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Introduction

Make math fun! But do games really help?

Math is generally a difficult subject for students to learn. It is generally boring and
uninteresting for children and discourages them from learning. That is why a common issue in
education is making math more fun. To solve this issue, people create math games.
Unfortunately, not all the games achieve their goal.

A large problem with education is that it is unclear what students need to learn every year
in school. That is why in an effort to standardize the curriculum, the Common Core State
Standards (CCSS) were developed. These standards are set up so that every student learns the
same things in the same grade regardless of school. We specifically looked at the standards for
math for elementary school children.

Our study is investigating how students learn through games. We have put together
studies based around a different CCSS; each study contains two games that we will compare,
to see what elements of a game have a greater impact on learning.

The study was conducted in two segments. First, students were given a corresponding
problem set to do either in class or at home. The problem sets included a few relevant
questions, before giving the students an educational game to play relating to the math that they
are learning in school (number theory, number sense, etc.). Half of the students would play one
game, while the other half played a second. The game was followed by questions similar to
those in the first half of the problem set.
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Content Selection

The Common Core State Standards provide a consistent, clear understanding of what
students are expected to learn, so teachers and parents know what they need to do to
help them. The standards are designed to be robust and relevant to the real world,
reflecting the knowledge and skills that our young people need for success in college and
careers. With American students fully prepared for the future, our communities will be
best positioned to compete successfully in the global economy (corestandards.org)

“The Common Core State Standards Initiative is a state-led effort coordinated by the
National Governors Association Center for Best Practices (NGA Center) and the Council of Chief
State School Officers (CCSSO)” (http://www.corestandards.org/about-the-standards). The
standards were formed to provide a common level of education for all children. Each grade level
builds upon the previous grades, so students will always learn skills in order, and never have to
relearn or learn skills quickly. They also address what students are expected to learn by the time
they have graduated high school. They ensure that students make progress each year and
graduate appropriately on time.

The following is the list of Math standards that we have used in our study. The first
number indicates the grade the standard is taught at, the next set of letters indicates the name of
the skill, and the last letter and number indicate the order the skills should be taught in.

Table 1: Common Core State Standards (CCSS)

Standard Skill Description
2.NBT.A.3 Numbers and Operations in | Read and write numbers to
Base Ten 1,000 using base ten

numerals, number names,
and expanded form.

3.NBT.AA1 Numbers and Operations in | Use place value
Base Ten understanding to round whole
numbers to the nearest 10 or
100.
4.NF.A.2 Numbers and Compare two fractions with
Operations-Fractions different numerators and

different denominators by
creating common
denominators or numerators
or by comparing to a
benchmark fraction such as




Ya.

4 NBT.A.3

Numbers and Operations in
Base Ten

Use place value
understanding to round
multi-digit whole numbers to
any place.

5.NF.A1

Numbers and
Operations-Fractions

Add and subtract fractions
with unlike denominators by
replacing given fractions with
equivalent fractions in such a
way as to produce an
equivalent sum or difference
of fractions with like
denominators.

5.NBT.A.3a

Numbers and Operations in
Base Ten

Read and write numbers to
the thousandths using base
ten numerals, number
names, and expanded form.

5.NBT.A4

Numbers and Operations in
Base Ten

Use place value
understanding to round
decimals to any place.

6.NS.B.4

The Number System

Find the greatest common
factor of two whole numbers
less than or equal to 100 and
the least common multiple of
two whole numbers less than
or equal to 12. Use the
distributive property to
express a sum of two whole
numbers 1-100 with a
common factor as a multiple
of a sum of two whole
numbers with no common
factor

Finding Games




Procedure

To start the project, we needed to search for online games for the students to play. After
selecting the Common Core Standards that we decided to focus on, we began our search by
looking for any games that were related to the subject matter, whether or not they taught the
exact skill that was outlined by the Standard. When looking for these games, we had to consider
the technology that students and teachers would have to run our studies as homework on an in
class assignment. We could not have teachers turn away our study because they couldn’t run
the study or because it would cost too much to get the technology required. The games would
have to be free to play, and require little on the part of the user aside from maybe downloading
Flashplayer or Adobe. We decided to focus on computer games, specifically ones that could be
played in any internet browser, and did not cost any money or require membership to play.

From this search, we compiled two lists: one that contained games relevant to our
standards and one that contained a list of websites that hosted these games. The list of web
sites (found in Appendix C) contained the homepage of gaming websites that we found along
with our notes about it. When someone in the group found a game of value on a website, if it
seemed that the site could be helpful to the others, we stored it on this worksheet. This list was
used to minimize searching the entire internet for games when we already had resources
available. The list of games was much more detailed. Our final list (Appendix C) contained over
90 games, with notes about each game so that later we would be able to quickly look through the
list and remember the game we had looked at. For this list, we needed to record the obvious:
what Common Core State Standard the game was related to, and the URL that we could access
the game at. We found that some games, although related to the same Standard, taught slightly
different material. For example, if the Standard was about teaching students place value, some
games taught rounding and showed these words while others asked students directly to write
the number in written form. So in addition to the Standard, we created a column to indicate what
skills it taught. We also needed to make note of the technical requirements, specifically if there
was any download required, or video as part of the game. We had a column for both notes and
comments, to write down anything we thought could be useful when looking over the games.
The notes box would give factual information about what the game was like, and the comments
would be our opinions on the games. Finally, we had a column called categories, which we
used to describe the games. Our list of categories was chosen as different game aspects that
were common in the games we found, and ones that we thought were important to consider in
teaching games. These categories are described below, in the Game Selection heading.

Problems

Itisn’t hard to search for “math games” on Google and find some activity that is game-like
and is somehow related to mathematics. However, finding something that can be considered an
educational game to teach a specific mathematics skill is difficult.

Even though it is simple to make or find a math related game, there is a wide variety of
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topics that can be covered. The Common Core State Standards that we used for this study
ranged from second grade level math to seventh grade level math. Many of the games out there
focus on simple math, such as addition and subtraction. Games that use proportions to solve
multistep problems, however, are less common. During our search, we needed to sort through
the hundreds of math games that were not relevant to us and seek out the ones that pertained to
the Standards we had chosen. The difficulty of finding relevant games was likely due to our
restriction of the games being free. There are educational programs that cover many topics in
mathematics, but those programs are sold in stores, not put online for free. The games that are
put online tend to be simpler and made in much less time.

Making Problem Sets

Procedure

After we were assigned a CCSS, and had found the games for it, we then had to create
the problem set. To do this, we had to sort through the existing assistments’ problem sets, and
find some that were related to our CCSS. If we couldn’t find any, we had to create our own
variablized templates. Then we created a new problem set with a few instances of the existing
problem set before the games and a few more instances of it after the games. We also set the
games to randomly generate one or the other when the person accessed the problem set. This
way, each person received the same pre and post tests, but a random game.

Problems

There were quite a few problems with creating the problem sets. The first is that while
the CCSS is a good way to sort math sKkills, it is new, and the categories are shifting. Even in
the period that we were creating our experiments, the categories changed. Because of this,
none of the previously existing problem sets was made to follow the CCSS. We had to identify
the skill in the CCSS, and try to find a matching problem set. Then we had to make sure that the
problem set was at the grade level that our CCSS was. We also had technical difficulties with a
few of the variablized templates in assistments. So if we found a problem set that matched, we
still had no idea if we could use it in the experiment. This part of the experiment involved a lot of
trial and error, and a lot of testing.

Game Selection



What is a game? This question has been debated since it has become recognized as a
field of study. One commonly accepted definition explains that games are a form of play that is
structured with rules. In this definition, play is described as any sort of activity that someone
engages in for enjoyment. For our study, we narrowed the category of games to educational
games: ones with the intent of teaching some subject matter to the player.

When searching for games to use in our study, we were not only looking for games that
were about the required subject matter, but needed to look for a pair of games that were similar
and complimented each other by being slightly different. With games that were mostly similar,
we would be able to isolate different aspects of the games to see if there was any difference
between the two groups of students.

We decided to categorize them based on several attributes that we found to be common,
listed below.

Table 2: Game Categories

Choose Difficulty Games in which students can choose their difficulty.

Point System Players earn points in the game.

Immediate Feedback The game tells the player whether or not they have answered
correctly.

Simulation An activity that shows a modeled situation.

Non Math Game Feature | Part of the game which is not related to math in any way.

Q&A The game has at least a component of pure questions and
answers.

Real World Example The game relates skills to real life. i.e. making change

Time Limit The limit of how long players have to answer.

No Accountability Players are not punished for wrong answers, or rewarded for

correct answers.

Scaling Difficulty The better students do, the harder the questions are.

Surprisingly, there weren’t as many games available online as we expected there to be.
Although there was a good number of games that focused on simple addition and subtraction,
there were fewer games for the tougher subjects that we wanted to include in our study.

When initially searching for games, we looked not only for individual games that were
about the subjects, but also for general game websites that seemed to have many valuable
games. We compiled a list of these websites, so that the other members of our group could
later search them for useful games. After the research portion of our project, we had found 25
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math websites that, overall, seemed to contain valuable games. We also created a list of
games that we would be able to sort by the common core state standards, or any other heading.
On this worksheet, we included the URL of every game, the main website that the game is part
of, notes about the game, the common core standard, what skill it uses, whether it uses flash
player, and the categories that apply to it. We included information about whether or not the
game uses Flash so that when we give our studies to teachers, we can tell them exactly what is
needed to run the game in schools or at the student’s home.

The complete list of games we considered included over 90 games or activities, and only
a small number of them were actually included in any study. One set of “games”, for example,
was more of a quiz about the topics, rather than a game. Without enough of the game elements
to focus on, we decided not to include it in our study. Even after removing activities that did not
have enough of the game elements we were studying, we needed to decide which games would
work well with one another. This decision was made by finding games that were mostly similar,
but different in one or two areas.

Game Choices:

Below are our game choices, sorted by the common core standard they were categorized
under.

2.NBT.A.3:

Cookie Dough

Cookie Dough is a game in which players must write the correct words or number on a
check, based on which one is already filled in. There are actually two versions of the game, one
for words to numerals, and another for numerals to words which are in the respective versions
of the problem sets.

Cookie Dough shows players how many times they have answered correctly and
incorrectly and allows players to increase or decrease difficulty (it will give the player fewer digits
in the number to be translated). It also gives players immediate feedback, telling them if they are
right or wrong, and if wrong, giving players the correct answer.
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Place Value

In Place Value, players are given a number, and must choose which combination of
hundreds, tens, and ones is of equal value. The answers are not all simple: 345 equals 2
hundreds, 14 tens, and 5 ones. There is no difference in game for the two different problem
sets.

Place Value gives immediate feedback by telling the players whether they are right or
wrong, but does not explain to the player why he or she is wrong. The game only has 5 levels,
and the question for each level does not change.

The game is limited by having only a few questions, and it may be more difficult, because
does not have students apply the skill directly how they learned it. However, In order to complete
the game, students must have an understanding of the skill, and will develop the skill as they play
it.

Place Value

Different Ways Of Showing A Number

START

Football Math

In Football Math, players must complete a pass to their receiver, and are then asked a
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multiple choice question. Players receive points for answering the question correctly, and lose
them for answering wrong. They must get a certain number of points to move on to the next
level.

Football math gives players feedback by the points they earn, telling users whether of not
they were correct in answering their question.

Although this game asks questions relevant to the material, but only asks them after
successfully passing to their receiver. This game’s feedback system may be useful to players
learning math, but it also requires the user to be skilled at passing the ball, an activity that does
not rely on math and could be challenging even for those who know the subject.

Football Math - Place Value Game

Click on the mouse to pass the ball to your
receiver. Watch you for the defenders. get 3
receptions in 30 seconds to go to the next
level. You will get bonus points if you catch
more than 3 in a row. Have fun!

Scooter Quest

In Scooter Quest, players are asked a multiple choice question, and players earn money
for answering correctly. They must play through a multiple rounds, eventually earning enough
money to buy a scooter.

In Scooter Quest, there is not much of a penalty for answering questions wrong.
Although no money is earned for wrong questions, after a certain number of questions, the
player will move on to the next level, regardless of money earned.

The game tells players if they are right or wrong, but lets the players continue regardless.
The game was included to see how this affects students: not being held back because they are
wrong.
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Scooter Quest

Help Jimmy make |
enough money to
), buy a scooter for i

his paper route.

, Click on the house

S .
‘( with the correct
answer to earn his

i money!

3.NBT.A.1:

Rounding Spaceships

In Rounding Spaceships, the player must round the number to the nearest ten in order to
successfully send off 20 spaceships. This is done by selecting the spaceship with the correct
answer on it. There is little to no negative reinforcement for wrong answers.

This game was chosen because it is very similar to Rounding Sharks except it has no
negative reinforcement or time limit, minimizing variables.

Rounding Sharks

In Rounding Sharks, players must round the number to the nearest hundred to keep a
fish alive. They do this by clicking on the shark with the correct answer. If the player waits too
long or chooses the incorrect shark, the shark eats the fish and you lose.
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This game was chosen because it is very similar to Rounding Spaceships except it has
negative reinforcement for failure and a time limit, minimizing variables.

4.NF.A.2:

Balloon Pop

In Balloon Pop, the player pops the balloons from lowest fraction to highest fraction.
There are 10 levels, and the player gets bonus points for completing the levels quickly. The
player loses points for trying to pop the wrong balloon.

This game was chosen because it gives immediate feedback on score, and the ability to
play again and try to beat the previous score.

