A

“Tup View Sile View
B.

“Top View Side View
C.

Top View Side View
D.

Top View Side View

If we look at the figure carefully we can see that base of the figure is a square, thus the top wiew of the figure is a square.

Top View
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Comment on this hint
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Becausze we have two figures on top of each other, side view will be these two figures on top of each other.

Comment on this hint

The tun figures are square and a circle.

Side View

Comment on this hint

The top view and the side view of the figure are:

Top View Sile View

The correct answer is B

Comment on this hint

Select oner

A

B
C
D

.
¢ Correct!

-
Let’s return to the origional problem:

A new sculpture was built in a city park.

O

“Top View Side View

Which of the following pictures best shows the shape of the sculpture?

A

e}

=

eIy =

Comment on this guestion

The top view of the figure is:

QO
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Top View

Comment on this hint

The side view of the figure is:

Side View
Comment on this hint

The top and the side view of the figure are:

@,

Top View Side View

The correct answer is C.
Comment on this hint

Select oner

N W

D

\’ Correct!

You are done with this problem!

Comment on this problem

Donna wants to use ready-made 6-foot long fence sections for her yard. The yard measures 24 feet long and 30 feet wide. How many fence
sections would she need to enclose her entire yard?

Comment on this question

Select oner

A. 120
B. 18
C. 108
D. 20

Let’s move on and figure out this problem

4

How many feet of fence do we need?
Comment on this question

To find the total amount of feet of fence needed we need to find the perimeter of the field,

Draw a picture.
Commenit on this hint

30FT
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24FT 24FT

30FT

Comment on this hint

To find the perimiter we need to add all of the sides.
Comment on this hint

Perimeter = 30FT + 24FT + 30FT + 24FT = 108FT

Please enter 108,
Commerit on this hint

Type your answer below:

108

Let’s go back to the origional problem:

Donna wants to use ready-made 6-foot long fence sections for her yard. The yard measures 24 feet long and 30 feet wide. How many fence
sections would she need to enclose her entire yard?
Comment on this question

Mows that we know the total perimeter we know how much fence we need total,

Because the fence anly comes in chunks of & feet, we need to find the number of fences that would cover the total perimeter,
Comment on this hint

To do so0we need to divide the total perimeter by the length of an individual fence:

108FT / &6FT

Comment on this hint

10BFT / 6FT = 18 fences.

Please enter 18,
Comment on this hint

Type your answer below:

18

S

J Correct!

You are done with this problem!

Comment on this problem
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Which of the following is an obtuse triangle?

Comment on this guestion

Select oner
A
B
C
. 7
Let’s move on and figure out this problem
~

p
What is an obtuse triangle?

W —

Look at the angles in red.

W —~

Maotice the angles in red are greater than 90 degrees.
An obtuse triangle is a triangle in which one angle is greater than 90 degrees.

Select B.

Select one:
A. A triangle containing one 90 degree angle.
B. A triangle in which one angle is greater than 90 degrees.
C. A triangle in which all three angles are equal.

D. A triangle in which all three angles are unequal.
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These are obtuse triangles. Look at what they have in comman to find the correct answer.

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint




\

\’ Correct!

,
Let’s return to the origional problem:

Which of the following is an obtuse triangle?

An obtuse triangle has one angle greater than %0 dearees.

Only figure in choice B has an angle greater than 90 degrees.

/

Figure in Choice B is an obtuse triangle.

Please choose B,

Select oner

A
B
C

‘Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

You are done with this problem!

Comment on this problem

An architect measured the three angles marked in the diagram below.

Property
Boundary

Property
Boundary

Property
Boundary

What was the sum of the measures of the three angles?
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Comment on this question

Let’s move on and figure out this problem

”
Let’s take a look at a problem where the angles are given.

What is the sum of the angles of the triangle shown below?

To find the sum of the angles add the numbers shown in the figure.

Sum of all of the angles = 30 + 40 + 90

Sum of all of the angles = 180
Please enter 180

Type your anaver below:

180

.

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

v
\, Correct!
@ D
Let’s take a look at another problem where the angles are given.
What is the sum of the angles of the triangle shown below?
Comment on this guestion
To find the sum of the angles add the numbers shown in the figure,
Comment on this hint
The sum of the angles = 60 + 60 + &0
Comment on this hint
The sum of the angles = 180
Please enter 130
Commerit on this hint
Type your answer below!
180
\ 7

\’ Correct!

[Let's go back to the origional problem.
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An architect measured the three angles marked in the diagram below.

Property
Boundary

Property
Boundary

Property
Boundary

What was the sum of the measures of the three angles?

Comment on this question

Look at the previous problems, What property do you notice about the sum of the angles in a triangle.

Comment on this hint

A property of a triangle is:

All of the interior angles add up to 180 degrees.

Comment on this hint

Sum of angles in every triangle is equal to 180 degrees,

Please enter 180 degrees.

Comment on this hint

Tupe your answer helow:

180

\’ Correct!

You are done with this problem!

Comment on this problem
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On Kenesha's last business trip she drove 820 miles. Her company pays her $0.32 per mile. Which of the following is closest to the amount Kenesha's

company will pay her for the miles she drove?

Select oner

A. 1/4 of 800
B. 1/3 of 800
C. 1/4 of 900
D. 1/3 of 900

Comment on this question

2

Let's move on and figure out this problem

f
Let’s figure out this problem.

What is the closest approximation of the 820 miles that Kenesha drove?

15 820 miles iz 20 miles away from 800 miles, and 80 miles away from 900 miles,

800 miles is the closest approximation of 820 miles

Please choose A,

Select oner

A. 800 mi
B. 900 mi
C. 700 mi
D. 1000 mi

To find the closest approximation of a number, look at the answers and try to find the number that is the clozest to the origional.

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

J Correct!

f
What is the closest approximation of $0.327

Tao find which fraction has the closest value to 0,32 write out the value for each fraction.
1/4=7
12=7

1/3i=7

The fractions below are some of common fractions, try to memorize these,
1/4=025
1/2=0.50

1/3=0.33 [approximately]

Look at the values mentioned above and find the one closest to 0,32,
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Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint




The closest value to §0.32 is 50.33, which is 1/3 of $1.

Please chonse C.
Comment on this hint

Select one:

A. 1/40f 51
B. 1/2 of 51
C. 1/30of $1
D. %0

-
\’ Correct!

4 3
Now that we know all of the closest values, let’s return to the origional problem.

On Kenesha's last business trip she drove 820 miles. Her company pays her $0.32 per mile. Which of the following is closest to the amount

Kenesha's company will pay her for the miles she drove?
Comment on this question

Remember from previous questions the closest approximation of 820 miles is 800 miles. And the closest approximation of 50,32 is 1/3.
Comment on this hint

The closest to the amount Kenesha's company will pay her far the miles she drove will be 1/3 of 800,

Please choose B.
Comment on this hint

Select oner

A. 1/4 of 800
B. 1/3 of 800
C. 1/40of 900
D. 1/3 of 900

. y

\’ Correct!

You are done with this problem!

Comment on this problem

1
1=
Rosa volunteered at a local nursing home for 20 days. She worked for ~ 4 hours each day. How many total hours did Rosa volunteer at the nursing

home?
‘Comment on this question

Select oner

A. 15
B. 20
C.25
D. 30

Let’s move on and figure out this problem

rLet's start with a simpler problem. ]
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1

1_
Rosa volunteered at a local nursing home for 2 days. She worked for ~ 4 hours each day. How many total hours did Rosa volunteer at the nursing
home?
Comment on this guestion

1

1-
To figure out this problem first break up the number of hours she works per day 4 to a whole part and a fraction part.,
Commerit on this hirt

Rosa has worked for 1 hour per day + 1/4 hour per day,
Commerit on this hint

Mows, multiply the number of days Rosa has worked by each part and add them togsther.
Comment on this hint

2 days " 1 hours = 2 hours
-

2 days * 1/4 hours = 1/2 hours

Comment on this hint

Finally add them together:

2 hours + 1/2 hours = ?
Comment on this hint

In two days Rosa has worked 2 and 1/2 hours.

Please choose B.
Comment on this hint

Select one:

A. 2 hours
B. 2 and 1/2 hours
C. 2 and 1/4 hours
D. 3 hours

\’ Correct!

7

167 |

Mow lets return to the origional problem.

1
1=
Rosa volunteered at a local nursing home for 20 days. She worked for 4 hours each day. How many total hours did Rosa volunteer at the

nursing home?
Comment on this question

1

1=
To figure out this prablem first break up the number of hours she works per day 4 to a whole part and a fraction part.,
Commerit on this hirt

Rosa has worked for 1 hour per day + 1/4 hour per day.
Commerit on this hirt

Mowe, multiply the number of days Rosa has worked by each part and add them together.
Commerit on this hirt

20 days * 1 hours = 20 hours

20 days * 1/4 hours = § hours
Comment on this hint

Finally add them together:

20 hours + 5 hours =7
Comment on this hint

Page




In twvo days Rosa has worked for 25 hours.,

Please choose €.
Commerit on this hint

Select omer

A5
"~ B. 20
“C. 25

-D. 30

. 7

Q/ Correct!

[You are done with this problem!

Comment on this problem

y
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Each of the 6 small squares in the figure below measures 1 inch on each side.

Which of the following is closest to the area of the shaded portion of the figure?
Comment on this guestion

Select oner

A. 2 square inches

B. 3 square inches
C. 4 square inches

D. 5 square inches

Let’s move on and figure out this problem

i 3
Each of the 6 small squares in the figure below measures 1 inch on each side.

Which of the following is the area of the whole figure?
Comment on this question

Each square is 1 square inch.

Count how mary squares are there,
Comment on this hint

1sq 1sq 1sq

in in in
1sq 1sq 1sq
in in in

Comment on this hint

There are & squares, thus the total area is 6 square inches,

Please Choose A.
Comment on this hint

Select one:
A. 6 square inches
B. 3 square inches
C. 12 square inches

D. 36 square inches

o coreart!
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7

Let’s look at a little bit different problem.

If the area of the figure below is 20 square inches, what is the area of the shaded region?

The diagonal line divides the figure in half,

The area of the shaded figure is going to be half of the area of the origional figure.

20 square inches £ 2=7

20 square inches f 2 = 10 square inches

Please choose C.

Select oner

A. 40 square inches
B. 20 square inches

C. 10 square inches

D. 5 square inch

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

¢ Correct!

4

170 |

Let’s go back to the origional problem.

Each of the 6 small squares in the figure below measures 1 inch on each side.

Which of the following is closest to the area of the shaded portion of the figure?

The same idea applies a= in the previous question.

The diagonal divides the figure in half.

We knaow that the area of the whole figure is 6 square inches, and the area of the shaded region is gaing to be half of the area of the whale figure.

& square inches / 2=7

Page

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint




& square inches / 2 = 3 square inches

Please chonse B.
Comment on this hint

Select one:
A. 2 square inches
B. 3 square inches
C. 4square inches

D. 5 square inches

“
\’ Correct!

You are done with this problem!

Comment on this problem

Teresa is covering the floor of her kitchen with tiles. Each square tile covers 4 square feet. If her kitchen floor is a rectangle measuring 16 feet by

10 feet, how many tiles will she need?
‘Comment on this question

Select oner

A.13
B. 26
C. 30
D. 40

Let’s move on and figure out this problem

r N
First, what is the total area of the kitchen floor?

‘Comment on this question

Draw a picture.
Comment on this hint

16 feet

10 feet

Comment on this hint

To find the area of the figure we need to use the following formula:

Area = length * width
Commerit on this hirt

Area= 1t feet " 10 feet=7
Commerit on this hirt

Area=1p feet* 10 feet = 160 square feet
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Flease choose U,

Select one:
A. 16 square feet
B. 10 square feet
C. 26 square feet

D. 160 square feet

S

Comment on this hint

\’ Correct!

p
Which one of these tiles is square and has area 4sq feet?
4in

D. 1in

[Jrin

To find the area of the figure we need to use the following formula

Area = length * width

Choice A has an area of 4sq feet, but is not a square.

Thus Chaice A is not carrect.

Choice Cis a square but it has an area of 4ft*ft = 16sq feet,

Thus Choice C is not correct.

Choice B is a square with area of 2ft"2ft = 45q feet.

Please choose B.

Select oner

A

B
C
D

S

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

-
Let’s do a problem with a smaller area to make sense of this question.

Each square tile covers 4 square feet. If the floor was 6 feet by 4 feet how many tiles would fit?

Draw a picture.
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Comment on this hint




The area of the figure above is bin ™ 4in =24 zq in.

MNow you need to find how many times 4 goes into 24,

24/4=b

Please choose C.

Select oner

A. 24
B. 4
C.6
D. 10

-

Using the picture above you can count up all of the tiles, or you can divide 24 by 4

Comment on this hint

Comment on this hint

J Correct!

-
Now let's go back to the origional problem.

by 10 feet, how many tiles will she need?

Recount what we already know:

Total Area of the kitchen floor = 160 square feet

Area of each tile = 4 square feet.

Count how many times we can put 4 sq feet tiles into 160 sq ft floor.

To find this we need to divide 160 by 4:

160 =q ft Fdsqft="?

160 5q ft £ 4 5q ft =40 times

Please choose D,

Select oner

A 13
B. 26
C.30
D. 40

S

Teresa is covering the floor of her kitchen with tiles. Each square tile covers 4 square feet. If her kitchen floor is a rectangle measuring 16 feet

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

q’ Correct!

You are done with this problem!

173|Page

Comment on this problem




~ )
Uri read that a bicycle tire has a radius of 30 centimeters and a diameter of 50 centimeters. How does Uri know that these measurements cannot
be correct?

Comment on this question

Select oner

A. The radius should be twice the diameter.

B. The diameter should be twice the radius.
C. The radius should be 30
D. The diameter should be 50

Let's move on and figure out this problem

f 3
Let’s figure out what each term means.

What is the definition of radius?
Comment on this question

The red line in the figure below represents radius.,

Comment on this hint

The definition of radius is:
The distance from the center to the circle,

Please chonse B.
Comment on this hint

Select one:

A. The distance across a circle through its center.

B. The distance from the center to the circle.

C. The distance between any two points on the circle.
D. The distance around the circle

-
q’ Correct!

r N
What is the definition of diameter?

‘Comment on this question

The red line in the figure below represents the diameter.,

Comment on this hint

The definition of diameter is:
The distance across a circle through its center,

Please choose A,
Comment on this hint

Select oner

A Tha Aictanca arrace 3 mircla thraniah ite fantar
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B. The distance from the center to the circle.
C. The distance between any two points on the circle.

D. The distance around the circle

N
\’ Correct!

i 3
Let’s go back to the origional problem.

Uri read that a bicycle tire has a radius of 30 centimeters and a diameter of 50 centimeters. How does Uri know that these measurements

cannot be correct?
‘Comment on this question

Each red line below represents the radius of the circle. The the total length of the red line represents the diameter.

Comment on this hint

1f you look carefully you can see that the diameter consists of 2 radii .
Commerit on this hirt

This means that if the bicycle tire has a radius of 30 centimeters, it should have a diameter of 60 centimeters,
Commerit on this hint

The diameter should be twice the radius.

Please choose B.
Comment on this hint

Lelect one:
A. The radius should be twice the diameter.
B. The diameter should be twice the radius.
C. The radius should be 30
D. The diameter should be 50

\’ Correct!

You are done with this problem!

Comment on this problem

Which two figures have the same area?

N

5
Figure 1

6
Figure 2
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Select oner

A. Figures 1 and 4

B. Figures 1 and 2

C. Figures 2 and 3
D. Figures 2 and 4

‘Comment on this question

Let’s move on and figure out this problem

”
First, let’s review our basic formulas.

What is the formula for the area of a triangle?

The total area is half of the multiplication.

The formula for the area of a triangle is:
Area=1/2 * base * height

Please chonse B.

Select oner

A. base " height
B. 1/2 * base * height
C. base + height
D. 1/2%(base + height)

.

Because the area is measured in squared units, base and height must be multiplied.

Comment on this guestion

Comment on this hint

Comment on this hint

\’ Correct!

P
Mow let’s find the area of each triangle that is given to us.

What is the area of the Figure 1 shown below:

5
Figure 1

The base of the triangle is 5§ units

The height of the trianle is 4 units

Remember the formula for the area of the triangle is:

Area=1/2 * base * height
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Comment on this hint




Area=1/2*4*5
Comment on this hint

Area=1/2"4"5=10

Please choose A,
Commerit on this hirt

Select oner

“A10
~B. 20
~C.9

~D. 4.5

' v

1’ Correct!

. ™)
What is the area of the Figure 2 shown below:

5
Figure 2
Commenit on this question

Base of the triangle is & units.

Height of the triangle is 3 units.
Comment on this hint

Area=1/2 * base * height

Comment on this hint

Area=1/2"6%3

Comment on this hint

Area=1/2"6"3=19

Please choose B.
Comment on this hint

Select oner

AL 18
“B.9
C. 4.5
D.6

.

Q/ Correct!

~
What is the area of the Figure 3 shown below:

Figure 3
Comment on this guestion

The base of the triangle is 5 units.

The height of the triangle is § units,
Commerit on this hint
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Area = 1/2 " base " height

Comment on this hint

Area=1/275"5

Comment on this hint

Area=1/2"5"5=125

Please choose B.

Comment on this hint

Select omer

AL 25
“B.12.5
~C. 10
-D.5

.

Q/ Correct!

~
What is the area of the Figure 4 shown below:

i3

0
Figure 4

Comment on this guestion

The base of the triangle is 10 units
The height of the triangle is 2 units

Comment on this hint

Aren=1/2 * base * height
Comment on this hint

Area=1/2*10*2

Comment on this hint

Area=1/2*10*2=10

Please choaose D,
Comment on this hint

Select one:

A2
“B.6
-C. 20
“D. 10

- 7

1’ Correct!

r ")
Let’s go back to the origional problem.

Which two figures have the same area?

5
Figure 1
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G
Figure 2

5
Figure 3
l
i2

|

10
Figure 4
Comment on this guestion

The formula for the area of the triangle is:

Area=1/2"b*h

Comment on this hint

From our previous calculations we found:

Aren of Figure 1= 10
Area of Figure 2=9
Area of Figure 3= 12.5

Area of Figure 4= 10
Commenit on this hint

Areas of Figure 1 and Figure 4 equal to 10,

Choice A is the carrect answer.
Commerit on this hint

Select oner

A. Figures 1 and 4

B. Figures 1 and 2
C. Figures 2 and 3
D. Figures 2 and 4

.

J Correct!

You are done with this problem!

Comment on this problem
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~
Which figure below has a single line of symmetry?

Select one:

A

B
C
D

Comment on this guestion

Let’s move on and figure out this problem

What does it mean for a figure to have a line of symmetry?

A line of symmetry is a line that divides a shape in half so that each side is a mirror image of the other,

A line of symmetry is a line that divides a shape in half so that each side is a mirror image of the other,

When you spin something, it is called rotation. 5o B is not the answer for this question.

When you slide something, it is called translation. So C is not the answer faor this question,

A is the right answer,

Select oner
A. It means you can fold it along a certain line and both sides will be exactly the same.
B. It means you can rotate it along a certain line.
C. It means you can slide it along a certain line.

-

Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

\, Correct!
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Which of the following figures has exactly one line of symmetry?

A

Comment on this question

Acstar has 5 lines of symmetry, D is not the right answer,

Comment on this hint

Figure A has so called rotational symmetry. If you turn it, it will stay the same.

b

But it does not have a single line of symmetry, A iz not the right answer,
Comment on this hint

The figure C does not have any lines of symmetry,

Smiley face has only one line of symmetry.

Correct answer is B,
Commerit on this hirt

Select oner

N @

D

Q’ Correct!
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Let’s go back to the original problem.

Which figure below has a single line of symmetry?

Comment on this guestion

There is only one figure that can be folded so that both sides fall perfectly on each other.
Comment on this hint

There aren’t any lines of symmetny in figure & Even though it looks like the figure can be folded, if you look closer there is no way to fold the figure to get both sides
matched up.

It has rotational symmetry,

e

Choice B does not have any lines of symmetry,

Comment on this hint

Comment on this hint

The only figure that has a single line of symmetry iz figure C,

Please chonse C.
Comment on this hint

Select oner

=]

Mo, try again

-

\’ Correct!

You are done with this problem!

Comment on this problem
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B. .I.
S—
c 1

Select oner

A

B
C
D

‘Comment on this question

Let’s move on and figure out this problem

What does it mean for a figure to be reflected over a certain line?

When a figure is rotated, the action is called rotation.

Here iz an image reflected over the dotted line:

By definition, reflection provides a mirror image of a figure,

The Carrect answer iz B.

Select one:

A. It slides with no flips or turns.
B. The figure flips over the line to create a mirror image.

C. The figure rotates.
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Comment on this guestion

Comment on this hint

Comment on this hint

Comment on this hint




J Correct!

@

Which of the following pair of figures demonstrates reflection over the dotted line?

e
W
<
£

L B
. :

Ve

\\x ! \S'_/
-

(@)

In your head, fold the images along the dotted lines. The figures should match.

If we were to fold choice A along the dotted line, the two figures would not fall perfectly on each other. Choice A iz not the right answer,

If we were to fold choice D along the dotted line, the two figures would not fall perfectly on each other. Choice D iz not the right answer,

In choice B the two figures are perfect mirror images of each other.

Please chonse choice B.

Select omer

o N0 w

.

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

-

Let’s go back to the original problem.

[P

Which of the following shows the image above reflected over the dotted line?

A, (_.

B. .I.
T
C.
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‘Comment on this question

Look for a figure that would be a mirrar image of the original.

Comment on this hint

Choice D is a mirror image but over another dotted line:

)

Comment on this hint

Choice A iz the only choice that is a reflection of the ariginal figure over the dotted line.,

=) (-

PA—

Comment on this hint

Select oner
“A
B
C

'

¢ Correct!

[You are done with this problem!

Comment on this problsm
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Which of the following lines appears to be
perpendicular to CD ?

A. A
B. EF
C. GH

D. T

Comment on this guestion

Select oner

A

B
C
D

Let's move on and figure out this problem

What does it mean when two lines are perpendicular to each other?
Comment on this question

The two lines below are parallel:

Comment on this hint

Twa perpendicular lines can have only one angle between them.
Comment on this hint

When two lines are perpendicular they have a 90 degree angle between them.

Correct answer is C.
Comment on this hint

Select oner

A. The two lines are on top of each other.

B. The two lines never intersect.

C. The two lines have a 90 degree angle between each other.
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D. The two lines can have any angle between them.

.

¢ Correct!

’
Which choice has two lines that are perpendicular to each other?

+
X
4

Comment on this question

The lines in choice B never intersect, this means that they are parallel, not perpendicular.

Choice B is not the right answer.

Comment on this hint

Choice D has anly one line,

Choice D iz not the right answer,
Comment on this hint

The symbol 71 means that the twa lines have a 90 degree angle between them,

Comment on this hint

By the definition, choice C is the correct answer because the two lines have a 90 degree angle between them.

Please choose choice C.

Comment on this hint

Select one:

A
B
o C

-

¢ Correct!

’
Let’s return to our original problem:

N
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A
£

— &S

e D
‘G H'
F
B
Yy /

Which of the following lines appears to be

perpendicular to D2
A. AB
b e 4
B. EF
c. GH
D.

- ep
C b
“G prig

Only €0 and aF have a 90 degree angle between them,

By definition, this means that they are perpendicular to each other.

.
A

A s the carrect answer,

Select one:

A

B
C
D

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

A
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<« Correct!

You are done with this problem!

Comment on this problem

A map of four streets is shown below.

Jefferson Street

Washington Street

Which two streets appear to be perpendicular?
Comment on this guestion

Select oner

A. Jefferson Street and Washington Street
B. Adams Street and Washington Street

C. Adams Street and Madison Street

D. Jefferson Street and Madison Street

Let’s move on and figure out this problem

7

What does it mean when two lines are perpendicular to each other?
Comment on this guestion

The two lines below are parallel:

Comment on this hint

Two perpendicular lines can have only one angle between them.
Commenit on this hint

When twao lines are perpendicular they have a 90 degree angle betwsen them.