BalloonPop'Math

Fractions - Level 2

START

HicH $CORES

Tug Team

In Tug Team, the player has to choose if the fraction is bigger, smaller, or equal to the
other fraction. This game is played online, so an opponent is also guessing. If the player gets
the question right, but their opponent does not, then the motor-bike pulls the other team. The
goal is to pull the other team over the center line.

This game was chosen because it uses real people as the competitors, instead of a

13



simple point based system.

Dirt Bike

) B,

Comparing Fractions
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4 NBT.A.3:

Rounding Spaceships

In Rounding Spaceships, the player must round the number to the nearest ten in order to
successfully send off 20 spaceships. This is done by selecting the spaceship with the correct
answer on it. There is little to no negative reinforcement for wrong answers.

This game was chosen because it is very similar to Rounding Master except it has no
negative reinforcement or scaling difficulty, minimizing variables.

Rounding Master

In Rounding Master, the player plays Who Wants to be a Millionaire with rounding
questions that get more difficult the further you progress. It also has life lines, similar to the
show.

This game was chosen because it is very similar to Rounding Spaceships except it has
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negative reinforcement and scaling difficulty.

Who wants to be a

Mathionaire ?

1,000

87 rounded to the nearest ten

A 87

5.NBT.A.3a:

Football Math

In Football Math, players must complete a pass to their receiver, and are then asked a
multiple choice question. Players receive points for answering the question correctly, and lose
them for answering wrong. They must get a certain number of points to move on to the next
level.

Football Math gives players feedback by the points they earn.

Although this game asks questions relevant to the material, but only asks them after
successfully passing to their receiver.

Click on the mouse to pass the ball to your
receiver. Watch you for the defenders. get 3

(| receptions in 30 seconds to go to the next
level. You will get bonus points if you catch
more than 3 in a row. Have fun!
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Scooter Quest

In Scooter Quest, players are asked a multiple choice question, and players earn money
for answering correctly. They must play through a multiple rounds, eventually earning enough
money to buy a scooter.

In Scooter Quest, there is not much of a penalty for answering questions wrong.
Although no money is earned for wrong questions, after a certain number of questions, the
player will move on, regardless of money earned.

The game tells players if they are right or wrong, but lets the players continue regardless.
The game was included to see how this affects students: not being held back because they are
wrong.

===k '
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Soccer Math

Soccer Quest is a game in which players take a penalty kick after answering a multiple
choice math question. There are only three rounds, so the player should play the game multiple
times.

Players are asked the question first, before the non math gameplay, and earn points for
both.

The focus of this game is the math, even though there is a non math feature of the game.
More points are earned for the math than for scoring, and players are not allowed to kick the ball
unless they answer correctly.
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Answer each question
correctly to get a chance to
kick the ball. You must score
enough goals to move on to
the next level! Click the first
time to set the direction of
the ball. The second click

5.NF.A.1:

Fraction Dolphin

In Fraction Dolphins, the player has to feed the dolphin with the fraction equivalent to the
fraction on the bucket. The player progresses through each level by feeding the correct
dolphins. There are three levels for the player to progress through.

This game was chosen because it does not present the player with any scoring, and
instead just has them progress through the three levels.

click the dolphin with the correct equivalent |
fraction to the fraction on the bucket

TR

Baseball Math

In Baseball Math, the player tries to hit a homerun in ten pitches. If the player hits the
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home run, they then answer a math question. The objective is to get the player to get as many
questions right as possible.

This game was selected because it presents the math question as an award for getting a
home run.

Get 3 home runs to move on to the
next level. If you get 3 home runs in a
row you will receive bonus points.

he di ach hit will be

5.NBT.A.4:

Baseball Math

In Baseball Math the player must successfully hit the ball to score home runs and score.
They must then answer a decimal rounding questions. If they answer correctly, their score goes
up. If they answer incorrectly, their score goes down.

This game was selected because it is basically a game with math questions tacked on,
rather than a game that incorporates math into itself.

|SCORE: ()
| DISTANCE:

[OME! 0 ||FITCHE5
UN REMAINING .
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6.NS.B.4:

Who Wants to be a Millionaire

In Who Wants to be a Millionaire, the player chooses a character, and then proceeds to
answer a series of questions, each worth more points than the last. The objective is to get the
most points possible by the end of the game. If they answer incorrectly, their score goes down.

The game was selected because it is a fun way to present a series of math questions to
the player.

Factors Millionaire (by Doina Popovici)

300,000

200,000

Fruit Shoot

Fruit Shoot presents a bunch of fruit flying around the screen with different numbers on
them. The player is given a question, and has to shoot the fruit with the correct answer to get
points. The player can play in relaxed mode, in which they are only given 10 questions to
answer, or in timed mode, in which they have a time limit to answer as many questions as
possible. The goal is to get as many points as possible.

The game was selected because it is a fun way to present a series of math questions to
the player.
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SCORE: (
HITS: 0
MISS: 0

Hypothesis

We hope to see a difference in the students’ ability based on the different types of games
that they play. We expect to see different games affect the students’ abilities in different ways.
We hope to learn what types of games have more positive effects, and are thus better at
teaching math to students. By the end of the experiment, we hope to identify the elements that
make a math game fun and educational.

We believe that there will be a measurable difference in the ability of students to perform
different math skills based on the qualities of the games they play. We think that games with
immediate feedback will be more helpful to students, as they will teach the students as they are
playing, rather than having students figure out what they did right or wrong.

We believe that non-math-game features will not help the students learn, and may
perform worse than games without these features. Games that incorporate math into the
gameplay should be more engaging, and do a better job of teaching students. Games that have
separate gameplay and math elements may alienate participants who may not be able to pass
the gameplay portion of the game.

Experiment Descriptions
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Table 3: Selected Game Categories

Game

Categories

Balloon Pop

Point System, Immediate Feedback

Baseball Math

Point System, Inmediate Feedback, Non Math Game Feature,
Q&A

Cookie Dough

Choose Difficulty, Inmediate Feedback, Real World Example,

Football Math

Point System, Immediate Feedback, Non Math Game Feature,
Time Limit

Fraction Dolphin

Immediate Feedback, Scaling Difficulty

Fruit Shoot Choose Difficulty, Point System, Immediate Feedback, Time
Limit

Place Value Q&A, Point System, Immediate Feedback

Rounding Q&A, Immediate Feedback, Scaling Difficulty

Master

Rounding Q&A, Immediate Feedback, Time Limit

Sharks

Rounding Q&A, Immediate Feedback

Spaceships

Scooter Quest

Q&A, No Accountability, Scaling Difficulty

Soccer Math

Point System, Imnmediate Feedback, Non Math Game Feature,
Q&A

Tug Team

Immediate feedback, Q&A

Who Wants to be
a Millionaire

Point System, Inmediate Feedback, Q&A, Time Limit

Problem Set 71005: Rounding Sharks vs Rounding Spaceships

These two games were chosen because they are extremely similar games except the
shark game has a time limit and punishment for wrong answers. This will help to see how
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negative feedback and time incentives affect the students.

Problem Set 74985: Rounding Master vs Rounding Spaceships

These two games are similar as they are both multiple choice rounding games without
time limits. The difference is that the Rounding Master makes you start over when you get a
question wrong. This allows us to compare negative feedback to no real feedback.

Problem Set 81944: Baseball Math vs Skill Builder

This set compared a game against an Assisments skill builder. The game was
essentially a game with questions in between gameplay segments. This set allowed us to
compare questions with a game with questions stuck in it.

Problem Set 73534: Cookie Dough vs Place Value

The two games are similar in the sense that they both provide immediate feedback to the
player. The two games should show a difference between applying the skill directly or requiring
students to use the skill to play the game. In this problem set, students are asked to convert
numbers from word form to standard form.

Problem Set 73570: Cookie Dough vs Place Value

The two games are similar in the sense that they both provide immediate feedback to the
player. The two games should show a difference between applying the skill directly or requiring
students to use the skill to play the game. In this problem set, students are asked to convert
numbers from standard form to word form.

Problem Set 73655: Football Math vs Scooter Quest

Both games do not follow conventions of games in different ways. Football math gives
questions, but only after successful gameplay. Scooter Quest will not hold players back for non
math gameplay... or even the math. The study should show which is more effective: not holding
back players, or reinforcing the lessons through negative feedback. Students are asked to
convert numbers from word form to numeral form.

Problem Set 73656: Football Math vs Scooter Quest

Both games do not follow conventions of games in different ways. Football math gives
questions, but only after successful gameplay. Scooter Quest will not hold players back for non
math gameplay... or even the math. The study should show which is more effective: not holding
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back players, or reinforcing the lessons through negative feedback. In this problem set, students
converted numbers in standard form to word form. The problems were multiple choice.

Problem Set 75727: Football Math vs Scooter Quest

Both games do not follow conventions of games in different ways. Football math gives
questions, but only after successful gameplay. Scooter Quest will not hold players back for non
math gameplay... or even the math. The study should show which is more effective: not holding
back players, or reinforcing the lessons through negative feedback. The questions in this study
ask the students to convert a decimal value from standard form to word form. The questions
were multiple choice.

Problem Sets 73726: Soccer Math vs Football Math

Both games reward players for math and gameplay, though there is a different balance
between them in the games. In Football Math, the game can get in the way of the math problem.
In Soccer Math, the player answers the math question, before being rewarded with gameplay.
Students convert numbers from word form to standard form.

Problem Sets 74693: Soccer Math vs Football Math

Both games reward players for math and gameplay, though there is a different balance
between them in the games. In Football Math, the game can get in the way of the math problem.
In Soccer Math, the player answers the math question, before being rewarded with gameplay.
This problem set used also had students convert decimals from standard form to word form.
Students chose their answer from four options.

Problem Sets 75726: Soccer Math vs Scooter Quest

Soccer Math penalizes players for answering wrong by not allowing them to do the
gameplay portion of the game. Scooter Quest does not hold players back for answering wrong,
only telling them that they are wrong. In this problem set, the students were asked to convert
decimals from word form to stndard form

Problem Sets 75729: Soccer Math vs Scooter Quest

Soccer Math penalizes players for answering wrong by not allowing them to do the
gameplay portion of the game. Scooter Quest does not hold players back for answering wrong,
only telling them that they are wrong. Students were asked to convert decimals from standard
form to word form by answering a multiple choice question.
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Problem Set 71555: Fruit Shoot vs Who Wants to be a Millionaire

These two games were similar in that they both were graded on a point system with
immediate feedback. Both were also given a time limit. The difference between the games is
that Who Wants to be a Millionaire is based on a Q&A system.

Problem Set 76115: Fraction Dolphin vs Baseball Math

These games were similar in that they both provided immediate feedback. The main
difference between these two games is that the Baseball Math game contained a
non-math-game feature.

Problem Set 89945: Balloon Pop vs Tug Team
Both of these games provided immediate feedback. The Balloon Pop game featured a
definite point system, while the Tug Team game did not.

Recruitment

In order for the study to work, we needed students to complete our problem sets. To find
kids, we created a powerpoint presentation (Appendix #) to present to and send to teachers. We
made sure to emphasize our problem set’s compliance with the Common Core State
Standards, a selling point for teachers in schools that have adopted these standards. We gave
the teachers some simple instructions to run the study, explaining that they only needed to pick
the problem set to use, assign it, and then the information would be available to both the
teachers and us. For each problem set, we dedicated a slide to show the problem set number,
the Common Core Standard, and links to the games used. This gave the teachers a sense of
what their students would do in the study.

Results

Table 4: Student Participation

Problem | Multiple Number of students that| Number that did Aced Pre | Failed
set Choice took the experiment not finish or had Test Pre Test
Pre/Post technical difficulties
Test?
73570 Yes 289 39 90% 0%
71005 No 238 72 35% 10%
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71555 No 259 91 12% 18%
73534 No 322 39 82% 2%
73655 No 282 34 85% 2%
73656 Yes 247 42 87% 0%
73726 No 101 16 73% 11%
74693 Yes 104 22 77% 1%
74985 No 112 41 30% 17%
75726 No 109 24 67% 12%
75727 Yes 104 21 81% 2%
75729 Yes 117 18 80% 4%
76115 No 112 36 32% 30%
81944 No 215 50 39% 12%
89945 Yes 188 53 74% 3%
Table 5: Study Test Results
Problem Set | Game A Difference Game B Difference T-test between
between pre between pre games
and post tests and post tests
game A game B
73570 Cookie .04065 Place Value .02362 .36158
Dough
71005 Rounding 12048 Rounding .02410 25906
Sharks Spaceships
71555 Fruit Shoot -.08889 Who Wants to | -.25641 14735
be a Millionaire
73534 Cookie -.02400 Place Value 15190 .00903
Dough
73655 Football Math | .03788 Scooter Quest | 0 28978
73656 Football Math | .01887 Scooter Quest | -.01010 35722
73726 Soccer Math | -.04878 Football Math | -.04545 48862
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74693 Soccer Math | .15556 Football Math -.08108 .24462

74985 Rounding 32353 Rounding 18919 27814
Master Spaceships

75726 Soccer Math | .12500 Scooter Quest | 0 19157

75727 Scooter -.07317 Football Math .09524 .05570
Quest

75729 Soccer Math | .01923 Scooter Quest | .06383 .34977

76115 Fraction 17143 Baseball Math -.02439 19215
Dolphin

81944 Rounding .24691 Baseball Math .05952 .07041
Decimals
Problem Set

89945 Balloon Pop | -.05195 Tug Team -.08621 40467

Conclusion

Although many students completed the problem sets in our study, there was not enough
of a significant difference between the the two conditions to draw a conclusion from the studies.
Out of our 15 studies, only one had a statistically significant difference between the two games.
That study (#73534) was examining games effects on converting numbers from words to
numerals (2.NBT.A.3), like converting five hundred and twelve to 512. The two games were
Cookie Dough and Place Value and the data suggests that Place Value is better at helping
students to understand this concept. This suggests that using the skill to complete a game is
better than applying the skill to a “real world” scenario to help a student learn.

The fact that many of our studies showed no difference between the two conditions is
troubling. This would suggest that playing any game has the same effect on learning. Whether or
not that effect is positive or negative would require another study. The fact that the study was
mostly unsuccessful in showing a difference between the games may be due to some flaws in
the study rather than the games having similar effects.

One maijor flaw was that a large portion of the students that took part in the study were
past the age where they would learn the material they are being tested on. This would mean that
the game would not help them learn at all because they had already learned it. This is supported
by the large number of students that got a perfect score on the pretest as well as the post test. If
the students have already learned the material then the game will have no discernable effect on
their abilities.

Another problem with the study was that a teacher created a contest that rewarded
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students for participating in the study. This contest did not take into account whether or not the
students completed the study or did it to the best of their ability. This gave us a lot of incomplete
results as well as results where every question was answered incorrectly. Because the students
merely wanted to participate to get rewarded, they exploited the system with minimal effort.

Another flaw in the study was that the students only played the games once, for 5
minutes. Since it takes longer than 5 minutes for a student to learn something, that would
suggest that they would need to play the game for more than 5 minutes for it to take effect. There
is also the issue that the students were on the honor system to play the game for 5 minutes, and
thus might not even play it for that long, leading to the game affecting them even less.

Problem Set 73534

This problem set tested the Common Core Standard 2.NBT.A.3, reading and writing
numbers up to 1,000 using base ten numerals, number names, and expanded form. This
problem set specifically looked at the conversion from word form to standard form: students
were asked to type the number that had been represented with words.

In this study, we found a significant difference between the two conditions (a t-test value
of 0.00903). Students played the games Cookie Dough and Place Value for this problem set.
Cookie Dough was a game that was very similar to the problem set; students were given the
word form of a number, and asked to write the number with digits. The game framed the
questions as having the students fill out a check. The number was randomized, and students
were allowed to continue as long as they wanted, there was no win condition. Place Value
asked students to find the different ways a number could be written. They were given a number
in standard form, and asked to find the different ways it could be written from six choices. Each
choice was written in the form of “3 hundreds, 14 tens, 5 ones”, mixing numbers with words.

We found that the students who played Cookie Dough did worse on the post-test than the
pre-test, while students who played Place Value showed improvement. Cookie Dough was very
similar to the questions of the post and pre test. In fact, Cookie Dough simply gave a simple
reason to convert the number between forms. On the other hand, Place Value was not directly
related, as the game had players converting in the opposite direction (standard form to words).
Both games provided immediate feedback to the players on whether they were correct.
Surprisingly, Cookie Dough (the game that performed more poorly) was also categorized by
aspects we believed would be beneficial to students: the ability to choose their own difficulty and
having math place in a real world context. Place Value, while being more quiz like in structure,
also contained a point system, and seemed to have more of a “game-like feel” than completing
checks with no end goal to achieve, other than continuing to answer questions correctly.

One of the other studies we ran was similar, but instead the students were asked to
convert numbers from standard form to word form. In this study, the students picked their
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answer from four choices. Also, while the Place value Game remained the same, the version of
Cookie Dough was changed slightly, to reflect the change in questions. The new Cookie Dough
game asked users to write the word form of a number. In this study, the t-test value was .36,
with both games showing a slightly positive influence on players. In this study, Cookie Dough
was slightly more helpful than Place Value.

Problem Set 81944

Problem Set 81944 was designed to evaluate standard 5.NBT.A.4, which requires
students to round decimals to any place. The pre and post test were open response questions,
reducing the chances that participants could guess their way through. The test compared the
game Baseball Math with an ASSISTments skill builder on the subject. In the game, the students
would attempt to hit home runs and for every successful hit, they would be asked a multiple
choice rounding question. In the skill builder, the students are asked a series of open ended
rounding questions, similar to the pre and post tests, until they successfully get three questions
correct.

This study was to compare how students learned with math questions versus math
questions with a game in between. Some educational games are simply games with topic
related questions tacked on which seems like a poor way to teach students anything. This study
attempted to prove whether this is true. In this study 215 students participated and 50 students
either had technical difficulties or did not complete the study. Of the remaining 165 students, 54
students aced the pre and post test and 29 students failed both. This leaves 82 students with
results that changed between the two tests. Of that 82, 44 students had the skill builder and 38
had the baseball game. The skill builder improved the scores of 32 students and decreased the
scores of 12 students. The baseball game improved the scores of 20 students and decreased
the scores of 18 students.

This data suggests that there was generally more improvement in the skill builder group
than the game group. It is difficult to tell as the p-value is too high (0.07041) but there is still some
evidence that tacking a game onto a math quiz is worse than just a math quiz.

Problem Set 75727

This problem set’s t-test value was .0557, a score that nearly showed significant
difference between the two games. This problem set was built around the standard 5.NBT.A.3a,
reading and writing numbers to the thousandths using base ten numerals, number names, and
expanded form. Students were asked to convert decimals from standard form to word form, by
choosing the correct words from the four choices given. The two games being compared were
called Scooter Quest and Football Math. Scooter Quest asked players to round a decimal
number to a certain place value. Although this game did not test exactly what the standard
described, it exposed players to decimals and knowing what digit was in which place. The other
game, Football Math, asked players to identify what place a number is in, with the player
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answering a multiple choice question with the word for each place. However, the players were
only asked the question after throwing a complete pass to their receiver, a difficult task.

Both games had their own flaws, but it is not surprising that Football Math would have
been more helpful to students. Overall, the students who played Football Math improved
between the pre and post test, while students who played Scooter Quest tended to perform
worse on the postest. Both games posed obvious questions to the player, but were very
different in other aspects. Football Math had frustrating gameplay, which players were required
to complete before being asked a question. There was also a time limit on this section of the
game, but not the actual question. However, it did reward players for gameplay and for
answering the question correctly with points, which reinforced when students were told when
they were right or wrong. Scooter Quest, on the other hand, had no gameplay to overcome, but
was not helpful giving feedback to the player. Although there was a form of feedback in telling
the player if they were right or wrong, the game did not stop, and the answers didn’t matter,
players would continue to the next level even if they answered every question incorrectly. It
seems that Scooter Quest was not able to reinforce what it was meant to teach.

Further Study

In our studies, many students aced both the pre and post tests, showing that they
understood the subject matter before taking part in our study. If we were to use these studies in
the future, we would make sure to select students who would not have seen the material before;
the students would use our studies either while learning the information or before. This would
ensure that the games are what teach the students the material, and any results we would
receive would better tell us what effect the games have. We would also have to provide a way to
try to prevent people from going through and not answering any questions.

We would also have to set up the experiment to have the students play each game for
more than five minutes. Unfortunately, we would probably have to have different games,
because some of the games that we chose for the experiment are short, and can be played
through in only a few minutes.

The best way to set up this experiment in the future would be to run it on only one
common core state standard, and have the experimenters build the games themselves. This
way, they could completely control the variables being tested between the games. They would
also eliminate the entire A term problem of trying to locate games that can be used for our
multiple of CCSS. This took us way too much time, and can easily be avoided in the future.

Something that would be interesting to look into in the future would be the effect that
games have on the different directions. For instance, the only experiment that had statistically
significant results was 73534. Interestingly, this used the same games as 73570, which did not
have statistically significant data. Did the direction that the problems were set up in have an
effect on the student’s ability to learn? Setting up an experiment to answer this question could
be something that future experimenters can look into.

Another issue that we encountered was difficulty in using the data provided by the
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Assisments system. It churned out a lot of seemingly meaningless numbers that were difficult to
interpret and sift through. The information was sorted with one question per row. So person A
had 11 rows just for himself. While we did finally find a way to sort this data, it took us a long
while. Future experimenters should find a way to get the data in a usable format, or make sure
they have a way to sort it before they get the data, so they can produce usable results within a
week or two of receiving the data.
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Appendix A

Notes



Owner | Standard Problem Set | Skill Builder | In Powerpoint | Approved?
Number

Kevin 2.NBT.A.3 73534 73021 yes checked
73570 73028 yes checked
73655 73021 yes checked
73656 73028 yes checked

Kevin 5.NBT.A.3a | 73726 73681 yes checked
74693 74674 yes checked
75725 73681 yes checked
75727 74674 yes checked
75726 73681 yes checked
75729 74674 yes checked

Mike 3.NBT.A.1 71005 87316 yes fixed

Mike 4.NBT.A.3 74985 87321 yes fixed

Mike 5.NBT.A.4 81944 87331 yes checked

Emily 6.NS.B.4 71555 can’t yes fixed

Emily 5.NF.A.1 76115 89915 yes fixed

Emily 4.NF.A.2 89945 89964 yes fixed

By thursday:
#tindex slide

proof check every problem set



https://docs.google.com/document/d/1fqeEkInsvgr3TqplUwVALk7gKfTT2gNWEwGEKDRGdCE/edit
https://docs.google.com/document/d/12WFb0HlYEL7V9aAQbcCMrAT91tF3qcLkpwRM4274FG0/edit
https://docs.google.com/document/d/15weAUsA-DNPgqFUHEmVhOinKBk2ZCsn7O0KLIn4m4LU/edit
https://docs.google.com/document/d/1zsSlURPmJog6Yi_ION1_A3ScG7mbvp2W5Qjz_4txIZM/edit
https://docs.google.com/document/d/1CbmFet6szuSpm2SLnkFFpcZ1408vTD7FOfjNrKxoUc8/edit
https://docs.google.com/document/d/1jX7xeseGwAIXwfTdGIQyF66-bVBRKMAjPk_uS-cGrD0/edit
https://docs.google.com/document/d/1xztWwQh38Ly7ytjxkzdCpeK2ERpkpw1R5AF64Mg0Qfc/edit
https://docs.google.com/document/d/1i6T4xV0dPPKkGghugijSxgJOdkVXPSPA0x2zRG6LQTY/edit

NOTES

August 28, 2012

August 31, 2012

September 4, 2012

September 15, 2012
TASKS

Emily

Kevin

Michael
INFORMATION

Game websites
Game Categories

Genres

Time

Software Requirements

Our Problem Sets

GOALS

Next Week

make problem sets (steal mike’s)
outline google powerpoint

make docs & presentation in this login
the.ASSISTment. Teacher@gmail.com
wpiassistment

90% is the best average

End of A Term
-making a study problem set
1. get all the content built, tutoring has to be good
2. make the doc to document the group of templates
3. Create the skill builder set
4. create the study problem set; pretest, game, questionnaire, post test, assistment,

End of B Term


https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.tvhgmwvdjyhe
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.bak68vqg2156
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.bh0zjk4bmtbs
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.dcgzbuarb0a4
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.volgmnwnr19c
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.gyjk10nuc9xh
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.kr01m9kvkyif
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.j3gsjii1ypie
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.ocuga4frkmgh
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.abcsw6b9eyr0
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.qw12rjf7fm2y
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.imke26uptk58
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.zg45kqtsjqh0
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.ozdnqme08ecs
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.x4u7pskdhxqc
https://docs.google.com/document/d/sNS3LyvlpBDTpJFMWQIefhA/headless/print#heading=h.rew1xa2umcpr

study problem sets

marketing tool (come try our study!) (previous research)

--- what is the content? What’s the difference between game A & B?

--- make a google presentation. make sure to show off common core, example problem
building docs

End of D Term

NOTES

August 28, 2012

Study:
http://teacherwiki.assistment.org/wiki/How to build Variabilized Templates

August 31, 2012

September 4, 2012

Look at different kinds of games:
e compete against others
e play alone
e arcade games with math, etc. tacked on
e games with skills more incorporated

Look for games that can be embedded in Assistments

What should we use as survey question?

TASKS


http://www.google.com/url?q=http%3A%2F%2Fteacherwiki.assistment.org%2Fwiki%2FHow_to_build_Variabilized_Templates&sa=D&sntz=1&usg=AFQjCNGE_iI5w7Ld03KEjUcR2g24Ex_Zbg

Build 2-5 templates and find games associated with them

start a doc for our report, write a paragraph about games, about our categories.