Carrect answer is C.
Comment on this hint

Select one:

A. The two lines are on top of each other.

B. The two lines never intersect.

C. The two lines have a 90 degree angle between each other.
D. The two lines can have any angle between them.
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47 Correct!

y
Which choice has two lines that are perpendicular to each other?

)
X
o

Comment on this guestion

The lines in choice B never intersect, this means that they are parallel, not perpendicular.

Choice B is not the right answer,
Commerit on this hint

Choice D has only one line,

Choice D is not the right answer,
Comment on this hint

The symbaol 71 means that the two lines have a 90 degree angle between them,
Comment on this hint

By the definition, choice C is the correct answer because the two lines have a 90 degres angle between them.

Please chonse choice C.
Comment on this hint

Select oner

N W

D

“
\’ Correct!

4
Let’s return to our original problem:

A map of four streets is shown below.

e
5 >

Jefferson Streel
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Washington Streel

Which two streets appear to be perpendicular?

Adams Street and Madison Street never intersect, This means that they are parallel,

Adams Street and Washington Street intersect, but the angle between them is not 90 degrees,

i

Washingson Street

Only Jefferson Street and Washington Street have a %0 degree angle between them,

By definition, this means that they are perpendicular to each other,

rson Streel

Washington Steeet

Choice A is the correct answer.

Select onet

A. Jefferson Street and Washington Street
B. Adams Street and Washington Street

C. Adams Street and Madison Street

D. Jefferson Street and Madison Street

Comment on this question

Comment on this hint

Comment on this hint

Comment on this hint

\’ Correct!

You are done with this problem!
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Additional Problems

Grade 6, 2004, Q25 (27194)

What is the sum of the measures of all of the interior angles of a triangle?

Comment on this question

. 120 degrees
. 180 degrees
. 240 degrees

o0 >

. 360 degrees

Submit Answer
\

Let's move on and figure out this problem

~

First, let us look at an example.

What is the sum of the measures of all the interior angles of the triangle?

The angle in red is a right angle, which means it is a 90-degree angle.

Z

Add up al three interior angles of the triangle:

Comment on this hint

45+45 + 90 = 7 degrees

Comment on this hint

45 « 45 + 90 = 180 degrees
The sum of measures of al the interior angles of the trangle is 180 degrees.

Select B.

Comment on this hint

A. 120 degrees
@B, 180 degrees
C. 240 degrees
D. 360 degrees

Submit Answer
.
J Correct!
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Let us look at a different triangle.

w

What is the sum of the measures of all the interior angles of the triangle?
Comment on this gﬁ[mﬂ7

The angle in red is a right angle, meaning that the angle is 90 degrees.

&°

i
5

Comment on this hint

Add up al the interior angles of the triangle:

30 = 60 90 =7 degrees
Comment on this hint

30+ 60 + 90 = 180 degrees
The sum of the measures of @l the interior angles of the triangle is 180 degrees.

Select B.
Comment on this hint

Select gne:
A. 120 degrees
©B. 180 degrees
C.240 degrees
D. 360 degrees

J Correct!

Now, let us return to the original problem.

.

r

What is the sum of the measures of all of the interior angles of a triangle?

Take alook at the two previous examples. Find the similarity between them.
Comment on this hint

| Example 1:

The sum of the measures of all the interior angles of triangle 1 is 180 degrees.

Example Z:
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The sum of the measures of all the interior angles of triangle 2 is-also 180 degrees.

The sum of the measures of all the interior angles of any triangle is 180 degress.

Select B.

Se =

A. 120 degrees
©B. 180 degfees
C. 240 degrees
D. 360 degrees

"

Comment on this hint

Commerit on this hint

J Correct!

You are done with this problem!

Grade 6, 2003, Q36 (27195)

Comment on this probiem

e
The radius of a circular table is 13 inches.
What is the diameter of the table?

A. 6.5 inches
B. 13 inches
C. 15 inches
D. 26 inches

Submit Answer

.

Comment on this question

Let's move on and figure out this problem

”
First we have to understand the terms in the problem.

Which of the following is the radius?
Al @
) @
[} @
) .

The radius of a dirde is a line segment from the center to the perimeter of the drde.
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Comment on this hint




This is a radius:

Select A:

Comment on this hint

Select one:

A

@

Submit Answer

Ichu

-

J Correct!

Now we know what a radius is, then we need to know what a diameter is.

7~

Which is a diameter?

j 1t on thi: stion

The diameter of a drde is a straight line segment that passes through the center of the cirde and whose endpoints are on the cirde.
imment oo thishint

This is a diameter:

D

Select B.
Comment on this hint

Select one:
A
@B
C
D

Submit Answer
J Correct!

[Now we know what the radius and diameter of a circle are, we must find out the formula for calculating the diameter to solve the problem. ]

.
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What is the formula to calculate the diameter of a circle?
A D=2r
B.D=2nar
C.D==uD
D.D=nt’

Find the link between these two figures of the radius and the diameter:

O

Comment an thishint

Notice that the diameteris twice the length of the radius.
D=2r

Select A

it o this hint

Setect one:

@A

B

&

D

"

Q’ Correct!

-
Since we know the formula for calculating the diameter of a circle, we can now solve the original problem.

The radius of a circular table is 13 inches.
What is the diameter of the table?

R r the formula for ng the di of a drde is:
D=2r

Comment on this hint

From the question, we knaw that:
r=13 feet

Substitute the number into the formula to get the answer.

Comment on this hint

D=ZIr

=P*43

=126

The diameter of the cirde is 26 feet.

Select D.

Comment on this hint

Select ane:

A. 6.5 inches

B. 13 inches

C. 15 inches

#D. 26 inches

Submit Answer

-

« Correct!
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| You are done with this problem!

Grade 6, 2003, Q24 (27196)

Comment on Liis problem

i |
I 8 inches |

A. 10 square inches
B. 12.5 square inches
C. 20 square inches
D. 40 square inches

.

Comment on this guestion

Let's move on and figure out this problem

”
First we need to understand the terms in the preblem.

What is the definition of an area?

A. The sum of the lengths of the sides of the polygon
@B, The amount of space taken up in a plane by a figure

Submit Answer
\

Comment on this guestion

q’ Correct!

”
Now that we know the definition of an area, we need to know how to calculate the area of a triangle.

What is the fermula to calculate the area of a triangle?

Recall that the areais the amount of space taken up in a plane by a figure.

Let us look at an example.
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Comment on this guesiion

Comment on this hint




To find the area of the triangle, we can count the number of squares (25 squares).

This process.can be simplified.

0
Notice the triangle takes up half of the red rectangle.

As shown below, to calculate the area of the red rectangle, we need to count 10 squares 5 times, which is the same as 10 *5.

So to calculate the areaof a triangle, we need to half the area of a rectangle, which is the same as 1/2* 10" 5.

In general, the area of a triangleis 1/2* b * h.

SelectD. A=1/2 "b*h

Comment on this hint

Commefit on tis hint

Camment on this hint

Sefect ane:

A.A=b+h
B.A=1/2%(b+h)
C.A=b"h

©D.A=1/2*b*h

Submit Answer
‘e

J Correct!

~
Since we know the formula for calculating the area of a triangle, we can now return to the original problem.

What is the area of the triangle shown below?

} 8 inches 1

Comment on thi question |

Remember the formula for calculating the area-of a triangle is:
A=1/2"b*h
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In this problem,
b=8inches
h=5inches

Substitute the numbers inta the formula.

A=1/21"b*h
=1/2*8*5
= 10 square inches

The area of the triangle is 20 square inches.

Select C.

A. 10 square inches
B. 12.5 square inches

@C. 20 square inches
D. 26 inches

"

Comment on this hint

Comment on this hint

\’ Correct!

You are done with this problem!

Grade 6, 2003, Q27a (26197)

Assistment

e ewing co

Comment on this probiem

-~
In the grid below, each square represents one square yard of land. Twenty carrot plants can fit in ene square yard of land.

Pedro's
Garden

l:’ represents | square yard.

How many plants can fit in Pedro’s garden?

Tupe your ansver belaw:

|

Comment on this guestion

Let's move on and figure out this problem

[First we have to figure out the number of square yards are in Pedro’s land.
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How many square yards are in Pedro’s land?

Pedro's

l:’ represents 1 square yard.

n this guestion

Count the number of \:| that will fitinto the shaded area tabeled "Pedra’s Garden".

“"ar,j' ]

Comment on this hint

Each square yard is naw in a different color. Count the number of square yards.

Comment on this hint

There are 9 square yards in Pedro’s Garden.

Typein 9.
Comment on this hint

Tvpe your ansiver betow:

o |

it Answer

\

¢ Correct!

Now that we know that there are 9 square yards in Pedro’s garden. We can answer the original problem.

In the grid below, each square represents one square yard of land.
Twenty carrot plants can fit in one square yard of land.
How many plants can fit in Pedro's garden?
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Pedro's
Garden

D represents | square yard.

Comment o uestion

Remember that we found out that there are 9 square yards in Pedro's garden.
And from the problem, we know that twenty plants can fit into one square yard.

Comment on this hint

This means that 20 plants can fitinto each |:|

20

of Pedro’s garden.

D represents 1 square yard.

Lomment on this hint

So to calculate the number of plants that can fit into Pedro's garden:
Number of plants = % square yard = 20 plants per square yard
=7 plants?

Comment on this hint

Number of plants = 9 square yard * 20 plants per square yard
=180 plants

180 plants can fit into Padro's garden.
Typein 180,
Comment on this hint

Tupe your &

[180 |

7
\’ Correct!

' You are done with this problem!

Comment on this problem
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Grade 6, 2003, Q27b (27249)

-~
In the grid below, each square represents one square yard of land.

Pedro's
Garden

l:’ represents | square yard.

How many yards of fencing does Pedor need to enclese his garden?

Comment on this guestion

- >

Let's move on and figure out this problem

l:‘ represents | square yard.

means.

First, we need to understand what

Which of the following represents 1 square yard?
!

[
172

ol ]
/4

C.

o]
-

Comment on this guestion

"Square yard" is the unit for measuring the area of a polygon.
Comment on this hint

The formula for measuring the area of a square is:
A-st
=55

s
- D
So substitute the numbers from the probleminto the equation.

Comment on this hint
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Let's look at one of the answers.

For answer D, s= 2 yards
A=s5"s
=33
=4 square yards
This is not 1 square yard, so D is not correct.

Repeat this process with answer A, B, and C.

Foranswer A, s =1 yard
A=5"5

=i

=1 square yard

(]

Select A.

represents 1 square yard.

Select anet

Comment on this hint

‘Comment on this hint.

What are the dimensions of Pedro's garden?

D represents | square yard.

L

that I ts 1 square yard.

A,
B.
€.
D.
. v
Q’ Correct!
i n
|
[]
Neow that we know represents 1 square yard, we need to figure out the dimensions of Pedro’s garden.

Comment on this guestion

Comment on this hint

How many of the red lengths of the square yard make up the blue length of Pedra's garden?

(il
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Count the number of "1"s

The length of the blue side of Pedro's garden is 3 yards.
Since Pedro's garden {5 a square, the length of all the sides are the same.
So the dimensions of Pedro's garden are 3 yard: by 3 yards.

Select C.

Sefe nes

A. 1yard by 1 yard

B. 2 yards by 2 yards
©C. 3 yards by 3 yards
D. 4 yards by 4 yards

.

Comment on this hint

Comment on this hint

Comment on this hint

" Correct!

s

Now that we know the dimensions of Pedro's garden, we can answer the original problem.

How many yards of fencing does Pedor need to enclose his garden?

Pedro's
Garden

D represents | square yard.

204|Page
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Remember the dimensions of Pedro's garden are 3 yards by 3'yards.

| a]
3]

‘I’ Pedro's:

l:‘ represents 1 square yard.

Comment on this hint

Each yard around Pedro's garden is in a different color. Count the number of colors.

l:‘ represents. 1 square yard.