Emily

Greatest Common Factor, Least common multiple, common factor, common multiple.
| didn’t build these

6921 - Greatest Common Factor - THE SKILL BUILDING SET

7196 - Least Common Multiple - THE SKILL BUILDING SET

7179 - Least Common Multiple - In a Word Problem

Asame thing

(18887 - Least Common Multiple)

http://lwww.free-training-tutorial.com/negative-numbers/speedboat.html
http://www.free-training-tutorial.com/negative-numbers/number-balls.html
http://primarygamesarena.com/Minus-Numbers-In-Outer-Space409

Kevin
start

Add subtract multiply divide whole numbers

Games:

numbers in the thousands
http://www.math-play.com/math-racing-place-value-game/math-racing-place-value-game.html
math blaster style - game, then math question

tens to hundreths place
http://mrnussbaum.com/placevaluepirates1/

up to 10,000
http://www.funbrain.com/numwords/index.html



http://www.google.com/url?q=http%3A%2F%2Fwww.free-training-tutorial.com%2Fnegative-numbers%2Fspeedboat.html&sa=D&sntz=1&usg=AFQjCNGgddE_irKAEezp-wRWEF19oGnfUw
http://www.google.com/url?q=http%3A%2F%2Fwww.free-training-tutorial.com%2Fnegative-numbers%2Fnumber-balls.html&sa=D&sntz=1&usg=AFQjCNG4BD8qaL0I69QPl8fLFug8N-7EaA
http://www.google.com/url?q=http%3A%2F%2Fprimarygamesarena.com%2FMinus-Numbers-In-Outer-Space409&sa=D&sntz=1&usg=AFQjCNFRD76R6xdxV04TGFL4X6Fg5_w_Pw
http://www.google.com/url?q=http%3A%2F%2Fwww.math-play.com%2Fmath-racing-place-value-game%2Fmath-racing-place-value-game.html&sa=D&sntz=1&usg=AFQjCNEVbCOSd-zi_M1MFq6Z82rEcDQB3Q
http://www.google.com/url?q=http%3A%2F%2Fmrnussbaum.com%2Fplacevaluepirates1%2F&sa=D&sntz=1&usg=AFQjCNGLAmwWhTI_u553t_0yyMOJXZUMYQ
http://www.google.com/url?q=http%3A%2F%2Fwww.funbrain.com%2Fnumwords%2Findex.html&sa=D&sntz=1&usg=AFQjCNEWY5p-fQCzw985KSs1yWVZRR6UuA

Michael
Take a look at 5th grade, see if talk about multiplying or dividing

Games organized by topic:
http://www.internet4classrooms.com/

Math at the Mall: Use math to solve real world problems with tax, interest, etc.
http://www.mathplayground.com/mathatthemall2.html

BBC Problem Solving: Play :Use math to calculate costs of food shopping
http://www.bbc.co.uk/bitesize/ks2/maths/number/problem_solving/play/

Grand Slam Math/ Word Problems with Katie: Same game essentially just with male and female
avatars respectively which is essentially word problems with animation in between questions.
http://www.mathplayground.com/gsmbegin.html
http://www.mathplayground.com/katiebegin.html

INFORMATION

B term meeting time: 11-12 Tuesday, Friday

Study:

Common Core State Standards

WPI SKILLS with produced skill builders
This is where we go to find old templates

Examples of 6th grade question.

Examples of 5th grade questions.

Here are instructions on how to write variabilized templates.



http://www.google.com/url?q=http%3A%2F%2Fwww.internet4classrooms.com%2F&sa=D&sntz=1&usg=AFQjCNGHGvRRN498iMGOyQo2ZiMK7epgsg
http://www.google.com/url?q=http%3A%2F%2Fwww.mathplayground.com%2Fmathatthemall2.html&sa=D&sntz=1&usg=AFQjCNFLsrEnWirlNv9ddJ1OH9BW0dXbvg
http://www.google.com/url?q=http%3A%2F%2Fwww.bbc.co.uk%2Fbitesize%2Fks2%2Fmaths%2Fnumber%2Fproblem_solving%2Fplay%2F&sa=D&sntz=1&usg=AFQjCNHQJBJI_NedOG4jpotQtGk2CNHngA
http://www.google.com/url?q=http%3A%2F%2Fwww.mathplayground.com%2Fgsmbegin.html&sa=D&sntz=1&usg=AFQjCNGuvcq2Hz2A6TIw-MGKFE2YsYk99g
http://www.google.com/url?q=http%3A%2F%2Fwww.mathplayground.com%2Fkatiebegin.html&sa=D&sntz=1&usg=AFQjCNEs8gPk_KxUyQD3By7pDIvoBw1LaA
https://docs.google.com/document/d/1q2aBErwveE640eWpaMAHr0zMbiAdK-dEvujZDvxd2fE/edit
http://www.google.com/url?q=http%3A%2F%2Fwww.corestandards.org%2Fthe-standards%2Fmathematics&sa=D&sntz=1&usg=AFQjCNGffzs9TWLIgf9C6-xSxa9o7ERDUw
http://www.google.com/url?q=http%3A%2F%2Fteacherwiki.assistment.org%2Fwiki%2FWPI_Fine_Grained_Skills&sa=D&sntz=1&usg=AFQjCNHQ5g3JZMvUhLd1E-GppAR0DSQvIQ
http://www.google.com/url?q=http%3A%2F%2Fwww.doe.k12.de.us%2Faab%2FMathematics%2FMathematics_docs_folder%2FDE_CCSS_Grade6.pdf&sa=D&sntz=1&usg=AFQjCNG9tbqPDV1brOXFPbD18u8_p-eVBA
http://www.google.com/url?q=http%3A%2F%2Fwww.doe.k12.de.us%2Faab%2FMathematics%2FMathematics_docs_folder%2FDE_CCSS_Grade5.pdf&sa=D&sntz=1&usg=AFQjCNGGROBp7-yjMGW_oSzYx8Z17duYlg
http://www.google.com/url?q=http%3A%2F%2Fteacherwiki.assistment.org%2Fwiki%2FHow_to_build_Variabilized_Templates&sa=D&sntz=1&usg=AFQjCNGE_iI5w7Ld03KEjUcR2g24Ex_Zbg

Game Categories

Genres

choose difficulty

point system

immediate feedback
Simulation

Non math game feature
Q&A

Real World Example
time limit

no accountability
Scaling difficulty

Software Requirements

Flash
Shockwave
Java

Our Problem Sets

71005-3.NBT.A.1

71555-6.NS.B.4 Greatest Common Factor/Least Common Multiple
74985-4.NBT.A.3

81944-5.NBT.A.4

76115-4.NF.A.1



Appendix B

Common Core Standards



Skall Grade

2.NBT.A.3, Read & 2?2€2NBT.A3

write numbers to 1000

Read and write numbers to 1000 using base-ten numerals, number names, and expanded form.

THE MASTERY SET

Mastery Problem Set Number of Templates

73021 (words to numeral) 6
73028 (numeral to words)

Number to Master Number of Attempts

3 in a row 10




Templates:

334207

Assignment: Assistment #334207

Assistment ID: 334207 Comment on this question

Write eight hundred as a numeral.

Submit Answer ‘ Show Hint 1 of 3

e (Question always asks to write hundred as a numeral (always 0 in tens
and ones place)
e (an be any digit 1 through 9

334218



Assignment: Assistment #334218

Comment on this question

Assistment ID: 334218
Write eight hundred eighty as a numeral.

Submit Answer Show Hint 1 of 3

e The question always asks to write  hundred __ as a numeral. (0 in the
ones place)
e Both can be any digit 1 to 9.

334218

Assignment: Assistment #334229

Assistment ID: 334229 Comment on this guestion

Write three hundred eighty- three as a numeral.

Submit Answer Show Hint 1 of 3

e The question always asks to write  hundred - as a numeral.
e The hundreds and ones can be any digit 1 to 9. The tens digit can be any
digit from 2 to 9 (difficult to use variables for _ teen)



334232

Assignment: Assistment #334232

Assistment [D: 334232
Write 700 with words.

Cleight hundred
)five hundred

three hundred
'seven hundred

Submit Answer Show Hint 1 of 3

Comment on this question

e The question always asks to write 00 with words.
e Multiple choice to avoid issues with typing in the words.

e The hundreds can be any digit 1 to 9.

e Four sets of answers.

334271

Assignment: Assistment #334271

Assistment ID: 334271
Write 440 with words.

arf Ao
UL LR,

o

Dseven hundred thirty
four hundred thirty
four hundred forty
Dseven hundred forty

Submit Answer Show Hint 1 of 3

Comment on this question




e The question always asks to write 0 with words.

e Multiple choice to avoid issues with typing in the words.

e The hundreds can be any digit 1 to 9. The tens can be any digit 2 to 9
(difficult to use variables for  teen).

e two choices for hundreds, two choices for tens (one right, one wrong).

334272

Assignment: Assistment #334272

Comment on this question

Assistment [D: 334272

Write 862 with words.

eight hundred sixty- eight
eight hundred seventy- two
eight hundred seventy- eight
eight hundred sixty- two

Submit Answer Show Hint 1 of 3

e The question always asks to write  with words.

e Multiple choice to avoid issues with typing in the words.

e The hundreds and ones can be any digit 1 to 9. Tens can be anything 2 to 9
(difficult to use variables for _ teen).

e one choice for hundreds, two choices for tens, two choices for ones (one
right, one wrong).



Skall Grade

3NBT.A.1,Roundto | 3 NBT.A.1
the tens and hundreds

places

Use place value understanding to round whole numbers to the nearest 10 or 100.

THE MASTERY SET
Mastery Problem Set Number of Templates
87316 3
Number to Master Number of Attempts
3 10




Templates:
208545

Assignment: Assistment #208545

Assistment [D: 208545 Comment on this question

Round the following number to the tens place

924

Submit Answer: Show Hint 1 of 3

e Number randomly generated between 111 and 999
e Student always asked to round to the tens place\
e Answer type is fill in

208546

Assignment: Assistment #208546

Assistment ID: 208546 Comment on this question

Round the following number to the hundreds place

222

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 111 and 999
e Student always asked to round to the hundreds place
e Answer type is fill in



344885

Assignment: Assistment #344885

Assistment ID: 344885 Comment on this guestion

Round the following number to the hundreds place

826

Submit Answer] Show Hint 1 of 3 |

e Number randomly generated between 111 and 999
e Student always asked to round to the hundreds place
e Answer type is fill in



Skall Grade

4NBT.A.3,Roundto | 4 NBT.A .3

any place

Use place value understanding to round multi-digit whole numbers to any place.

THE MASTERY SET
Mastery Problem Set Number of Templates
87321 10
Number to Master Number of Attempts
3 10




Templates:
208545

Assignment: Assistment #208545

Assistment [D: 208545 Comment on this question

Round the following number to the tens place

924

Submit Answer: Show Hint 1 of 3

e Number randomly generated between 111 and 999
e Student always asked to round to the tens place
e Answer type is fill in

208546

Assignment: Assistment #208546

Assistment ID: 208546 Comment on this question

Round the following number to the hundreds place

222

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 111 and 999
e Student always asked to round to the hundreds place
e Answer type is fill in



208547

Assignment: Assistment #208547

Assistment ID: 208547 Comment on this guestion

Round the following number to the ten-thousands place

16247

Submit Answer] Show Hint 1 of 3 |

e Number randomly generated between 11111 and 99999
e Student always asked to round to the ten-thousands place
e Answer type is fill in

208549

Assignment: Assistment #208549

Assistment ID: 208549 Comment on this guestion

Round the following number to the ten-millions place

645786564

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 111111111 and 999999999
e Student always asked to round to the ten-millions place
e Answer type is fill in



344885

Assignment: Assistment #344885

Assistment ID: 344885 Comment on this guestion

Round the following number to the hundreds place

826

Submit Answer] Show Hint 1 of 3 |

e Number randomly generated between 111 and 999
e Student always asked to round to the hundreds place
e Answer type is fill in

344888

Assignment: Assistment #344888

Assistment ID: 344888 Comment on this question

Round the following number to the thousands place

2893

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 1111 and 9999
e Student always asked to round to the thousands place
e Answer type is fill in



345171

Assignment: Assistment #345171

Assistment ID: 345171 Comment on this guestion

Round the following number to the hundreds place

644425847

Submit Answer] Show Hint 1 of 3 |

e Number randomly generated between 111111111 and 999999999
e Student always asked to round to the hundreds place
e Answer type is fill in

345153

Assignment: Assistment #345153

Assistment ID: 345153 Comment on this question

Round the following number to the hundred-thousands place

883623668

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 111111111 and 999999999
e Student always asked to round to the hundred-thousands place
e Answer type is fill in



344891

Assignment: Assistment #344891

Assistment [D: 344891 Comment on this guestion

Round the following number to the hundreds place

76352

Type your answer below:

Submit Answer] Show Hint 1 of 3 |

e Number randomly generated between 11111 and 99999
e Student always asked to round to the hundreds place
e Answer type is fill in

344896

Assignment: Assistment #344896

Assistment 1D; 344896 Comment on this question

Round the following number to the tens place

35532

Submit Answer | Show Hint 1 of 3 |

e Number randomly generated between 11111 and 99999
e Student always asked to round to the tens place
e Answer type is fill in



Skill Grade

4NF.A.2, Comparing| 4 NF.A.2
Fractions

Compare two fractions with different numerators and different denominators, e.g., by
creating common denominators or numerators, or by comparing to a benchmark fraction
such as 1/2.

THE MASTERY SET

Mastery Problem Set Number of Templates
89964 4

Number to Master Number of Attempts
3 10




Templates:
213281

Assignment: Assistment #213281
Comment on this question

Assistment ID: 213281
Which of the following fractions is the greatest?

Submit Answer | Show Hint 1 of 2 |

e Student is always asked to choose the greater fraction

e Answer type is multiple choice

213276

Assignment: Assistment #213276
Comment on this question

Assistment [D: 213276
Which of the following fractions is the smallest?

Submit Answer | Show Hint 1 of 2 |




e Student is always asked to choose the greater fraction
e Answer type is multiple choice

213253

Assignment: Assistment #213253

Assistment ID: 213253 Comment on this question

Which of the following fractions is the greatest?