Comment on this hint

There are 3 yards on each side and 4 sides.
So to caleulate the number of square yards around Pedro's garden, we need to add 3 yards four times : 3+3+3+3

Comment on this hint

There are 12 yards around Pedro's garden.
So Pedro needs 12 yards of fencing ta endose his garden.
Typein 12.

Comment on this hint

Type you

[ |

"

Q/ Correct!

You are done with this problem!

Comment on this problem
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Grade 6, 2003, Q5 (27250)

12 feet

What is the volume of the prism?
Comment on this guestion

A. 108 cubic feet
B. 144 cubic feet
C. 324 cubic feet
D. 432 cubic feet

Let's move on and figure out this problem

' N
First we need to know how to calculate the volume of a rectangular prism.

What is the formula for calculating the velume of the rectangular prism below?

2

Comment on this guestion

The volume is the amount of space a three-dimensional shape takes up.
Comment on this hint

Let'slock at an example to figure out how to calculate the volume of a rectangular prism:

To find the volume of the rectangular prism, we must find the area of the base and multiply it with the height of the prism.
Comment on this hint

This is how we find the area of the base in red:
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3

The area of the base is 2 * 3 =&, This is the same as:
A=ltw

This base layer in red must be multiplied by the height (or the number of rows) to find the volume.
V=6"5
=30 squares

So, the formula for the volume of a rectangular prism is:

Eommeot on this hint

V=1"w"h
Select B.
Comment on this hint

Sefect ane:

AV=l+w+h
@B.V=1l*w*h

C.V=2(w+h)

D.V=w™h

.
Q’ Correct!

-
Now let's go back to the original problem.

The base of the rectangular prism shown below is a 3-foot square.

s

12 feet

-

3 feet

What is the volume of the prism?

Remember the formula for calculating the volume of a rectangular prism is:
V=l*w*h

Loaking at the %i‘gure, we can see that:

w=13 feat

h=12 feet

But what is the length of the rectangular prism?

Since the base of the rectangular prism is a square (from ‘the question), the sides of the base must be equal.
So...

t=3 feet

Substitute the numbersinta the formula to find the volume of the rectangutar prism.

V=3"3"12
=108 cubic feet

The volume of the rectangular prism is 108 cubic fest.

Select A.

Stect oner

@A, 108 cubic feet

Commerit on this fint

Commefit on tis hint

Commerit on this hint

B. 144 cubic feet

C. 324 cubic feet
D. 432 cubic feet

.
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J Correct!

You are done with this problem!

Grade 6, 2002, Q 13a (27255)

Assistment

-~
Todd is making a poster for art class. He makes his poster on a square with a side that measures 12 inches.

~———12 inches—

What is the area of Todd's square?

Tupe your

Co on this guestion

Let's move on and figure out this problem

~

To answer this problem, we must first know what the formula for calculating the area of a square is.

s

What is the formula for calculating the area of a square?

Areais defined as the amount of space taken up in a plane by a figure.

To figure out the formula for the area of a square, let's use an example.

3

To calculate the area of the square, we can countthe number of squares (9 squares).

The process for finding the area of the square can be simplified.

To calculate the area of the square, we need to count 3 squares, 3 times, which is the same as3° 3
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Comment on this guestion

Comment on this hint

Comment on thas hint

Commerit on this hint




In general the area of a the square is s ” s.

Select C. A=5"5

e it of frint.

Select ane!
A A=s+s
B.A=s+s+s+s
©C.A=s5"s

D.A=s*s*s*s

ubmit Answer

\ >
4’ Correct!
Now that we know the formula for calculating the area of a square, let's go back to the original problem.
Todd is making a poster for art class. He makes his poster on a square with a side that measures 12 inches.
|=——12 inches——|
What is the area of Todd's square?
R r the area for L the area of a square is:
A=s*s
Comment on this hint
In this problem,
5= 12inches
Substitute this value into the formula to find the area.
Comment on this hint
A=12712
=144 square inches
The area of the squai‘e is 144 square inches.
Typein 144,
Comment on this hint
Type your answer below:
7
+ Correct!
~
I'You are done with this problem!
Comment on this problem
7
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Grade 6, 2002, Q13b (27256)

~
Todd and Chi are making posters for art class. They decide that each poster will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Chi wants to make his poster on a rectangle with a width of 8 inches.

nches

What would the length of Chi's rectangle need to be in order for the rectangle to have the same area as Todd's poster?

Comment on thiz question

Let's move on and figure out this problem

r B
To answer this problem, we must first know the formula for calculating the area of a rectangle.

w

What is the formula for calculating the area of the rectangle?
Comment on this guestion

Area is defined as the amount of space taken up in a plane by a figure.
Comment gn this hint

To figure out the formula for the area of a rectangle, let's use an example.

4

To calculate the area of the rectangle, we can count the number of squares (12 squares).
Comment on this hint

The process of counting the number of squares can be simplified.

To calculate the area of the rectangle, we need to count 4 squares, 3 times, which is the same as 4" 3

Comment on this hint

In general the area of a the rectangleis L *w.
Select C. A=L"w

Comment gn this hint
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Select gne:
AA=l+w
B.A=2%(l+w)

“C.A=l*w
D.A=2*(l*w)

.
\’ Correct!

r ™5
Now that we know the formula for calculating the area of a rectangle, let's look at an example.

If you know the area of a rectangle is 45 square feet and the width of the rectangle is 5 feet.
Which operation would you do to find the length?

Comment on this guestion

Remember the formula for calculating the areaof a gie fs:
A=l"w

Comment on this hint

In this problem, we know:
A =45 square feet
L=17feet

w =5 feet

Substitute the numbersinta the formula to find the length.
Comment on this hint

A=l"w
45=1"5
i=?
Comment on this int

k=455
Select D.
This is the same os:

I=A +w
Comment on this hint

A.45+5
B.45-5
C.4575
®D.45+5

Subiriit Answer

. w

J Correct!

-
Now that we have completed an example, let us return to the original problem.

Todd and Chi are making posters for art class. They decide that each pester will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Chi wants to make his poster on a rectangle with a width of 8 inches.

inches

What would the length of Chi's rectangle need to be in order for the rectangle to have the same area as Todd's square?

Commiid of i dikistion |

We know the area of the rectangle is 144 square inches.

Area = 144 square nches inches

Comment on this hint

211|Page



We also know that the formula for finding the area of a rectangle is:
A=L"w
Cominent on this hint

In this problem,
A =144 square inches
L="inches
w=8inches

Substitute the numbers into the formula to find the length.
Comment on this hint

Remember from the example before that the formula to find the length is:
[=A=w

Substitute the numbers into the formula to find the length.

Comment an this hint

=144 =8
=18 inches

The length of the rectangle is 18 inches,
Type in 18.

Comment on thishint

Type your answer below:

[18 |

Submit Answer-

s r

¢ Correct!

You are done with this problem!

Comment on this probiem

Grade 6, 2002, Q13c (27257)

~
Todd and Janet are making posters for art class. They decide that each poster will have the same area, but different dimensions.

Todd makes his poster with an area of 144 square inches.

Janet will use a right triangle with a base of 24 inches.

| 24 inches

What would the height of Janet's triangle need to be in order for the triangle to have the same area as Todd's poster?

Comment on this question

Let's move on and figure out this problem

[To answer the problem, we must first know the formula for calculating the area of a triangle. ]
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b
What is the formula for calculating the area of a triangle?

Comment on this guestion

Areais defined as the amount of space taken up in a plane by a figure.
Comment on this hint

Let us look at an example.

To find the area of the triangle, we can count the number of squares (25 squares).
Comment an thishint

This process can be simplified.

Notice the triangle takes up half of the red rectangle.

As shown below, to calculate the area of the red rectangle, we need to count 10 squares § times, which is the same as 10 * 5.

So to calculate the area of a triansle, we need to half the area of a rectansle, which is the same as 1/2 *10 " 5.
Comment an this hint

In general, the area of a triangleis 1/2* b * h.

SelectD.A=1/2"b"h
Comment on this hint

Seféct oner
A.A=b+h
B.A=1/2" (b+h)
C.A=b*h

©D.A=1/2*b*h

\

« Correct!

[Now that we know the foermula for the area of a triangle, let us do an example.
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If you know the area of a triangle is 20 square feet and its base is 5 feet.
Which operation would you do te find the height?

Cament on this auzsuen

Remember the formula for calculating the area of a triangle is:
A=1/2"b*h

Comment gn this hint

In this problem, we know:
A =120square feet
b=5feet

=1

Substitute the values into the formula to find the height of the triangle.

Comment gn this hint

A=1/2"b*h
0=1/2°5"h
h=?

Comment on this hint

20=1/2*5"h

20=1/2=5%h

20*2=5"h

h=2%20:5

SelectD.

This is the sameas: h=2"A : b

Comment gn this hint

Sefect ane:

A.2%(20+5)

B.2*(20-5)

C.2%20*5
©D.2%20+5

Submit Answer

\ J
s’ Correct!

Now that we have done an example, we can return to the original problem.

Tedd and Janet are making posters for art class. They decide that each poster will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Janet will use a right triangle with a base of 24 inches.

[ T nche

What would the height of Janet's triangle need to be in order for the triangle te have the same area as Todd's poster?

Comment on this ausstion |

We know that the area of the triangle is 144 square inches.

Avea = 144 square iiches

O

| 24 inches

Comment on this hint
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We also know that the formula for calculating the area of a triangle fs:
A=1/2*b"h

In this problem, we know:
A =144 square inches

b =24 inches

h=1

Substitute the valuesinto the formula to find the height of the triangle,

Remember from the example that:
h=2"A<b

Substitute the valuesinto the formula ta find the height.

Comment on thisthint

h=2"144=24
=Tinches

t on this hint

h=2*144=24
=12inches
The height of the triangle is 12 inches.

Typein 12.

Comment on this hint

Type vour apswer below:

J Correct!

[You are done with this problem!

|
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Grade 6, 2001, Q17 (27319)

)

o N

Polygon KMNO is a rectangle and the lengths of KL and KO are equal. What is

the measure of angle LON?

A. 30 degrees
B. 45 degrees

Comment on this guestion

C. 90 degrees
D. 135 degrees

. »

Let's move on and figure out this problem

” B

First, let us lock at the shaded triangle.
K ! L /1
T " v

9] N
What are the measures of angles KOL and KLO?
Comment of guestion

Triangle KLO is a right isozce
K L

< trianzle, which means it has a 90-degree angle and two equal angles.

Comment on this hint

A property of a triangle is: The sum of all angles in a triangle must equal 180 degrees.

Comment on thishint

This means:

90 dagrees + 2 red angles = 180 degrees
So:

Two red angles = 180 - 30

=90 degree

Since the two red angles are of the same measure (the triangle is-an equilateral triangle):
One red angle = 1/2 " 90 degree
=7

Comment on this hint

Thie red angles (KOL and KLO) are 45 degrees each.

Select B.
Comment gn thishint
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Select ane:
A. 30 degrees
©B. 45 degrees
C. 60 déérees
D. 90 deérees

Q/ Correct!

Now, let us look at angle KON.
K i L M
74

[

e

-

(9] N

What is the measure of angle KON?

Comment o tis qu=stion |
Shape KMNO is a rectangle.

Comment on this hint

A property of the rectangle is: All internal angles of a rectangle are 90 degrees.
So angle KON is 90 degrees.
SelectD.
Comment o this hint

Sefzct one:

A. 30 degrees

B. 45 degrees
C. 60 degrees
@D. 90 degrees

J Correct!

.

-

-
Mow that we know the measures of angles KOL and KON. we can answer the original problem.

K | L M

o N

Polygon KMNO is a rectangle and the lengths of KL and KO are cqual, What is
the measure of angle LON?

Comment on this guestion |

from the previous probl that angle KOL is 45 degress and angle KON is 90 degrees,

| L M

L._-x

Comment on this hint

Looking at the diagram:
Angle LON = Angie KON - Angle KOL
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So substitute in the numbers to find the measure of angle LON.

Comment on thishint

Angle LON = 90 degrees - 45 degrees
=40 degrees

Angle LON is 45 degrees.