Submit Answer | Show Hint 1 of 2 |

e Student is always asked to choose the greater fraction
e Answer type is multiple choice



213254

Assignment: Assistment #213254

Assistment ID: 213254 Comment on this guestion

Which of the following fractions is the smallest?

1 4
5°5

C ol i p——
aetect one.

/5
D45

Submit Answer] Show Hint 1 of 2 |

e Student is always asked to choose the greater fraction
e Answer type 1s multiple choice



Skall Grade

5.NBT.A.3a, Read & write 5 NBT.A 3a

numbers to thousandths

Read and write decimals to thousandths using base-ten numerals, number names, and
expanded form, e.g., 347.392=3x100+4 x 10+ 7 x 1 + 3 x (1/10) + 9 x (1/100) + 2 x
(1/1000).

THE MASTERY SET

Mastery Problem Set Number of Templates

73681 (words to numeral) 6

74674 (numeral to words)

Number to Master Number of Attempts

3 in a row




Templates:
340672

Assignment: Assistment #340672
Comment on this question

Assistment ID: 340672
Write nine and four tenths as a numeral.

Submit Answer ‘ Show Hint 1 of 3

e (Question always asks to write and tenths as a numeral

e Both can be any digit 1 through 9

340736

Assignment: Assistment #340736
Comment on this guestion

Assistment [D: 340736
Write five and ninety- one hundredths as a numeral.

Submit Answer Show Hint 1 of 3

and hundredths as a

e The question always asks to write

numeral.



e (Can be any digit 1 to 9.

340903

Assignment: Assistment #340903

Assistment ID: 340903

Comment on this question

Write eight and seven hundred thirty- two thousandths as a

numeral.

Submit Answer | Show Hint 1 of 3

e The question always asks towrite  and  hundred -

thousandths as a numeral.
e Can be any digit 1 to 9.

345406

Assignment: Assistment #345406

Assistment ID: 345406
Write 2.6 with words.

Select one:

six and nine tenths
Cisix and two tenths
'two and nine tenths
'two and six tenths

Submit Answer Show Hint 1 of 3

Comment on this question




The question always asks to write . with words.
Multiple choice to avoid issues with typing in the words.
Can be any digit 1 to 9.

Four sets of answers.

345444

Assignment: Assistment #345444

Assistment 1D: 345444

Comment on this question

Write 7.25 with words.

_'seven and sixty- five hundredths
_five and twenty- seven hundredths
“seven and twenty- five hundredths
_'five and sixty- seven hundredths

Submit Answer Show Hint 1 of 3

The question always asks to write . with words.

Multiple choice to avoid issues with typing in the words.

The tenths can be any digit 1 to 9. The hundredths can be any digit 2 to 9
(difficult to use variables for _ teen).

Two choices for tenths, two choices for hundredths (one right, one wrong).

345456



Assignment: Assistment #345456

Comment on this question

Assistment ID: 345456

Write 8.732 with words.

_'seven and eight hundred thirty- two thousandths
_'eight and two hundred thirty- seven thousandths
_'two and seven hundred thirty- eight thousandths
_'eight and seven hundred thirty - two thousandths

Submit Answer Show Hint 1 of 3

e The question always asks to write .  with words.

e Multiple choice to avoid issues with typing in the words.

e The tenths and thousandths can be any digit 1 to 9. Hundredths can be
anything 2 to 9 (difficult to use variables for ___ teen).

e In the set of four answers, there will be two with the correct value for each
palce. The hundredths place stays the same.



Skill Grade

S.NF.A.L, Equivalent |  § NF.A.1
Fractions

Compare two fractions with different numerators and different denominators, e.g., by
creating common denominators or numerators

THE MASTERY SET

Mastery Problem Set Number of Templates

89915 2

Number to Master Number of Attempts

3 10

Templates:



196429

Assignment: Assistment #196429

Assistment ID: 196429 Comment on this guestion

Find the numerator of a fraction equivalent to the fraction

below with the of
27

SuhmitAnswer] Show Hint 1 of 3 |

e Student always asked to write a fraction equivalent to the given fraction
e Answer type is fill in

208546

Assignment: Assistment #196427

Assistment ID: 196427 Comment on this guestion

Find the of a fraction equivalent to the fraction
below with the numerator of 2.
10

SubmitAnswer] Show Hint 1 of 3 |




e Student always asked to write a fraction equivalent to the given fraction
e Answer type is fill in



Skill Grade

6.NS.B.4, Greatest common 6 NS B 4

factor, least common multiple,
distributive

Find the greatest common factor of two whole numbers less than or equal to 100
and the least common multiple of two whole numbers less than or equal to 12

THE MASTERY SET

Mastery Problem Set Number of Templates

7 8

Number to Master Number of Attempts

?7?




Templates:

333465

Assignment: Assistment #333465

Assistment ID: 333465 Comment on this guestion

What is the least common multiple of 6 and 47

fype your answer pelow (mathematical expression):

Submit Answer] Show Hint 1 of 3 |

e Question always asks for the least common multiple of  and

e Randomly generated from 9 possible questions

341132

Assignment: Assistment #341132

Assistment ID: 341132 Comment on this guestion

What is the least common multiple of 3 and 67

Submit Answer | Show Hint 1 of 3 |

e Question always asks for the least common multiple of  and

e Randomly generated from 9 possible questions



341165

Assignment: Assistment #341165

Assistment ID: 341165 Comment on this guestion

What is the least common multiple of 5 and 37

"
T'ype your answer pelow (matnematical expression):

Submit Answer] Show Hint 1 of 3 |

e Question always asks for the least common multiple of  and
e Randomly generated from 9 possible questions

205211

Assignment: Assistment #205211

Assistment ID: 205211 Comment on this guestion

What is the greatest common factor between the two numbers
28, 567

Submit Answer | Show Hint 1 of 3 |

e The question always asks the greatest common factor between two randomly
generated numbers



201598

Assignment: Assistment #201598

Assistment ID: 201598 Comment an this question

What is the greatest common factor between the two numbers
96, 477

Submit Answer] Show Hint 1 of 3 |

e The question always asks the greatest common factor between two randomly
generated numbers

205070

Assignment: Assistment #205070

Assistment ID: 205070 Comment on this guestion

What is the greatest common factor between the two numbers
45, 727

471

Submit Answer | Show Hint 1 of 3 |

e The question always asks the greatest common factor between two randomly
generated numbers



204912

Assignment: Assistment #204912

Assistment [D: 204912 Comment on this guestion

What is the greatest common factor between the two numbers
90, 307

Submit Answer] Show Hint 1 of 3 |

e The question always asks the greatest common factor between two randomly

generated numbers



334618

Assignment: Assistment #334618

Assistment ID: 334618 Comment on this question

Write 10415 in factored form.

This means to write it this way: .(.+.} with
. as the greatest common factor, and

M and . as the remaining factors.

Do not put spaces in your answers.

Toma v i Arvcwaear Rl
Type your answer Delow:

Submit Answer | Show Hint 1 of 3 |

e The question always asks to write _ +  in a factored form
e The answerisinthe form ( + )



Appendix C

Searching for Games



Searcher

Emily
Cristina

Emily

*

Searches

shodor.org
phet.colorado.edu

powermylearning.com
WGBH

http://www.pbs.
org/parents/fun-and-
games/pbs-kids-activity-

search/activity-search-results/?

program=&type=&skill=math
connectedmath.msu.edu

hoodamath.com

http://mrnussbaum.
com/standards2/
http://www.amblesideprimary.
com/ambleweb/maths.htm
Braining camp

Fun Brain
IXL.com

math-play.com

math goodies

online math learning
http://www.coolmath-games.
com/1-number-games-01.html
http://pbskids.
org/cyberchase/math-games/
http://www.mathplayground.
com/games.html
http://www.sheppardsoftware.
com/math.htm

http://pbskids.org/games/math.

html

http://www.playkidsgames.
com/mathGames.htm
http://www.aplusmath.
com/games/index.html

http://www.softschools.
com/math/games/
http://www.schooltimegames.
com/Mathematics.html
http://www.free-training-
tutorial.com

found games for :

mostly activities (graphs and
such) not games

no integers

must sign in.
can't find the games

add subtract multiplication
division

add, subtract, multiply, divide,
prime factorization, fractions

a bunch of links

fractions, add subtract negative

numbers, percents, order of

operations, decimals, **there is a

word to number game here

lots of games, by grade
fractions, adding subtracting,
multiplying dividing, decimals
not many games

no games

addition, subtraction, negative
numbers, decimals

fractions, perimeter area,
decimals, percents, and more

fraction, decimals, multiplication,

area perimeter, percents,

everything you can possibly think

of, but no way to find what you
want

addition, subtraction,
multiplication, division
addition, subtraction,

multiplication, division, decimals,

percents, number sense

Notes

mostly science
Good source for outside
games

connects to other sites
Is this a game site?

grades 2 and 3 are
organized by the common
core

most of the links are useless
have to pay

need to be a memeber for
extended use

not great games

fun games

more fun games

fun games

lot's of games, kinda boring?
actual lists of games,

younger kids

can create our own games
based off their templates

only those

2.NBT.A.
3

none
none

none
none

none
none

none

none
none / ?

yes
yes

yes

none
none
none
none
none

none

none

none

none

none

none

6.RP.A.

5.NBT.A.3a 3¢

none
none

none
none

none
none

none

none

none
none / ?

none

none
none
none
none
none
none

none

none

none

none

none

none

none
none

none

none
none

none

none

6.NS.B.4 6.NS.C.5 6.EE.A.2b

none
none

none

none

yes

none

none
none

none

yes
none
none
none

none

none

none

none

none

none

none
none

none

none

none

none

none
none

none

none

none

none

none

none

none

none

none

none

none

none

none
none

none

none

none

none

none

3.NBT.
1

none
none

none
none

none

none

4.NBT.
3

none
none

none
none

none

none

5.NBT.

none
none

none
none

none

none

none
none

none

none

4.NBT.

yes
none

none
none

none

none

4.NBT.

yes
none

none
none

none

none

3.NF.A 4.NF.C 4.NF.A 4NF.B

none
none

none
none

none
none

none

yes

yes

yes

none

none

none

none

none

yes

none

none

none

none

none

none

none

none

none

none

none

yess

none

none

none

none



Source Site

braining camp

funbrain
ixl
ixl
ix|
ix|

ix|

math-play

math-play

Mr. Nussbaum

sheppard software

sheppardsoftware

sheppardsoftware

top marks
http://www.free-
training-tutorial.
com
http://www.free-
training-tutorial.
com

mrnussbaum.com

mrnussbaum.com
math-play
math-play

fun brain
sheppardsoftware
sheppardsoftware
sheppardsoftware
sheppardsoftware
softschools
softschools
mrnussbaum.com

mrnussbaum.com

amblesideprimary

http://funschool.
kaboose.com

http://funschool.
kaboose.com

http://funschool.
kaboose.com

URL

http://www.brainingcamp.com/resources/math/rounding/interactive.php

http://www.funbrain.com/numwords/index.html|
http://www.ixl.com/math/grade-3/write-numbers-in-words
http://www.ixl.com/math/grade-3/convert-to-from-a-number
http://www.ixl.com/math/grade-3/place-value-word-problems
http://www.ixl.com/math/grade-2/write-numbers-up-to-1000

http://www.ixl.com/math/grade-2/write-numbers-up-to-100

http://www.math-play.com/football-math-place-value-game/football-math-place-

value.html

http://www.math-play.com/math-racing-place-value-game/math-racing-place-

value-game.html

http://mrnussbaum.com/placevaluepirates2/

http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm

http://www.sheppardsoftware.
com/mathgames/placevalue/PlaceValuesShapesShoot.htm

http://www.sheppardsoftware.
com/mathgames/placevalue/mathman_place_digit.htm

http://www.topmarks.co.uk/Flash.aspx?f=PVChartv8

http://www.free-training-tutorial.com/rounding/rounding-spaceships.html

http://www.free-training-tutorial.com/rounding/sharks.html|

http:/mrnussbaum.com/halfcourt/

http://mrnussbaum.com/roundingmaster/

http://www.math-play.com/simplifying-fractions-game/simplifying-fractions-

game.html

http://www.math-play.com/baseball-math-simplifying-fractions/simplifying-

fractions-game.html

http://www.funbrain.com/fract/index.html

http://www.sheppardsoftware.com/mathgames/fractions/memory_fractions1.

htm

http://www.sheppardsoftware.com/mathgames/fractions/memory_equivalent3.

htm

http://www.sheppardsoftware.
com/mathgames/fractions/equivalent_fractions_shoot.htm
http://www.sheppardsoftware.
com/mathgames/fractions/mathman_equivalent_fractions.htm
http://www.softschools.com/math/fractions/games/
http://www.softschools.com/math/fractions/equivalent_fractions/games/

http://mrnussbaum.com/pizza_game/

http://mrnussbaum.com/fractiondolphins/

http://www.amblesideprimary.com/ambleweb/mentalmaths/subtractiontest.html

http://funschool.kaboose.com/formula-fusion/games/game_addition_attack.html

http:/funschool.kaboose.com/formula-fusion/games/game_lunar_lander.html

http://funschool.kaboose.com/formula-fusion/games/game_math_popper.html

notes

Input a number and see what it will be
rounded to

type in correct answer for a check, from
both words and numbers

quiz, words to numbers, no reverse
exactly what we're doing

quiz, a bit complicated, not quite the
subject

quiz

quiz

pass to your receiver, then answer a
math question to get points. "In what

place is the 4 in 7,654?" Multiple choice
answer.

race, answer math questions to get
powerups

Attack pirates based on the place value
hint

answer the questionto earn money,

after so many questions, move on

choose all that apply

pacman
activites asking students to make
numbers from words, and words from
numbers

multiple choice quiz

multiple choice quiz

multiplayer rounding game

rounding quiz game

sorta confusing

Solve problems of chosen difficulty for a

high score

multiple choice game

multiple choice game

multiple choice game

common core state standard

2.NBT.A.3

2.NBT.A.3

2.NBT.A3

2.NBT.A3

2.NBT.A3

2.NBT.A.3

2.NBT.A.3

2.NBT.A.3

2.NBT.A.3

2.NBT.A.3

2.NBT.A.3

2.NBT.A3

2.NBT.A.3

2.NBT.A.3

3.NBT.1, 4.NBT.3

3.NBT.1, 4NBT.3

3.NBT.1, 4.NBT.3

3.NBT.1, 4.NBT.3
3.NF.3
3.NF.3
3.NF.A
3.NF.A
3.NF.A
3.NF.A
3.NF.A
3.NF.A
3.NF.A
3.NF.A3

3.NF.A3

4.NBT.4

4.NBT 4

4.NBT .4

4.NBT .4

Skill

Decimal Rounding

words <->
numbers
words <->
numbers
words <->
numbers
words <->
numbers
words <->
numbers
words <->
numbers

identify place value

words to numbers

identify place value

place value,

words <->
numbers

words <->
numbers

words <->
numbers

rounding to tens
place

rounding to
hundreds place

rounding

rounding
simplifying
fractions
simplifying
fractions
simplifying
fractions

equivalent
fractions
equivalent
fractions

Subtraction

addition

addition

addition

Flash?
Yes or No

???