Select B.

Comment on thisint

Seticr siies
A. 30 degrees

@B, 45 degfees
C. 90 degrees
D. 135 degrees

Submit Answer
« Correct!

e

| You are done with this problem!

|
Comment on this problem |

Grade 6, 2002, Q 13a (27255)
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-~
Todd is making a poster for art class. He makes his poster on a square with a side that measures 12 inches.

~——12 mnches—

What is the area of Todd's square?

Comment on this guestion

Let's move on and figure out this problem

P
To answer this problem, we must first know what the formula for calculating the area of a square is.

s

What is the formula for calculating the area of a square?

Areais defined as the amount of space taken up in a plane by a figure.

To figure eut the formula for the area of a square, let's use an example.

3

To calculate the area of the square, we can count the number of squares (% squares).

The process for finding the area of the square can be simplified.

To calculate the area of the square, we need to count 3 squares, 3 times, which is the same as 3* 3
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Comment on this hint

Comment on this hint

Comment on this int




In general the area of a the square is s ” s.

Select C. A=5"5

e it of frint.

Select ane!
A A=s+s
B.A=s+s+s+s
©C.A=s5"s

D.A=s*s*s*s

ubmit Answer

\ >
4’ Correct!
Now that we know the formula for calculating the area of a square, let's go back to the original problem.
Todd is making a poster for art class. He makes his poster on a square with a side that measures 12 inches.
|=——12 inches——|
What is the area of Todd's square?
R r the area for L the area of a square is:
A=s*s
Comment on this hint
In this problem,
5= 12inches
Substitute this value into the formula to find the area.
Comment on this hint
A=12712
=144 square inches
The area of the squai‘e is 144 square inches.
Typein 144,
Comment on this hint
Type your answer below:
7
+ Correct!
~
I'You are done with this problem!
Comment on this problem
7
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Grade 6, 2002, Q13b (27256)

~
Todd and Chi are making posters for art class. They decide that each poster will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Chi wants to make his poster on a rectangle with a width of 8 inches.

nches

What would the length of Chi's rectangle need to be in order for the rectangle to have the same area as Todd's poster?

Comment on thiz question

Let's move on and figure out this problem

r B
To answer this problem, we must first know the formula for calculating the area of a rectangle.

w

What is the formula for calculating the area of the rectangle?
Comment on this guestion

Area is defined as the amount of space taken up in a plane by a figure.
Comment gn this hint

To figure out the formula for the area of a rectangle, let's use an example.

4

To calculate the area of the rectangle, we can count the number of squares (12 squares).
Comment on this hint

The process of counting the number of squares can be simplified.

To calculate the area of the rectangle, we need to count 4 squares, 3 times, which is the same as 4" 3

Comment on this hint

In general the area of a the rectangleis L *w.
Select C. A=L"w

Comment gn this hint
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Select gne:
AA=l+w
B.A=2%(l+w)

“C.A=l*w
D.A=2*(l*w)

.
\’ Correct!

r ™5
Now that we know the formula for calculating the area of a rectangle, let's look at an example.

If you know the area of a rectangle is 45 square feet and the width of the rectangle is 5 feet.
Which operation would you do to find the length?

Comment on this guestion

Remember the formula for calculating the areaof a gie fs:
A=l"w

Comment on this hint

In this problem, we know:
A =45 square feet
L=17feet

w =5 feet

Substitute the numbersinta the formula to find the length.
Comment on this hint

A=l"w
45=1"5
i=?
Comment on this int

k=455
Select D.
This is the same os:

I=A +w
Comment on this hint

A.45+5
B.45-5
C.4575
®D.45+5

Subiriit Answer

. w

J Correct!

-
Now that we have completed an example, let us return to the original problem.

Todd and Chi are making posters for art class. They decide that each pester will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Chi wants to make his poster on a rectangle with a width of 8 inches.

inches

What would the length of Chi's rectangle need to be in order for the rectangle to have the same area as Todd's square?

Commiid of i dikistion |

We know the area of the rectangle is 144 square inches.

Area = 144 square nches inches

Comment on this hint
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We also know that the formula for finding the area of a rectangle is:
A=L"w
Cominent on this hint

In this problem,
A =144 square inches
L="inches
w=8inches

Substitute the numbers into the formula to find the length.
Comment on this hint

Remember from the example before that the formula to find the length is:
[=A=w

Substitute the numbers into the formula to find the length.

Comment an this hint

=144 =8
=18 inches

The length of the rectangle is 18 inches,
Type in 18.

Comment on thishint

Type your answer below:

[18 |

Submit Answer-

s r

¢ Correct!

You are done with this problem!

Comment on this probiem

Grade 6, 2002, Q13c (27257)

~
Todd and Janet are making posters for art class. They decide that each poster will have the same area, but different dimensions.

Todd makes his poster with an area of 144 square inches.

Janet will use a right triangle with a base of 24 inches.

| 24 inches

What would the height of Janet's triangle need to be in order for the triangle to have the same area as Todd's poster?

Comment on this question

Let's move on and figure out this problem

[To answer the problem, we must first know the formula for calculating the area of a triangle. ]

223|Page



b
What is the formula for calculating the area of a triangle?

Comment on this guestion

Areais defined as the amount of space taken up in a plane by a figure.
Comment on this hint

Let us look at an example.

To find the area of the triangle, we can count the number of squares (25 squares).
Comment an thishint

This process can be simplified.

Notice the triangle takes up half of the red rectangle.

As shown below, to calculate the area of the red rectangle, we need to count 10 squares § times, which is the same as 10 * 5.

So to calculate the area of a triansle, we need to half the area of a rectansle, which is the same as 1/2 *10 " 5.
Comment an this hint

In general, the area of a triangleis 1/2* b * h.

SelectD.A=1/2"b"h
Comment on this hint

Seféct oner
A.A=b+h
B.A=1/2" (b+h)
C.A=b*h

©D.A=1/2*b*h

\

« Correct!

[Now that we know the foermula for the area of a triangle, let us do an example.
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If you know the area of a triangle is 20 square feet and its base is 5 feet.
Which operation would you do te find the height?

Cament on this auzsuen

Remember the formula for calculating the area of a triangle is:
A=1/2"b*h

Comment gn this hint

In this problem, we know:
A =120square feet
b=5feet

=1

Substitute the values into the formula to find the height of the triangle.

Comment gn this hint

A=1/2"b*h
0=1/2°5"h
h=?

Comment on this hint

20=1/2*5"h

20=1/2=5%h

20*2=5"h

h=2%20:5

SelectD.

This is the sameas: h=2"A : b

Comment gn this hint

Sefect ane:

A.2%(20+5)

B.2*(20-5)

C.2%20*5
©D.2%20+5

Submit Answer

\ J
s’ Correct!

Now that we have done an example, we can return to the original problem.

Tedd and Janet are making posters for art class. They decide that each poster will have the same area, but different dimensions.
Todd makes his poster with an area of 144 square inches.
Janet will use a right triangle with a base of 24 inches.

[ T nche

What would the height of Janet's triangle need to be in order for the triangle te have the same area as Todd's poster?

Comment on this ausstion |

We know that the area of the triangle is 144 square inches.

Avea = 144 square iiches

O

| 24 inches

Comment on this hint
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We also know that the formula for calculating the area of a triangle is:
A=1/2"b"h

In this problem, we know:
A =144 square inches

b =24 inches

h=?

Substitute the valuesinto the formula to find the height of the triangle,

Remember from the example that:
h=2"A<b

Substitute the values into the formula to find the height.

Comment on thisthint

h=2"144=24
=Tinches

t on this hint

h=2144+24
=12inches
The height of the triangle is 12 inches.

Typein 12.

Comment on this hint

Type vour apswer below:

Submit Answer

-

J Correct!

[You are done with this problem!

l
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Grade 6, 2001, Q17 (27319)

)

o N

Polygon KMNO is a rectangle and the lengths of KL and KO are equal. What is

the measure of angle LON?

A. 30 degrees
B. 45 degrees

Comment on this guestion

C. 90 degrees
D. 135 degrees

. »

Let's move on and figure out this problem

” B

First, let us lock at the shaded triangle.
K ! L /1
T " v

9] N
What are the measures of angles KOL and KLO?
Comment of guestion

Triangle KLO is a right isozce
K L

< trianzle, which means it has a 90-degree angle and two equal angles.

Comment on this hint

A property of a triangle is: The sum of all angles in a triangle must equal 180 degrees.

Comment on thishint

This means:

90 dagrees + 2 red angles = 180 degrees
So:

Two red angles = 180 - 30

=90 degree

Since the two red angles are of the same measure (the triangle is-an equilateral triangle):
One red angle = 1/2 " 90 degree
=7

Comment on this hint

Thie red angles (KOL and KLO) are 45 degrees each.

Select B.
Comment gn thishint
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Select ane:
A. 30 degrees
©B. 45 degrees
C. 60 déérees
D. 90 deérees

Submit Ariswer

e

J Correct!

-
Now, let us look at angle KON.

K | L M
728 ]

[

(9] N

What is the measure of angle KON?

Shape KMNO is a rectangle.

A property of the rectangle is: All internal angles of a rectangle are 90 degrees.
So angle KON is 90 degrees.

SelectD.

Sefzct one:

A. 30 degrees

Comment or this ausstion |

Comment on this hint

Comment on this hint

B. 45 degrees
C. 60 degrees
@D. 90 deg_rees

Submit Answer

.

J Correct!

-
Mow that we know the measures of angles KOL and KON. we can answer the original problem.

K | L M

o N

Polygon KMNO is a rectangle and the lengths of KL and KO are cqual, What is
the measure of angle LON?

Comment on this guestion |

Remember from the previous problems that angle K0L is 40 degrecs and angle KON is 90 degress,

Angle LON = Angte KON - Angle KOL
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K I L M
i
A3
= o
(] N
Comment on this hint
Looking at the diagram:




So substitute in the numbers to find the measure of angle LON.

Angle LON = 90 degrees - 45 degrees.
=45 degrees

Angle LON is 45 degrees.

Select B.

Sefect one:
A. 30 degrees
@ B. 45 degrees
C. 90 degrees
D. 135 degrees

.
q’ Correct!

(You are done with this problem!

Comment on this problem
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Appendix B: Curriculum Framework Groups

GRADES 5—6 LEARNING STANDARDS

Btudenrs engage in problem solving, communicating, reasoning, connecting, and representing
as they:

6.G.1 Identify polygens based on their properties, including types of interior angles,
perpendicular or parallel sides, and congruence of sides, e.g., squares, rectangles,
rhombuses, parallelograms, trapezoids, and isosceles, equilateral, and right
triangles. 4

6.G.2 Identify three-dimensional shapes (e.g., cubes, prisms, spheres, cones, and
pyramids) based on their properties, such as edges and faces. 4

6.G.3 Identify relationships among points, lines, and planes, e.g., intersecting, parallel,
perpendicular. 4

6.G.4  *Graph points and identify eoordinates of points on the Cartesian coordinate plane
(all four quadrants). @

6.G.5 Find the distance hetween two points on horizontal or vertical number lines. @

6.G.6 Predict, describe, and perform fransformations on two-dimensional shapes,
e.g., translations, rotations, and reflections. &

6.G.7 Identify types of symmetry, including line and rotational. &

6.G.8 Determine if two shapes are congruent by measuring sides or a combination of
sides and angles, as necessary; or by motions or series of motions, e.g., translations,
rotations, and reflections. &

6.G.9 Match three-dimensional objects and their two-dimensional representations,
e.g., nets, projections, and perspective drawings. B
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GRADES 5—6 LEARNING STANDARDS

Students engage in problem solving, communicating, reasoning, connecting, and representing
as they:

6M.1  Apply the concepts of perimeter and area to the solution of problems. Apply
formulas where appropriate. @

6M.2  Identify, measure, describe, classify, and eonstruct various angles, triangles,
and quadrilaterals. @

6M.3  Solve problems involving proportional relationships and units of measurement,
e.g., same sysbem unit conversions, scale models, maps, and speed. @

6M.4  Find areas of triangles and parallelograms. Recognize that shapes with the
same number of sides but different appearances can have the same area.
Develop strategies to find the area of more complex shapes. @

6.0M.5  Identify, measure, and describe circles and the relationships of the radius,
diameter, circumference, and area (e.g., d = 2r, p = C/d), and use the concepts
to solve problems. @

6.0M.6  Find volumes and surface areas of rectangular prisms. @

6.M.7  Find the sum of the angles in simple polygons (up to eight sides) with and
without measuring the angles. @
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Geometry

#of Q Groups Problem Set Pre-Test Post-Test

6 6.G.1
5

3

4 6.G.3
3 6.G.5
6 6.G.7
4 6.G.8
3 6.G.9
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5180

5181

5182

5183

5184

5185

5187

5188

26520

26521

26522

26515

26519

26516

26517

26518

26288

26378

26289

26280

26283

26286

26272

26349

Scaffold
Problems

26290
26293
26358
26417

26408
26409
26430

26321

26491
26492

24978
26274
26271
26488
26489

26291
26292

26287

Measurement

#of Q Groups Problem Set Pre-Test Post-Test

5 6.M.1
4 6.M.2
4 6.M.3
4 6.M.4
5 6.M.5
4 6.M.6

5172

5176

5177

5173

5174

5178

26503

26504

26510

26505

26509

26525

26351

26297

26412

26418

26356

26315

Scaffold
Problems

26298
26415
26324

26352
26343

26323
26411

26413
26345

26354
26416
26322

26344
26316



Appendix C: Data

Raw Data
Pre-test Scaffold 1 Scaffold 2 Scaffold 3 Scaffold 4 Post-test
Se | Te U Stu # Co
Cor Cor Cor Cor Cor Cor
qu | ac se de in | mpl
School rec rec rec rec rec rec
en | he r nt Answer Answer Answer Answer Answer Answer Se | ete
tne tne tne tne tne tne
ce r ID IRT q. | ness
ss ss ss ss ss ss
Forest
2.0 com
51 Grove
436 | 120 B.s*6 1 44 0 No_answer 0 No_data A. 120 0 5 plet
72 Middle
77 e
School
Forest -
com
51 Grove 0.4
18 C.s/6 0 54 1 C.30 0 No_data C. 108 0 5 plet
72 Middle 432
e
School 5
Forest -
com
51 Grove 1.3
108 D. 40 1 54 1 B.s*6 1 No_data D. 20 0 5 plet
72 Middle 333
e
School 3
51 Forest 0.0 | 120 B.s*6 1 A. 13 0 44 feet 0 No_data A. 120 0 5 com
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72 Grove
Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
51 Forest
72 Grove
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412 plet
52 e

13 com
333 | 18 54 B.s*6 D. 40 No_data B. 18 plet
29 e

2.2 inco
225 | 120 54 B.s*6 D. 40 No_data No_data mpl
84 ete
2.2 com
185 | 120 B.s*6 D. 40 126 No_data A. 120 plet
53 e

0.4 com
552 | 120 D. 40 B.s*6 54 No_data A. 120 plet
62 e

1.3 inco

18 No_data No_data No_data No_data No_data
333 mpl




Middle

School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51
Grove
72
Middle
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28 ete
13 com
330 | 108 B.s*6 D. 40 54 No_data C. 108 plet
45 e
0.3 com
253 | 120 A.s+6 D. 40 No_answer No_data C. 108 plet
14 e
0.9 com
824 | 108 B.s*6 A. 13 54 No_data A. 120 plet
87 e
com
0.4
18 B.s*6 D. 40 54 No_data B. 18 plet
561
e
9
3.1 com
106 | 18 54 B.s*6 D. 40 No_data B. 18 plet

78




School

Forest
51 Grove
72 Middle
School
Worcest
51 er East
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
Forest
51 Grove
72 Middle
School
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|

2.2 com
196 | 18 54 B.s*6 D. 40 No_data B. 18 plet
66 e

0.1 com
734 | 18 B.s*6 D. 40 54 No_data D. 20 plet
46 e

0.4 com
444 | 18 B.s*6 54 A. 13 No_data B. 18 plet
51 e

1.6 com
604 | 120 B.s*6 54 D. 40 No_data A. 120 plet
7 e

1.3 com
282 | 120 B.s*6 D. 40 54 No_data B. 18 plet
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Burncoat

51

Middle
72

School

Burncoat
51

Middle
72

School

Burncoat
51

Middle
72

School

Burncoat
51

Middle
72

School

Burncoat
51

Middle
72

School

Burncoat
51

Middle
72

School
51 Burncoat
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com
0.5
120 B.s*6 D. 40 No_answer No_data . 108 plet

804

e
4
0.5 com
245 | 18 D. 40 54 B.s*6 No_data .18 plet
61 e

com
0.3

108 5040 A.s+6 D. 40 No_data .18 plet

930

e
4
0.4 com
300 | 120 B.s*6 D. 40 54 No_data . 120 plet
68 e
0.4 com
563 | 18 B.s*6 D. 40 54 No_data .18 plet
13 e
0.4 com
575 | 120 B. s*6 D. 40 46 No_data . 120 plet
66 e
0.1 | 108 A.s+6 D. 40 54 No_data . 120 com




72 Middle

School

Burncoat
51

Middle
72

School

Burncoat
51

Middle
72
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Obtuse

98 e

2.2 com
C.

223 | Obtuse 180 B No_data No_data plet
Obtuse

58 e

1.3 com
C.

452 | Obtuse B 180 No_data No_data plet
Obtuse

98 e

1.3 C. com

Obtuse 180 B No_data No_data
684 Obtuse plet




Middle

83

School
Forest
51 Grove
76 Middle
School
Forest
51 Grove
76 Middle
School
Forest
51 Grove
76 Middle
School
Forest
51 Grove
76 Middle
School
Forest
51
Grove
76
Middle
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1.3 com
C.
333 | Obtuse B 240 No_data No_data plet
Obtuse
32 e
1.3 com
C.
333 | Obtuse 180 B No_data No_data plet
Obtuse
3 e
1.8 com
C.
166 | Obtuse 180 B No_data No_data plet
Obtuse
18 e
com
0.4 C.
Obtuse 180 B No_data No_data plet
563 Obtuse
e
3
2.2 com
C.
259 | Obtuse 180 B No_data No_data plet
Obtuse

25




School

Forest
51 Grove
76 Middle
School
Forest
51 Grove
76 Middle
School
Worcest
51 er East
76 Middle
School
Worcest
51 er East
76 Middle
School
Forest
51 Grove
76 Middle
School
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2.2 com
C.
222 | Obtuse 180 B No_data No_data plet
Obtuse
27 e
0.4 com
D.
545 | Obtuse No_answer B No_data No_data plet
Straight
53 e
com
1.2
Obtuse 90 B No_data No_data B. Acute plet
245
e
4
com
0.9
Obtuse B 180 No_data No_data A. Right plet
408
e
3
1.6 com
C.
944 | Obtuse B 180 No_data No_data plet
Obtuse
82 e




Worcest

51 er East
76 Middle

School

Worcest
51 er East
76 Middle

School

Worcest
51 er East
76 Middle

School

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet
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com
1.7
Acute No_answer C No_data No_data A. Right plet
520
e
4
com
N\ No_ans
A No_answer No_data No_data B. Acute plet
A wer
e
com
N\ C.
Obtuse 180 B No_data No_data plet
A Obtuse
e
com
N\ C.
Obtuse 180 B No_data No_data plet
A Obtuse
e
com
N\ C.
Obtuse 180 B No_data No_data plet
A Obtuse
e
com
N\ C.
Obtuse No_answer B No_data No_data plet
A Obtuse
e




Worcest

51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet
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com
C.
Obtuse No_answer B No_data No_data plet
Obtuse
e
com
C.
Straight 80 B No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 B No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 B No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 B No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 B No_data No_data plet
Obtuse
e
inco
Straight C No_data No_data No_data No_data mpl
ete




Worcest

51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet

Worcest
51

er Arts
76

Magnet
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com
C.
Obtuse 180 No_data No_data plet
Obtuse
e
com
C.
Obtuse No_answer No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 No_data No_data plet
Obtuse
e
com
C.
Obtuse 180 No_data No_data plet
Obtuse
e




Oak

51
Middle
76
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
51 Forest
77 Grove
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com

N\ C.

Obtuse 180 B No_data No_data plet
A Obtuse

e

13 inco
329 | 25 B. 1/3 of 800 150 No_data No_data No_data mpl
37 ete
13 inco
632 | 25 B. 1/3 of 800 150 No_data No_data No_data mpl
32 ete
13 inco
333 | 25 125 B. 1/3 of 800 No_data No_data No_data mpl
29 ete
13 inco
333 | 25 D. 1/3 of 900 150 No_data No_data No_data mpl
33 ete
13 inco

25 150 B. 1/3 of 800 No_data No_data No_data
094 mpl




Middle

School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51
Grove
77
Middle
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66 ete
0.3 inco
253 | 15 10 No_data No_data No_data No_data mpl
14 ete
2.2 inco
196 | 25 D. 1/3 of 900 150 No_data No_data No_data mpl
66 ete
1.6 inco
604 | 25 150 B. 1/3 of 800 No_data No_data No_data mpl
7 ete
13 inco
282 | 25 60 B. 1/3 of 800 No_data No_data No_data mpl
23 ete
13 inco
332 | 25 B. 1/3 of 800 150 No_data No_data No_data mpl
11 ete




School

Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School

216 |Page

|

1.5 inco
319 | 25 D. 1/3 of 900 150 No_data No_data No_data mpl
98 ete
2.2 inco
223 | 25 B. 1/3 of 800 150 No_data No_data No_data mpl
58 ete
13 inco
452 | 20 B. 1/3 of 800 150 No_data No_data No_data mpl
98 ete
13 inco
684 | 25 B. 1/3 of 800 25 No_data No_data No_data mpl
83 ete
13 inco
333 | 25 150 C. 1/4 of 900 No_data No_data No_data mpl
3 ete




Forest

51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
Forest
51 Grove
77 Middle
School
51 Forest

277|Page

1.8 inco
166 | 25 150 B. 1/3 of 800 No_data No_data No_data mpl
18 ete
0.2 inco
424 | 25 C. 1/4 of 900 150 No_data No_data No_data mpl
38 ete

inco
0.4

15 A. 1/4 of 800 150 No_data No_data No_data mpl

563

ete
3
2.2 inco
259 | 25 150 B. 1/3 of 800 No_data No_data No_data mpl
25 ete
2.2 inco
222 | 25 150 B. 1/3 of 800 No_data No_data No_data mpl
27 ete
0.4 | 25 150 No_data No_data No_data No_data inco




77 Grove
Middle
School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
51 Forest
78 Grove

2718 |Page

545 mpl
53 ete
3.1 inco
106 | 40 No_data No_data No_data No_data No_data mpl
78 ete
2.2 inco
196 | 16900 No_data No_data No_data No_data No_data mpl
66 ete
0.4 inco
444 | 110 No_data No_data No_data No_data No_data mpl
51 ete
1.6 com
604 | 220 200 72 No_data No_data 220 plet
7 e
1.3 com
1200 72 200 No_data No_data 1200
282 plet




Middle

23

School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
Forest
51 Grove
78 Middle
School
Worcest
51
er East
78
Middle
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1.3 com
332 | 180 200 72 No_data No_data 220 plet
11 e
13 inco
452 | 220 72 200 No_data No_data No_data mpl
98 ete
com
0.4
40 200 72 No_data No_data 40 plet
563
e
3
2.2 inco
259 | 220 No_data No_data No_data No_data No_data mpl
25 ete
0.9 com
033 | 19 26 200 No_data No_data 220 plet




School

Forest
51 Grove
78 Middle
School
Oak
51
Middle
78
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
51 Forest
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|

2.2 inco
222 | 40 No_data No_data No_data No_data No_data mpl
27 ete
com
N\
220 200 108 No_data No_data 220 plet
A
e
B. They are
2.0 D. They are B. They are B. Acute com
B. both B.
436 both scalene both obtuse and scalene plet
Scalene isosceles Scalene
77 triangles. triangles. triangle e
triangles.
B. Acute and inco
0.5
C. Right scalene No_data No_data No_data No_data mpl
418
triangle ete
9
- A. They are
A. C. They are B. They are B. Acute A. com
1.3 both
Equilate both right both obtuse and scalene Equilate plet
271 equilateral
ral triangles. triangles. triangle ral e
7 triangles.
- B. C. They are B. They are A.They are No_answer D. com