Yes

?7?

Yes

yes

yes

video?

Yes or no Category

no

no
no
no
no
no

no

no

no

no

no

no

no

no

no

no

no

no

??

??

no

no

no

no

comments websites
immediate
feedback,
simulation aspx
choose difficulty,
immediate
feedback, real
world example
quiz, immediate
feedback,

quiz, immediate
feedback,

quiz, immediate
feedback,

quiz, immediate
feedback,

quiz, immediate
feedback,

point system,
iimmediate
feedback, non pretty

math game unceremonious
feature, time limit  game over

not sure if there is
an ending aside
from losing. do not
use. doesn'tend

not sure i like the
smart score

game with
intermittent math
point system,
immediate
feedback, Q&A,
Time Limit, scaling
difficulty

Q&A, no
accountablility,
scaling difficulty
Q&A, point
system, immediate
feedback,

point system,
immediate
feedback, scaling
difficulty
immediate
feedback, Q&A,
non game features

http://www.mathnook.com/

quiz, immediate
feedback

quiz, immediate
feedback, timed
choose difficulty,
immediate
feedback,
multiplayer, timed
immediate
feedback, scaling
difficulty

Use skills

use skills

varying difficulty,
immediate
feedback, point
system
immediate
feedback, scaling
difficulty
immediate
feedback, scaling
difficulty
immediate
feedback, scaling
difficulty

http://illuminations.nctm.org/ActivitySearch.

http://www.mathgametime.com/

comments

mostly basic math
games (+-*/)

rounding,



Source Site
http://www.free-
training-tutorial.
com
http://www.free-
training-tutorial.
com

http://www free-
training-tutorial.
com

http://www.
fuelthebrain.com
http://www.

sheppardsoftware.
com

interactivestuff

mrnussbaum.com

shodor

shodor

kidsnumbers
math playground
mathplayground
sheppardsoftware
sheppardsoftware

sheppardsoftware

math-play
BBC
math-play
bbc

free training
tutorial
funbrain

math-play

math-play

sheppard software
basic-mathematics
fundthebrain

Hooda Math

math-play

math-play

online math
learning

sheppard software

toon university
bbc

kids math games
online

URL

http://www.free-training-tutorial.com/addition/addition-sharks.html

http://www.free-training-tutorial.com/addition/addition-dragons.html

http://www.free-training-tutorial.com/addition/addition-empire-state.html|

http://www.fuelthebrain.com/Game/play.php?ID=69

http://www.sheppardsoftware.com/mathgames/fruitshoot/fruitshoot_subtraction.

htm

http://www.interactivestuff.org/sums4fun/buildbug.html

http://mrnussbaum.com/draggablemain/index3/

http://Awww.shodor.org/interactivate/activities/ArithmeticQuiz/

http://www.shodor.org/interactivate/activities/ArithmeticFour/

http://www.kidsnumbers.com/long-division.php
http://www.mathplayground.
com/HauntedFractions/escape_from_fraction_manor_cm.html

http://www.mathplayground.com/ASB_TugTeamFractions.html

http://www.sheppardsoftware.com/mathgames/fractions/Balloons_fractions2.

htm
http://www.sheppardsoftware.com/mathgames/fractions/memory_fractions3.
htm

http://www.sheppardsoftware.com/mathgames/fractions/FractionsToDecimals.

htm

http://www.math-play.com/football-math-decimals-place-value/football-math-
decimals-place-value.html

http://www.bbc.co.uk/education/mathsfile/shockwave/games/roundoff.html|

http://www.math-play.com/baseball-math-rounding-decimals/rounding-decimals.

html

http://Awww.bbc.co.uk/education/mathsfile/shockwave/games/roundoff.html

http://www.free-training-tutorial.com/decimal/place-value-decimal-ducks.html

http://www.funbrain.com/tens/index.html?Grade=6

http://www.math-play.com/rounding-decimals-game-1/rounding-decimals-game.

html

http://www.math-play.com/football-math-decimals-place-value/football-math-

decimals-place-value.html

http://www.sheppardsoftware.
com/mathgames/decimals/scooterQuestDecRound.htm

http://www.basic-mathematics.com/least-common-multiple-game.html
http://www.fun4thebrain.com/beyondfacts/gcfsketch.html
http://hoodamath.com/games/factorfeeder.php
http://www.math-play.com/Factors-and-Multiples-Jeopardy/Factors-and-
Multiples-Jeopardy.html

http://www.math-play.com/Factors-Millionaire/Factors-Millionaire.html

http://www.onlinemathlearning.com/factor-games.html
http://www.sheppardsoftware.
com/mathgames/fractions/GreatestCommonFactor.htm

http://www.toonuniversity.com/flash.asp?err=499&engine=14

http://www.bbc.co.uk/education/mathsfile/shockwave/games/saloonsnap.html

http://www.kidsmathgamesonline.com/numbers/percentages.html

notes

multiple choice quiz

multiple choice quiz

multiple choice quiz

multiple choice game

multiple choice game

solve addition, subtraction,
multiplication problems to "build a bug"

quiz game with interactive paper tool

timed in fill in the blank quiz

multiplayer connect four game

Solve long division problems with help
and feedback

comparing fractions

same as football above, but with
decimals

Round Decimals to See Pythagoras do
Stuff

Rounding Decimals with Baseball in
between

multiple choice, round to certain
number of digits

click on right place value

place value quiz, thousands to ten
thousandths

question, then try to score goal,
question more important

football game, with decimals

scooter quest (choose right door)
rounding decimals

You have 2 minutes to answer
questions

answer the questions and then advance
through the level

find the factors of a given number
jeopardy based on greatest common
factor and least common multiple. Can
be played with one person or a team of
people

do you want to be a millionaire with
factor questions

Click on the squares to multiply the
numbers so that they equal the value
under the word “number” Although it is
called multiplication Station, you are
essentially looking for the factors of the
number. Increase your factoring and
multiplication skills.

shoot the fruit with the greatest
common factor

Monkey basting a set of turkeys, each
with an answer to a factor question

are they equal?, short, not very fun
add different patches of land to balance
percents

common core state standard  Skill

4.NBT .4

4.NBT .4

4.NBT .4

4.NBT .4

4.NBT .4

4.NBT .4, 4.NBT.5

4.NBT.4, 4.NBT.5, 4.NBT.6

4.NBT.4, 4.NBT.5, 4.NBT.6

4.NBT.4, 4.NBT.5, 4.NBT.6

4.NBT.6
4.NF.A
4.NF.A
4.NF.A
4.NF.B

4.NF.C

5.NBT.3
5.NBT.4
5.NBT.4
5.NBT.A.3a
5.NBT.A.3a
5.NBT.A.3a
5.NBT.A.3a

5.NBT.A.3a

5.NBT.A.3a
6.NS.4
6.NS.4

6.NS.4

6.NS.4

6.NS.4

6.NS.4
6.NS.4

6.NS.4
6.RP.A.3c

6.RP.A.3c

addition

addition

addition

subtraction

subtraction
addition,
subtraction,
multiplication
addition,
subtraction,
multiplication,
division
addition,
subtraction,
multiplication,
division
addition,
subtraction,
multiplication,
division

Long Division
comparing
different fractions
comparing
fractions

identify place value
Decimal Rounding
decimal rounding
rounding decimals
rounding decimals
decimals, place
value

rounding decimals
rounding decimals
rounding decimals
least common
multiple

greatest common

factor

factoring

gem, lem

factoring

multiplication and
factoring
greatest common
factor

factoring
percents

percents, decimals

Flash?
Yes or No

video?

Yes or no Category

7? no
7? no
??? no
??? no
??? no
27? no
?7? no
java no
java no
??? no
Yes no
No, but

Shockwaveno
maybe no
7? no
7? no
??? no
??? no
??? no
no no
?? ??

shockwave no

quiz, immediate
feedback, choose
difficulty

quiz, immediate
feedback, choose
difficulty

quiz, immediate
feedback, choose
difficulty
immediate
feedback, choose
difficulty, point
system, time limit
immediate
feedback, choose
difficulty, point
system, time limit

time limit

choose difficulty,
immediate
feedback
choose difficulty,
immediate
feedback, time
limit

choose difficulty,
immediate
feedback, time
limit, multiplayer
music, immediate
feedback, skill
practice

game then
questions

answer questions
to confirm
gameplay points
immediate
feedback

multiple choice,
quiz

multiple choice,
quiz

quiz

multiple choice,
doesn't matter if
get right or wrong

game with
intermittent math
use skills to get
points

use skills to get
points
use skills to get
points

use skills to get
points
use skills to get
points
use skills to get
points

comments websites

pretty
unceremonious
game over
http://www.arcademicskillbuilders.com/

doesn't use tenths,
hundredths, etc

http://www.numbernut.com/

comments

competition games

http://www.mathwarehouse.com/games/maths- some fraction

games-online.php

games



Source Site
math goodies
math goodies
math play

math playground
math playground

math playground

mathopolis
PBS kids
quia

soft schools
xpmath
xpmath

bgfl

fun brain

math playground
math-play

sheppardsoftware
Connected Math
Coolmath4kids
free-training-
tutorial

Math is fun

mathgoodies
shodor

softschools

toon university

URL

http://www.mathgoodies.com/lessons/vol4/challenge_vol4.html
http://www.mathgoodies.com/games/conversions/
http://www.math-play.com/Decimals-and-Percents/Decimals-and-Percents.html
http://www.mathplayground.com/balloon_invaders_percent.html
http://www.mathplayground.com/matching_fraction_percent.html|

http://www.mathplayground.com/Decention/Decention.html
http://www.mathopolis.com/questions/q.php?id=877&site=1&ref=/percentage.
html&qs=877_878_879_1301_1302_880_1303_1304
http://pbskids.org/cyberchase/math-games/mission-magnetite/
http://www.quia.com/cb/34887 .html
http://www.softschools.com/math/percent/games/
http://www.xpmath.com/forums/arcade.php?do=play&gameid=91
http://www.xpmath.com/forums/arcade.php?do=play&gameid=31
http://www.funbrain.com/cgi-bin/pw.cgi

http:/www.bgfl.
org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/percentages/index.htm
http://www.funbrain.com/penguin/
http://www.mathplayground.com/percent_shopping.html|
http://www.math-play.com/Sales-Tax/Sales-Tax.html|
http://www.sheppardsoftware.
com/mathgames/integers/FS_NumberLine_integer.htm
http://connectedmath.msu.edu/CD/Grade6/FactorGame/index.html

http://www.free-training-tutorial.com/place-value/clickthedigit.html
http://www.mathgoodies.com/factors/prime_factors.html
http://www.shodor.org/interactivate/activities/Factorize/

http://www.softschools.com/mathg.jsp

http://www.toonuniversity.com/flash.asp?err=499&engine=14

http://mrnussbaum.com/hotel/

notes

percent

quiz

has errors, quiz game, points
choose the correct answer
matching

gives you three tries, then shows
correct answer

quiz

percent, fraction, and picture
jeopardy

colorin _%

identify percentage by fraction
percent = what decimal?
word problem using percents

teaching tool, uses pounds not dollars
figure out tip

use prices

find sales tax, give correct change

tic tac toe with factors

collect ducks by choosing the right
place

factor tree ending with prime numbers
shows a number, asks to find a factor
pair, then draw

never loaded

Monkey basting a set of turkeys that are
labled with Composite, Prime, neither,
and a number is given.

common core state standard  Skill

6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c

6.RP.A.3c

6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c
6.RP.A.3c

7.RP.A3
7RP.A3
7.RP.A3
7RP.A3

someone???

percents
percents
percents
percents
percents

percents

percents
percents
percents
percents
percents
percents
percents
percents
percents
percents
percents

integers

place value

prime factoring

factor pairs

Prime and
composite
words<->numbers,
decimals

Flash?
Yes or No
77

???

yes

video?