80 Grove
Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
51 Forest
80 Grove
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0.7 | Scalene both right both both acute Obtuse plet
558 triangles. isosceles triangles. e
1 triangles.
B. They are C. Obtuse
0.0 | A D. They are B. They are A. com
both and
412 | Equilate both scalene both obtuse Equilate plet
isosceles equilateral
52 ral triangles. triangles. ral e
triangles. triangle
B. They are D. They are
0.4 | A D. They are D. Obtuse A. com
both both
464 | Equilate both scalene and scalene Equilate plet
isosceles scalene
82 ral triangles. triangle ral e
triangles. triangles.
B. They are B. They are
1.3 | A B. They are D. Obtuse A. com
both both
333 | Equilate both obtuse and scalene Equilate plet
isosceles isosceles
29 ral triangles. triangle ral e
triangles. triangles.
B. They are B. They are
1.3 D. They are B. Acute and A. com
both both
333 | C.Right both scalene scalene Equilate plet
isosceles isosceles
33 triangles. triangle ral e
triangles. triangles.
1.3 | A D. They are D. They are D. They are B. Acute B. com
330 | Equilate both scalene both scalene both scalene and scalene Scalene plet




Middle

School
Forest
51 Grove
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51
er East
80
Middle

282|Page

45 ral triangles. triangles. triangles. triangle e
B. They are B. They are
2.2 | A D. Obtuse D. They are A. com
both both
196 | Equilate and scalene both scalene Equilate | 1 plet
isosceles obtuse
66 ral triangle triangles. ral e
triangles. triangles.
B. They are
2.3 | A D. Obtuse D. They are inco
both
200 | Equilate and scalene both scalene No_data No_data mpl
isosceles
99 ral triangle triangles. ete
triangles.
- B. They are D. They are
A. D. They are B. Acute and A. com
0.3 both both
Equilate both scalene scalene Equilate | 1 plet
556 isosceles scalene
ral triangles. triangle ral e
4 triangles. triangles.
B. They are
1.3 B. They are D. Obtuse D. They are A. com
B. both
218 both obtuse and scalene both scalene Equilate | 1 plet
Scalene isosceles
64 triangles. triangle triangles. ral e
triangles.
- A. D. Obtuse D. They are inco
0.5 | Equilate and scalene both scalene No_data No_data No_data mpl
925 | ral triangle triangles. ete




School

Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School

283|Page

5
- A.They are
A. C. They are D. They are B. Acute A. com
0.1 both
Equilate both right both scalene and scalene Equilate plet
841 equilateral
ral triangles. triangles. triangle ral e
1 triangles.
B. They are
03 | A D. They are D. Obtuse D. They are A. com
both
088 | Equilate both scalene and scalene both scalene Equilate plet
obtuse
05 ral triangles. triangle triangles. ral e
triangles.
04 | A B. Acute and inco
444 | Equilate scalene No_data No_data No_data No_data mpl
51 ral triangle ete
A. They are
1.6 | A D. They are B. They are D. Obtuse A. com
both
604 | Equilate both scalene both obtuse and scalene Equilate plet
equilateral
7 ral triangles. triangles. triangle ral e
triangles.
C. Obtuse
1.3 | A D. They are D. They are D. They are A. com
and
282 | Equilate both scalene both scalene both scalene Equilate plet
equilateral
23 ral triangles. triangles. triangles. ral e
triangle




Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
51 Forest

284|Page

B. They are A. Acute
- A. D. They are B. They are A. com
both and
0.3 | Equilate both scalene both obtuse Equilate plet
isosceles equilateral
27 ral triangles. triangles. ral e
triangles. triangle
A. They are
09 | A D. They are B. They are D. Obtuse A. com
both
061 | Equilate both scalene both obtuse and scalene Equilate plet
equilateral
81 ral triangles. triangles. triangle ral e
triangles.
A. They are
1.3 | A D. They are B. They are D. Obtuse A. com
both
332 | Equilate both scalene both obtuse and scalene Equilate plet
equilateral
11 ral triangles. triangles. triangle ral e
triangles.
B. They are B. They are
15 | A D. Obtuse D. They are A. com
both both
319 | Equilate and scalene both scalene Equilate plet
isosceles obtuse
98 ral triangle triangles. ral e
triangles. triangles.
B. They are
15 | A D. They are D. They are D. Obtuse A. com
both
319 | Equilate both scalene both scalene and scalene Equilate plet
isosceles
98 ral triangles. triangles. triangle ral e
triangles.
2.2 | A D. They are D. They are B. They are D. Obtuse A. com




80 Grove
Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
51 Forest
80 Grove
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223 | Equilate both scalene both scalene both obtuse and scalene Equilate plet
58 ral triangles. triangles. triangles. triangle ral e
B. They are B. They are
1.3 | A B. They are D. Obtuse A. com
both both
452 | Equilate both obtuse and scalene Equilate plet
isosceles isosceles
98 ral triangles. triangle ral e
triangles. triangles.
B. They are
1.3 | A B. They are D. Obtuse A. com
both
452 | Equilate No_answer both obtuse and scalene Equilate plet
isosceles
98 ral triangles. triangle ral e
triangles.
B. They are D. They are
1.3 | A D. Obtuse B. They are A. com
both both
684 | Equilate and scalene both obtuse Equilate plet
isosceles scalene
83 ral triangle triangles. ral e
triangles. triangles.
A. They are
1.3 | A B. They are C. They are B. Acute A. com
both
684 | Equilate both obtuse both right and scalene Equilate plet
equilateral
83 ral triangles. triangles. triangle ral e
triangles.
1.3 | A D. They are D. They are B. They are D. Obtuse A. com
333 | Equilate both scalene both scalene both obtuse and scalene Equilate plet




Middle

School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51
Grove
80
Middle
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3 ral triangles. triangles. triangles. triangle ral e
B. They are B. They are
1.8 | A D. They are D. Obtuse A. com
both both
166 | Equilate both scalene and scalene Equilate plet
isosceles obtuse
18 ral triangles. triangle ral e
triangles. triangles.
- C. They are D. They are
A. D. They are D. Obtuse A. com
0.4 both both
Equilate both scalene and scalene Equilate plet
563 isosceles scalene
ral triangles. triangle ral e
3 triangles. triangles.
B. They are D. They are
0.4 | A B. They are B. Acute and com
both both B.
444 | Equilate both obtuse scalene plet
isosceles scalene Scalene
47 ral triangles. triangle e
triangles. triangles.
B. They are
2.2 | A D. They are D. They are D. Obtuse A. com
both
259 | Equilate both scalene both scalene and scalene Equilate plet
isosceles
25 ral triangles. triangles. triangle ral e
triangles.
2.2 | A D. They are B. They are B. They are D. Obtuse A. com
259 | Equilate both scalene both both obtuse and scalene Equilate plet
25 ral triangles. isosceles triangles. triangle ral e




School

Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Forest
51 Grove
80 Middle
School
Forest
51 Grove
80 Middle
School
Worcest
51 er East
80 Middle
School

287|Page

triangles.
B. They are C. They are
0.9 D. Obtuse C. They are com
both both B.
033 | C. Right and scalene both right plet
isosceles isosceles Scalene
7 triangle triangles. e
triangles. triangles.
2.4 D. They are A.They are com
No_ans B.
658 No_answer both scalene both acute No_answer plet
wer Scalene
06 triangles. triangles. e
2.2 | A D. They are D. Obtuse inco
222 | Equilate both scalene and scalene No_data No_data No_data mpl
27 ral triangles. triangle ete
B. They are D. They are
2.2 | A B. They are D. Obtuse A. com
both both
222 | Equilate both obtuse and scalene Equilate plet
isosceles scalene
27 ral triangles. triangle ral e
triangles. triangles.
- B. They are
A. Acute and D. They are A.They are com
1.8 | D. both B.
equilateral both scalene both acute plet
332 | Obtuse isosceles Scalene
triangle triangles. triangles. e
4 triangles.




Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
51 Worcest
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- A. They are C. Obtuse
D. They are B. They are A. com
1.4 | D. both and
both scalene both obtuse Equilate plet
226 | Obtuse equilateral equilateral
triangles. triangles. ral e
5 triangles. triangle
- A.They are A. They are A. Acute
B. They are A. com
0.9 | B. both both and
both obtuse Equilate plet
716 | Scalene equilateral equilateral equilateral
triangles. ral e
4 triangles. triangles. triangle
- A.They are B. They are
A. D. They are D. Obtuse com
1.1 both both B.
Equilate both scalene and scalene plet
276 equilateral obtuse Scalene
ral triangles. triangle e
4 triangles. triangles.
- A. They are A. They are
D. They are B. Acute com
0.4 | B. both both
both scalene and scalene C. Right plet
027 | Scalene equilateral equilateral
triangles. triangle e
9 triangles. triangles.
- B. They are B. They are
B. Acute and D. They are com
1.1 | D. both both B.
scalene both scalene plet
308 | Obtuse isosceles obtuse Scalene
triangle triangles. e
5 triangles. triangles.
- D. D. They are C. Obtuse B. They are B. They are D. com




80 er East
Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Forest
51 Grove
80 Middle
School
51 Worcest
80 er East
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1.4 | Obtuse both scalene and both both Obtuse plet
226 triangles. equilateral isosceles obtuse e
5 triangle triangles. triangles.
C. Obtuse
- A. inco
and
1.7 | Equilate No_data No_data No_data No_data mpl
equilateral
104 | ral ete
triangle
- D. They are
A. C. They are A. They are D. Obtuse com
0.3 both D.
Equilate both right both acute and scalene plet
838 scalene Obtuse
ral triangles. triangles. triangle e
4 triangles.
- A. They are C. Obtuse
A. C. They are A.They are A. com
1.2 both and
Equilate both right both acute Equilate plet
245 equilateral equilateral
ral triangles. triangles. ral e
4 triangles. triangle
B. They are B. They are
1.6 D. They are D. Obtuse A. com
D. both both
944 both scalene and scalene Equilate plet
Obtuse isosceles obtuse
82 triangles. triangle ral e
triangles. triangles.
- B. A. They are B. They are C. Obtuse A.They are com
C. Right
1.7 | Scalene both both obtuse and both plet




Middle

School
Forest
51 Grove
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51 er East
80 Middle
School
Worcest
51
er East
80
Middle
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520 equilateral triangles. equilateral equilateral e
4 triangles. triangle triangles.
C. Obtuse
03 | A C. They are B. They are A. com
and
984 | Equilate both right No_answer both obtuse Equilate plet
equilateral
49 ral triangles. triangles. ral e
triangle
0.7 A. Acute and inco
544 | C.Right equilateral No_data No_data No_data No_data mpl
83 triangle ete
B. They are C. They are A. Acute
C. They are com
N\ both both and D.
C. Right both right plet
A isosceles isosceles equilateral Obtuse
triangles. e
triangles. triangles. triangle
A.They are
A. C. They are B. They are B. Acute com
N\ both
Equilate both right both obtuse and scalene C. Right plet
A equilateral
ral triangles. triangles. triangle e
triangles.
B. They are D. They are D. Obtuse D. They are com
N\
C. Right both obtuse both scalene and scalene both C. Right plet
A
triangles. triangles. triangle scalene e




School

Oak
51

Middle
80

School

Oak
51

Middle
80

School

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet
51 Worcest
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triangles.
A. B. Acute and inco
Equilate scalene No_data No_data No_data No_data mpl
ral triangle ete
B. They are B. They are
A. D. Obtuse D. They are A. com
both both
Equilate and scalene both scalene Equilate plet
isosceles obtuse
ral triangle triangles. ral e
triangles. triangles.
B. They are B. They are
D. They are B. Acute com
B. both both D.
both scalene and scalene plet
Scalene isosceles isosceles Obtuse
triangles. triangle e
triangles. triangles.
B. They are
D. They are B. They are com
B. both D.
both scalene both obtuse No_answer plet
Scalene isosceles Obtuse
triangles. triangles. e
triangles.
B. They are
D. They are B. They are D. Obtuse A. com
B. both
both scalene both obtuse and scalene Equilate plet
Scalene isosceles
triangles. triangles. triangle ral e
triangles.
B. B. Acute and D. They are A. They are D. They are A. com




80 er Arts

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet
51 Worcest
80 er Arts
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Scalene scalene both scalene both both Equilate plet
triangle triangles. equilateral scalene ral e
triangles. triangles.
B. They are
A. D. They are B. Acute and com
both B.
Equilate both scalene scalene No_answer plet
isosceles Scalene
ral triangles. triangle e
triangles.
B. They are C. They are
D. They are B. Acute com
No_ans both both
both scalene and scalene C. Right plet
wer isosceles isosceles
triangles. triangle e
triangles. triangles.
B. They are
A. D. They are D. Obtuse com
both B.
Equilate No_answer both scalene and scalene plet
isosceles Scalene
ral triangles. triangle e
triangles.
B. They are B. They are
B. Acute and D. They are com
B. both both B.
scalene both scalene plet
Scalene isosceles obtuse Scalene
triangle triangles. e
triangles. triangles.
A. C. They are D. They are B. Acute and inco
No_data No_data
Equilate both right both scalene scalene mpl




Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet

Worcest
51

er Arts
80

Magnet
51 Worcest
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ral triangles. triangles. triangle ete
B. They are
A. B. They are B. Acute and D. They are A. com
both
Equilate both obtuse scalene both scalene Equilate plet
isosceles
ral triangles. triangle triangles. ral e
triangles.
B. They are B. They are D. They are
B. Acute and com
B. both both both B.
scalene plet
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School
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Worcester East

Middle School

23

Burncoat Middle

School

1.7520

38

Burncoat Middle

School

1.4416

91

Measure
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Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Burncoat Middle

School

1.4178

62
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Middle School

1.3964

34
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Worcester East

Middle School

29

Burncoat Middle

School

1.2245

36

Worcester East

Middle School

1.1146

43

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment

Measure
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Burncoat Middle

School

0.9408

28
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Burncoat Middle

School

36

Burncoat Middle

School

0.5795

67

Forest Grove

Middle School

0.4768

83

Measure
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Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment

Forest Grove

Middle School

0.4627

37
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Middle School

0.4563

29
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Forest Grove

Middle School

94

Forest Grove

Middle School

0.4525

12

Burncoat Middle

School

0.4432

Measure
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ment

Measure
5172

ment

Measure
5172

ment

Measure
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Measure
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ment

Worcester East

Middle School

0.3930

36
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School

0.3709

47
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Burncoat Middle

School

39

Forest Grove

Middle School

0.2763

Burncoat Middle

School

0.0412

52

Forest Grove

Middle School

0.0526

32

Burncoat Middle

School

0.0778

69

Measure
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Measure
5172

ment

Measure
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ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment
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Burncoat Middle

School

0.0849

43
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Worcester East

0.1175

39

0.1734




Middle School

Burncoat Middle

School

46

Forest Grove

Middle School

0.2078

89

Burncoat Middle

School

0.3253

14

Burncoat Middle

School

0.3336

82

Forest Grove

Middle School

0.3834

26

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment

Burncoat Middle

School

0.4234

35
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School

0.4300

68

0.4428

55




Measure

Forest Grove

Middle School

Forest Grove

Middle School

0.4444

47

Forest Grove

Middle School

0.4444

51

Forest Grove

Middle School

0.4545

53

Forest Grove

Middle School

0.4545

53

Burncoat Middle

School

0.4552

62
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ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172
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5172 Measure

Burncoat Middle

School

0.4563

13
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Burncoat Middle

0.4575

66

0.5194
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Burncoat Middle

School

28

Burncoat Middle

School

0.5245

61

Forest Grove

Middle School

0.6962

13

Forest Grove

Middle School

0.8060

47

Forest Grove

Middle School

0.9565

59

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment

Forest Grove

Middle School

0.9824

87
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Burncoat Middle

School

1.2238

09

1.2827

41




Measure

Forest Grove

Middle School

Forest Grove

Middle School

1.3282

23

Forest Grove

Middle School

1.3330

45

Forest Grove

Middle School

1.3332

11

Forest Grove

Middle School

1.3333

29

Forest Grove

Middle School

1.3333
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ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment
5172 Measure

Forest Grove

Middle School

1.3333

32
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Forest Grove

1.3452

98

1.3684




Middle School

Forest Grove

Middle School

83

Forest Grove

Middle School

1.5319

98

Forest Grove

Middle School

1.6604

Forest Grove

Middle School

1.6944

82

Forest Grove

Middle School

1.8166

18

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Forest Grove

Middle School

2.0436

77
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Forest Grove

Middle School

2.2185

53

2.2196

66




Measure

Forest Grove

Middle School

Forest Grove

Middle School

2.2222

27

Forest Grove

Middle School

2.2223

58

Forest Grove

Middle School

2.2259

25

Burncoat Middle

School

3.1106

78

Worcester Arts

Magnet

N\A
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ment

Measure
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ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment

Measure
5172

ment

Measure
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ment
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Worcester Arts

Magnet

N\A
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Worcester Arts

Magnet

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

ment

Measure
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ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Worcester Arts

Magnet

N\A
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Worcester Arts

Magnet

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A
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ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
5172

ment

Measure
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ment
5172 Measure

Worcester Arts

Magnet

N\A
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Oak Middle School

Oak Middle School

N\A

Oak Middle School

N\A

Oak Middle School

N\A
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Middle School

N\A

Measure
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Measure
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ment

Measure
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ment

Measure
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ment

Measure
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ment

Measure
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ment

Measure
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Worcester East

Middle School

N\A
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Worcester East

Middle School

38

Forest Grove

Middle School

0.8676

52

Forest Grove

Middle School

0.4563

29

Forest Grove

Middle School

0.4433

61

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment
5173 Measure

Forest Grove

Middle School

0.2424

38
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Forest Grove

0.3253

14

0.3684




Middle School

Forest Grove

Middle School

66

Forest Grove

Middle School

0.4444

51

Forest Grove

Middle School

1.3052

48

Forest Grove

Middle School

1.3282

23

Forest Grove

Middle School

1.3329

37

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Forest Grove

Middle School

1.3332

11
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Forest Grove

Middle School

1.3333

1.3333

33




Measure

Forest Grove

Middle School

Forest Grove

Middle School

1.3333

35

Forest Grove

Middle School

1.3452

98

Forest Grove

Middle School

1.3632

32

Forest Grove

Middle School

1.3684

83

Forest Grove

Middle School

1.5319

98

5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment
5173 Measure

Forest Grove

Middle School

1.6604
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Forest Grove

1.6944

82

1.8166




Middle School

Forest Grove

Middle School

18

Forest Grove

Middle School

2.0436

77

Forest Grove

Middle School

2.2185

53

Forest Grove

Middle School

2.2196

66

Forest Grove

Middle School

2.2222

27

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Forest Grove

Middle School

2.2223

58
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Forest Grove

Middle School

2.2224

44

2.2259

25




Measure

Forest Grove

Middle School

Worcester Arts

Magnet

3.1106

78

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment

Measure
5173

ment
5173 Measure

Worcester Arts

Magnet

N\A
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Measure
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ment

Measure
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ment

Measure
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N\A
Magnet
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Oak Middle School N\A
Worcester East

N\A
Middle School
Worcester East
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Middle School

52
Forest Grove

0.4563
Middle School

29




Measure

Forest Grove

Middle School

Forest Grove

Middle School

0.4444

51

Forest Grove

Middle School

1.3282

23

Forest Grove

Middle School

1.3332

11

Forest Grove

Middle School

1.3333

Forest Grove

Middle School

1.3452

98
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ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment
5174 Measure

Forest Grove

Middle School

1.3684

83
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Forest Grove

1.5319

98
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Middle School

Forest Grove

Middle School

Forest Grove

Middle School

1.6944

82

Forest Grove

Middle School

1.8166

18

Forest Grove

Middle School

2.2196

66

Forest Grove

Middle School

2.2222

27

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
5174

ment

Measure
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ment

Forest Grove

Middle School

2.2223

58
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Measure
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Measure
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Measure
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ment

Measure
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Worcester East

N\A
Middle School
Worcester East

1.7520
Middle School

38
Worcester East

1.2245
Middle School

36
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Middle School

Forest Grove

Middle School

0.9408

28

Forest Grove

Middle School

0.4563

29

Forest Grove

Middle School

0.4444

51

Forest Grove

Middle School

0.4464

82

ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Forest Grove

Middle School

0.4545

53
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Middle School

1.3094

66

1.3282

23




Measure

Forest Grove

Middle School

Forest Grove

Middle School

1.3329

37

Forest Grove

Middle School

1.3332

11

Forest Grove

Middle School

1.3333

Forest Grove

Middle School

1.3333

32

Forest Grove

Middle School

1.3452

98
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ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
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ment

Measure
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Forest Grove

Middle School

1.3684

83
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Forest Grove

1.5319

98
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Middle School

Forest Grove

Middle School

Forest Grove

Middle School

1.6944

82

Forest Grove

Middle School

1.8166

18

Forest Grove

Middle School

2.2196

66

Forest Grove

Middle School

2.2222

27
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Measure
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Measure
5176

ment

Measure
5176
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5176

ment

Measure
5176

ment

Measure
5176

ment

Measure
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Forest Grove

Middle School

2.2223

58
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Forest Grove

Middle School

2.2259

25

2.2273

33
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Middle School

Worcester Arts

Magnet

3.1106

78

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A

Worcester Arts

Magnet

N\A
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Measure
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ment

Measure
5176

ment

Measure
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ment

Measure
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ment

Measure
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ment

Measure
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ment
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Magnet

N\A
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Magnet

Worcester Arts

Magnet

Worcester Arts

Magnet

N\A

Worcester Arts
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N\A

Worcester Arts
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N\A
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Worcester East

N\A
Middle School
Forest Grove

0.4563
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Middle School 7
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1.8332
Middle School

37
Worcester East

1.7520
Middle School

38

392|Page

Worcester East




Middle School

1.4226

45

Worcester East

Middle School

1.4226

45

Forest Grove

Middle School

1.3271
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Middle School

1.2245

36
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Middle School
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44
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Middle School
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41

Forest Grove

Middle School
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y
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Middle School

0.4563

29
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Middle School

Worcester East

Middle School

0.3838

38

Forest Grove

Middle School

0.3556

35

Worcester East

Middle School

0.3269
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y
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y
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y
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Middle School

0.1841

07
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52

0.3088
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Geometr

Forest Grove

Middle School

Forest Grove

Middle School

0.3984

49

Forest Grove

Middle School

0.4444

47

Worcester East

Middle School

0.4464

82

Forest Grove

Middle School

0.9033

Worcester East

Middle School

0.9061

81
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y
Geometr
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y
Geometr
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y
Geometr
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Geometr
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y
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y
Geometr
5180
y
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Forest Grove

Middle School

1.3218

64
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Forest Grove

1.3282

23
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Middle School

Forest Grove

Middle School

45

Forest Grove

Middle School

1.3332

11

Forest Grove

Middle School

1.3333

29

Forest Grove

Middle School

1.3333

Forest Grove

Middle School

1.3333

33

y

Geometr
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y

Geometr
5180

y

Geometr
5180

y

Geometr
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y

Geometr
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y
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y

Geometr
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y

Forest Grove

Middle School

1.3452

98
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Forest Grove

Middle School

1.3452

98

1.3684

83




Geometr

Forest Grove

Middle School

Forest Grove

Middle School

1.3684

83

Forest Grove

Middle School

1.5319

98

Forest Grove

Middle School

1.5319

98

Forest Grove

Middle School

1.6604

Forest Grove

Middle School

1.6944

82

5180
y
Geometr
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y
Geometr
5180
y
Geometr
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y
Geometr
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y
Geometr
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y
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y
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Forest Grove

Middle School
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