Yes or no Category comments websites
no

no Q&A

no

no not good

no

no

no
no
no
no
no
no
no real world (tips)
no
no

no real world
no

do not use

no simple, quick bbc

immediate
feedback

comments



Kevin

Games for

CCsSs

2.NBT.A.3

2.NBT.A.3

?7?

Skill

Title

Cookie Dough
Spell the Number

Scooter Quest

Place Value
Charts

Place Value

Pirates

football

Place Value

palce value pac
man

Problem Set

Reading writing whole

numbers
73534 w->n
73570 n->w
73655 w->n
73656 n->w

Game Link Type

http://www.funbrain. words <->

com/numwords/index.html  numbers

http://www.
sheppardsoftware.
com/mathgames/placevalue/s place value

http://www.topmarks.co. words <->
uk/Flash.aspx?f=PVChartv8 numbers

http://mrnussbaum.

com/placevaluepirates2/ place value
http://www.math-play.
com/football-math-place-
value-gamef/football-math-
place-value.html place value
http://www.

sheppardsoftware.

com/mathgames/placevalue/f place value

http://www.
sheppardsoftware.
com/mathgames/placevalue/r place value

Note
http://www kutasoftware.

com/FreeWorksheets/PreAlg

place and cookie
place and cookie
football&soccer
football&soccer

Time to get started

instructions when game
starts

instruction screen

however long it takes to

figure out what everything

means

enter name, instruction
screen

short loading screen,
instruction screen

negligible loading screen,

instruction screen

short loading screen, 2
instruction screens

Template Number

334207 x

334218 x
334229 x
334232 x
334271 x

334272 x

choose difficulty,
immediate
feedback, real
world example

Q&A, no
accountablility,
scaling difficulty

immediate
feedback, Q&A,
non game features

point system,
immediate
feedback, Q&A,
Time Limit, scaling
difficulty

point system,
immediate
feedback, non
math game
feature, time limit
Q&A, point
system, immediate
feedback,

point system,
immediate
feedback, scaling
difficulty

Approved Notes

change to
have colors
and the final
hint shows
question

For the second hint use the picture. And use color for each
spot so you can use color with the numbers.

Add the picture in the second hint.
| see that
you are
trying to test
the students
on the dash.
| say we do
other
numbers
there
instead

type in
correct
answer for a
check, from
both words
and
numbers
answer the
questionto
earn
money,
after so
many
questions,
move on,
does not tell
why wrong
activites
asking
students to
make
numbers
from words,
and words
from
numbers
keep
answering
questions
right, points,
no big
ending

skill game,
then math,
not a great
game

probably will
get rid of

figure out
which ghost
to eat



CCSSs Skill Problem Set Note Template Number Approved Notes
Input a
number and
see what it
will be
immediate rounded to.
Rounding http://www.brainingcamp. feedback, tool to learn
Interactive com/resources/math/rounding rounding none simulation rounding
Good your
last hint is
wrong but  For the image. Lets do an image that shows the words.
the rest of it Look at this one 114505 in the hints. | like this image
340672 x is good. because it uses the words. not 1/10 and 1/100
340736 x
340903 x
345406
345444
this one still
does not
345456 work.
5.NBT.A.
Games for 3a Title Game Link Type Time to get started
possibly too
http://www.math-play. much
com/football-math-decimals- randomness
place-value/football-math- short loading screen, for first part,
football math decimals-place-value.html  decimals instruction screen frustrating
choose
http://www.free-training- correct
tutorial.com/decimal/place-  rounding decimal
decimal ducks value-decimal-ducks.html decimals none place
choose
http://www. correct way
sheppardsoftware. rounding to round
scooter quest com/mathgames/decimals/sci decimals instruction screen number
soccer
game,
question,
then try to
score.
quesitons
http://www.math-play. more
com/rounding-decimals- important
game-1/rounding-decimals- rounding short loading screen, for points
soccer math game.html decimals instruction screen then soccer.
Least common multiple (9
gs) 333465 x
Least Common Multiple 2
(99s) 341132 x
Least Common Multiple 3
(99s) 341165 x 361168-361177




Games for

Emily

CCss

6.NS.4

5.NF.A1

Skill

Title

who wants to be a
millionare

fruit shoot

Problem Set Note

GCF
GCF
GCF

GCF

distributive
distributive

prime factorization
Game Link Type
http://www.math-play.
com/Factors-
Millionaire/Factors-
Millionaire.html gcm lem
http://www.
sheppardsoftware.
com/mathgames/fractions/Grcgcm lcm

look for games to see if we
should use

Template Number Approved Notes

205211 x

201598 x

205070 x

204912 x

334618 x

Now we
need to
think about
how to fulfill
the second
half of the
standard.
You can
use these
You can
use these
You can
use these
You can
use these

this won't
work, just
wanted to
show you
what my
original idea
was

Why are we
doing prime
factorization
| forget.

Also we
have
already
done this.
Look at the
WPI skills.

These are
not even
templates.
Why are
you
providing
instances?

These are the skill equivalent fractions. They live in 4 NF.1
and 4.NF.2

377894,
377895,377896,377897,377898,377899,377900,377901,377



CCSSs Skill Problem Set Note Template Number Approved Notes

http://www.
assistments.
org/teacher/public
Games for Title Game Link Type
http://www.math-play.
com/baseball-math-
simplifying-
fractions/simplifying- equivalent
Baseball Math fractions-game.html fractions
http://mrnussbaum. equivalent
Fraction Dolphins com/fractiondolphins/ fractions
Emily 4.NF.A
4.NF.A.2 213281 x
213276 x
213253 x
213254 x
243752 x
243878 x
243879 x
243880 x
244116 x
244146 x
244147 x
244148 x
213281 378004-378013
213276
213253
213254
Games for Title Game Link Type
http://www.
sheppardsoftware. comparing
Balloon Pop com/mathgames/fractions/Ba fractions
http://www.mathplayground. comparing
Tug Team com/ASB_TugTeamFractions fractions
Games for 6.EE.2b  Title Game Link Type
Mike 3.NBT.1




Games for

Mike

CCss

3.NBT.1

4.NBT.3

Skill

Study Problem
Set

Title

Rounding
Spaceships

Rounding Sharks

Problem Set

71005

Game Link
http://www.free-training-
tutorial.
com/rounding/rounding-
spaceships.html

http://www.free-training-
tutorial.
com/rounding/sharks.html

Type

quiz,
immediate
feedback
quiz,
immediate
feedback,
timed

Note

The number to round will
always be between 111 and
999. The student will
always be asked to round
to the tens place. The
student will always be
asked to round to the tens
place. Each digit is chosen
randomly, from 1-9. Answer
type is Fill In

The number to round will
always be between 1111
and 9999. The student will
always be asked to round
to the hundreds place.
Each digit is chosen
randomly, from 1-9. Answer
type is Fill In

The number to round will
always be between 111 and
999. The student will
always be asked to round
to the hundreds place. The
student will always be
asked to round to the
hundreds place. Each digit
is chosen randomly, from 1-
9. Answer type is Fill In

The number to round will
always be between 111 and
999. The student will
always be asked to round
to the tens place. The
student will always be
asked to round to the tens
place. Each digit is chosen
randomly, from 1-9. Answer
type is Fill In

The number to round will
always be between 1111
and 9999. The student will
always be asked to round
to the hundreds place.
Each digit is chosen
randomly, from 1-9. Answer
type is Fill In

The number to round will
always be between 11111
and 99999. The student will
always be asked to round
to the ten-thousands place.
Each digit is chosen
randomly, from 1-9. Answer
type is Fill In

Template Number Approved

208545 x

208546 x

344885 x

208545 x

208546 x

208547 x

Notes



Games for

Mike

Games for

Mike

CCss

4.NBT.3

5.NBT.4

5.NBT.4

4NBT.4

Skill

Problem Set
Title

Rounding
Spaceships

Rounding Master

Problem Set
Title

Baseball Math

Problem Set

74985
Game Link
http://www.free-training-
tutorial.
com/rounding/rounding-
spaceships.html

http://mrnussbaum.
com/roundingmaster/

81944
Game Link
http://www.math-play.
com/baseball-math-
rounding-decimals/rounding-
decimals.html

Type

Multiple
Choice
Who wants
tobea
millionaire

Type

Note

The number to round will
always be between
1111111 and 9999999. The
student will always be
asked to round to the ten-
millions place. Each digit is
chosen randomly, from 1-9.
Answer type is Fill In

Make a 111 and 999
rounded to the hundreds
place

Make a 1111 and 9999
rounded to the thousands
place

Make a 1111111 and
9999999 Rounded to the
hundreds place

Make a 1111111 and
9999999 Rounded to the
hundred thousands place
Make a 11111 and 99999
Rounded to the hundred
place

Make a 11111 and 99999
Rounded to the tens place

1.111 t0 9.999, round to
hundredths place

1.1 to 9.9 round to ones
place

1.11 to 9.99 round to tenths
place

111 to 999 round to tens
place

111 to 999 round to
hundreds place

1111 to 9999 round to
thousands place

Subtraction of double-digit
whole numbers. No carrying
involved. Both digits of first
number are randomized
from 5 to 9, both digits of
second number are always
4 or less.

Template Number

208549 x

344885 x

344888 x

345171 x

345153 x

344891 x

344896 x

114505 x

114456 x

111986 x

30071 x

30072 x

30073 x

351641 x

Approved Notes



Games for

Mike

Games for

Mike

Games for

CCss

4.NBT.4

4.NBT.5

4.NBT.5

4.NBT.6

4.NBT.6

Skill

Title
Ambleweb
Subtraction
Machine

Build a Bug

Title

Build a Bug

Title
Snork's Long
Division

Problem Set

Game Link Type
http://iwww.

amblesideprimary.
com/ambleweb/mentalmaths/
http://www.interactivestuff.
org/sums4fun/buildbug.html

Game Link Type
http://www.interactivestuff.
org/sums4fun/buildbug.html

Game Link Type
http://www.kidsnumbers.
com/long-division.php

Note

Subtraction of double-digit
whole numbers. Always
involves carrying/borrowing.
Second digit of first number
random from 0 to 4, second
digit of second number
random from 5 to 9
Subtraction of double-digit
from triple-digit whole
numbers. Never involves
carrying. Same as 56810,
except first number also
has a hundreds digit.
Subtraction of double digit
numbers from triple-digit
numbers. Always involves
carrying. Second and third
digits of first number
random from 1 to 4, both
digits of second number
random from 5 to 9.

Multiplication of a triple-digit
number by a single-digit
number. Each digit of first
number random from 1 to 9,
second number random
from 3to 9.

Multiplication of two double-
digit numbers, Both
numbers randomized from
10 to 99

Division with remainders.
Students asked for
remainder (may be 0)
Basic long division. Answer
between 16 and 19 (no
remainders)

Template Number Approved

359923 x

359924 x

359925 x

359926 x

359927 x

62832 x

65935 x

Notes



Appendix D

Presentation to Teachers



ASSISTments.

A Free Public Service of Worcester Polytechnic Institute

Change work to play.

New Common Core Content with a twist.

The common core state standards emphasize fluency.
Practice is important to achieve this goal but why not
practice using a game? In the following problem sets
students will complete a pre-test, play one of two games,
and finish with a post-test.

If you have any questions e-mail assistments@wpi.edu

Common Core Skills Covered



https://exchange.wpi.edu/owa/redir.aspx?C=5a3f912f3df44acfba4a19f955198116&URL=mailto%3aassistments%40wpi.edu
https://exchange.wpi.edu/owa/redir.aspx?C=5a3f912f3df44acfba4a19f955198116&URL=mailto%3aassistments%40wpi.edu

ASSISTments.

A Free Public Service of Worcester Polytechnic Institute

Click on a standard to see the games and the problem sets.

2.NBT.A.3 - 73534
2.NBT.A.3 - 73570
2.NBT.A.3 - 73655
2.NBT.A.3 - 73656

3.NBT.A.1 - 71005

5.NF.A1_ -76115

5.NBT.A.3a - 73726

5.NBT.A.3a - 74693

5.NBT.A.3a - 75725

5.NBT.A.3a - 75727

5.NBT.A.3a - 75726

4.NF.A.2 -389945
4 NF.A.2 -91673
4NF.A2 -91674
4. NBT.A.3 - 74985

5.NBT.A.3a - 75729

5.NBT.A.4 -81944

6.NS.B.4 -71555

Problem sets can also be found in
ASSISTments Certified Problem Sets
under Research Problem Sets.

[] Research Problem Sets

] 2012-13 Research Projects

[/ Online Games with Pre and Post Test

89945 - 4.NF.A.2- ordering fractions

For more information, click here

Your Next Steps




ASSISTments.

A Free Public Service of Worcester Polytechnic Institute

Your Next Steps

1. View the problem sets, sorted by CCSS. Find them
here.

2. Assign one, some, or all of the problem sets to your
students to do at home or in school.

3. Once the students have finished, the data will be
available in an item report, for your convenience.

Go to 2.NBT.A.3



v 2.NBT.A.3 - Read and write
A\SSUST numbers to 1000 using base-ten
m@ﬂt‘is numerals, number names, and

expanded form.

lic Service of Worcester

Click to see the problem set you will assign: #73534

Click the images to play the two games

ERRANIE DRUILSH

Pg‘;g;‘ﬁ% Cookie Kid ' Different Ways Of Showing A Number

Place Value

six hundred eighty-six Cookies
The First National Bank of Cookies

1234 cookie street START
cookie land, USA 00000

for: to win all the cookies

Type the digits of the number in the box and click the Sign It! button.

Follow up skill builder: 73021

Return to Index Go to 2.NBT.A.3



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM1MzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.sheppardsoftware.com/mathgames/placevalue/PlaceValuesShapesShoot.htm
http://www.corestandards.org/Math/Content/2/NBT/A/3
http://www.funbrain.com/cgi-bin/nw.cgi?A1=s&A2=100&A3=1&A12=1
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzMwMjEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

w 2.NBT.A.3 - Read and write
A\:3§1J§f numbers to 1000 using base-ten
ETJIBIJU numerals, number names, and

expanded form.

blic Service of Worcester P

Click to see the problem set you will assign: #73570

Click the images to play the two games

|
Place Value

ERRANIE DRUILESHE

Diff tW. Of Showing AN
ifferent Ways owing A Number 8’;.3::9;; Cookie Kid ‘ 180
Cookies
START The First National Bank of Cookies

123U cookie street

cookie land, USA 00000

for:_to win all the cookies

Spell out the number in the box and click the Sign It! button.

Follow up skill builder: 73028

Return to Index Go to 2.NBT.A.3



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM1NzAmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.sheppardsoftware.com/mathgames/placevalue/PlaceValuesShapesShoot.htm
http://www.corestandards.org/Math/Content/2/NBT/A/3
http://www.funbrain.com/cgi-bin/nw.cgi?A1=s&A2=1000&A3=1&A12=0
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzMwMjgmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

Y 2.NBT.A.3 - Read and write
ASSHST numbers to 1000 using base-ten
m}\@nt‘&s numerals, number names, and

expanded form.

A Free Public Service of Worcester Pol

Click to see the problem set you will assign: #73655

Click the images to play the two games

Football Math - Place Value Game

-

Scooter Quest

Help Jimmy make
enough money to .
buy a scooter for 1
his paper route.

g
a. \ (T SR
F

L4

Follow up skill builder: 73021

Return to Index

Go to 2.NBT.A.3



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM2NTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/2/NBT/A/3
http://www.math-play.com/football-math-place-value-game/football-math-place-value.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzMwMjEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

Y 2.NBT.A.3 - Read and write
ASSHST numbers to 1000 using base-ten
m}\@ﬂtis numerals, number names, and

expanded form.

A Free Public Service of Worcester Pol

Click to see the problem set you will assign: #73656

Click the images to play the two games

Football Math - Place Value Game

Scooter Quest

Help Jimmy make
enough money to ¢
buy a scooter for |
his paper route.

Follow up skill builder: 73028

Return to Index

Go to 3.NBT.A.1



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM2NTYmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/2/NBT/A/3
http://www.math-play.com/football-math-place-value-game/football-math-place-value.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzMwMjgmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

A\‘\SSEE/ST 3.NBT.A.1 - Use place value

understanding to round whole

m}\@ﬂtis numbers to the nearest 10 or 100.

Click to see the problem set you will assign:
#71005

Click the images to play the two games

2320

s
2040

Return to Index Follow Up Skill Builder: 87316 Go to 4.NF.A.2



http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzEwMDUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzEwMDUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzEwMDUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/3/NBT
http://www.corestandards.org/Math/Content/3/NBT
http://www.free-training-tutorial.com/rounding/sharks.html
http://www.free-training-tutorial.com/rounding/rounding-spaceships.html
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODczMTYmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

ASS?ST 4.NF.A.2- Compare two fractions

with different numerators and

[ . 1 )
_m}\@ﬂts different denominators

Click to see the problem set you will assign:
#389945
Click the images to play the two games

Dit Bike Balloon'Pop'Math
Fractions -pLevel 2

Comparing Fractions

3
3

START

(" Fich SORES 1

Goto 4.NF.A.2

Follow up skill builder: 89964

Return to Index


http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5NDUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5NDUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5NjQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.mathplayground.com/ASB_TugTeamFractions.html
http://www.sheppardsoftware.com/mathgames/fractions/Balloons_fractions2.htm

ASS?ST 4 NF.A.2- Compare two fractions

with different numerators and

. . 1
ml@ﬂ’@)’ different denominators

Click to see the problem set you will assign:
#91673
Click the images to play the two games

Dirt Bike

Comparing Fractions

Follow up skill builder: 89964

Return to Index

Go to 4.NF.A.2


http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9OTE2NzMmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9OTE2NzMmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5NjQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.mathplayground.com/ASB_TugTeamFractions.html
http://www.mathplayground.com/HauntedFractions/escape_from_fraction_manor_cm.html

ASS?ST 4 NF.A.2- Compare two fractions

with different numerators and

. . 1
ml@ﬂtfs different denominators

Click to see the problem set you will assign:
#91674
Click the images to play the two games

Which of the following fractions is the smallest?
3 3

Show me hint 1 of 2

wm
~

Follow up skill builder: 89964

Return to Index Goto 4.NBT.A.3



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9OTE2NzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9OTE2NzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.corestandards.org/Math/Content/4/NF/A/2
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5NjQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.mathplayground.com/HauntedFractions/escape_from_fraction_manor_cm.html

ASSﬁST 4.NBT.A.3 - Use place value

understanding to round multi-digit

. . 1
ments. whole numbers to any place.

#/74985

UV, U Who wants to be &
350000 (Mathionaire ?

< Follow Up Skill Builder: 87321 >


http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ5ODUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ5ODUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/4/NBT/A/3
http://www.corestandards.org/Math/Content/4/NBT/A/3
http://www.corestandards.org/Math/Content/4/NBT/A/3
http://www.free-training-tutorial.com/rounding/rounding-spaceships.html
http://mrnussbaum.com/roundingmaster/
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODczMjEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

I
"A\‘SSHS—T 5.NF.A.1- Understand equivalent
_m]@ﬂts fractions

Click to see the problem set you will assign:
#76115
Click the images to play the two games

click the dolphin with the correct equivalent
fraction to the fraction on the bucket

Get 3 home runs to move on to the

next level. If you g runs in a
row you will receive bonus points.

Follow up skill builder: 89915

Return to Index Go to 5.NBT.A3a



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzYxMTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzYxMTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NF/A/1
http://www.corestandards.org/Math/Content/5/NF/A/1
http://www.math-play.com/baseball-math-simplifying-fractions/simplifying-fractions-game.html
http://mrnussbaum.com/fractiondolphins/
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODk5MTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

A\.\jfi\ﬁgr décimals to thousandths using

fﬂ\%ﬂt,j base-ten numerals, number names,

and expanded form.

A Free Public Service of Worcester Poly

Click to see the problem set you will assign: #/3726

Click the images to play the two games

enough goals to move on to

the next level! Click the first
time to set the direction of
the ball. The second click
‘Wi control the amount or

Answer each q
correctly to get a chance to
kick the ball. You must score

Follow up skill builder: 73681

Return to Index Go to 5.NBT.A3a



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM3MjYmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/rounding-decimals-game-1/rounding-decimals-game.html
http://www.math-play.com/football-math-decimals-place-value/football-math-decimals-place-value.html
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM2ODEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

A\.\jfi\ﬁgr décimals to thousandths using

fﬂ\%ﬂt,j base-ten numerals, number names,

and expanded form.

A Free Public Service of Worcester Poly

Click to see the problem set you will assign: #74693

Click the images to play the two games

enough goals to move on to

the next level! Click the first
time to set the direction of
the ball. The second click
‘Will control the amount or

n
correctly to get a chance to
kick the ball. You must score

Follow up skill builder: 74674

Go to 5.NBT.A3a

Return to Index



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ2OTMmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/rounding-decimals-game-1/rounding-decimals-game.html
http://www.math-play.com/football-math-decimals-place-value/football-math-decimals-place-value.html
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ2NzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

Y
A\.SSIHST decimals to thousandths using
m@nt\g base-ten numerals, number names,

and expanded form.

A Free Public Service of Worcester Polytechnic Institute

Click to see the problem set you will assign: #75725

Click the images to play the two games

#  Scooter Quest Decimals - Rounding

Help Jimmy make
enough money to «
buy a scooter for
his paper route.

Follow up skill builder: 73681

Go to 5.NBT.A3a

Return to Index


http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzU3MjUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/football-math-decimals-place-value/football-math-decimals-place-value.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM2ODEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

A\.\SS}E/ST décimals to thousandths using

m@nt‘&g base-ten numerals, number names,

and expanded form.

A Free Public Service of Worcester Polytechnic Institute

Click to see the problem set you will assign: #75727

Click the images to play the two games

?J Scooter Quest Decimals - Rounding

Help Jimmy make
enough money to «
buy a scooter for 1
his paper route.

AP ,1 Pn'/x ;
- (M , *’
Lo @ (/)"

Follow up skill builder: 74674

Go to 5.NBT.A3a

Return to Index


http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzU3Mjcmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/football-math-decimals-place-value/football-math-decimals-place-value.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ2NzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

v
A\.\SSIHST decimals to thousandths using
m@nt‘&g base-ten numerals, number names,

and expanded form.

lic Service of Worcester

Click to see the problem set you will assign: #75726

Click the images to play the two games

] Scooter Quest Decimals - Rounding

Help Jimmy make
enough money to «

a scooter for J
i er route.
ouse

enough goals to move on to

the next level! Click the first
time to set the direction of
the ball. The second click

will control the amount of
power the kick will have.

Follow up skill builder: 73681

Go to 5.NBT.A3a

Return to Index


http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzU3MjYmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/rounding-decimals-game-1/rounding-decimals-game.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzM2ODEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

5.NBT.A.3a - Read and write

A\.\Biﬁj/gr décimals to thousandths using

ffBﬂU base-ten numerals, number names,

and expanded form.

blic Service of Worcester P

Click to see the problem set you will assign: #75729

Click the images to play the two games

i Scooter Quest Decimals - Rounding

Help Jimmy make
enough money to »

e 0 0
k kth ball. Yo re
ough goals to move on to
th next level! Click the frst

time to set the direction of

the bal II The second | ick
will control the amount of
power the kick will have.

Follow up skill builder: 74674

Return to Index Goto 5.NBT.A4



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzU3Mjkmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT/A/3/a
http://www.math-play.com/rounding-decimals-game-1/rounding-decimals-game.html
http://www.sheppardsoftware.com/mathgames/placevalue/scooterQuest.htm
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzQ2NzQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

A\‘SS\ﬁST 9.NBT.A.4- Use place value

understanding to round decimals to

m}\@ﬂts any place.

ic Service of Worcester

Click to see the problem set you will assign:
#81944

Click the images to play the two games

Round the following number to the hundredths place.

6.784

Show me hint 1 of 3

Type your answer below (mathematical expression):

| |

Submit Answer

Return to Index Follow Up Skill Builder: 87331 Go to 6.NS.B.4



http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODE5NDQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODE5NDQmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/5/NBT
http://www.corestandards.org/Math/Content/5/NBT
http://www.math-play.com/baseball-math-rounding-decimals/rounding-decimals.html
http://assistments.org/public_preview/link/dHlwZT1zZXF1ZW5jZSZpZD04MTk2MA==%20
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9ODczMzEmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl

ASS?/ST 6.NS.B.4- Understand greatest

common factor and least common

m}@ﬂt@ pmrlcj)léiep:te and apply to distributive
A Free Public Service of Worcester Polytechnic Institute y

Click to see the problem set you will assign:
#71555

Click the images to play the two games

ii‘U i‘i;” Si‘ié@i‘ I 300,000 ‘ 1
. Greatest Common Factor %50 i 200,000 l ‘

Shoot the greatest common factor. P ‘ 100,000 a

The greatest common factor (GCF) i3 the " _ 75,000 ‘ I |

greatest number that is a factor of : HT_‘T =
each of two or more numbers. : 1)
, i 30,000 l
Example one: 2 and 4 - the GCF is 2 —l
Fxample two: 6and 12 - the GCF is 6 @ N 210,000 ‘

Fxample three: 8 and 12 - the GCF is o 4 = ) BLUETEAM
Ld
Return to Index Go to More Information



http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzE1NTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.assistments.org/teacher/public_print?data=c2VxdWVuY2VfaWQ9NzE1NTUmb3BfYW5zd2VyX29wPXRydWUmb3BfbmFtZT10%20cnVl
http://www.corestandards.org/Math/Content/6/NS/B/4
http://www.corestandards.org/Math/Content/6/NS/B/4
http://www.sheppardsoftware.com/mathgames/fractions/GreatestCommonFactor.htm
http://www.math-play.com/Factors-Millionaire/Factors-Millionaire.html

ASSiSTments.

A Free Public Service of Worcester Polytechnic Institute

Through this study we hope to prove that playing educational games has
an effect on learning. We hope to see improvement from pre to post due to the
practice with the game.

We also hope to prove that different types of games have different effects on
learning. Each of our studies compares two games, chosen because they are
similar in many respects, but different in one or two key areas. By limiting the
variables, it is easier to determine what aspects of the games best help the
students to learn.

Return to Index



Appendix E
Study Results



Problem Set # StudentID

Teacher ID Teacher Login

71005

104436
152835
102181
152831
167554
166088
102027
100391

98701
165149
163306
166351
102176
163913
165146
152822
170241
162303
163904
170251
167319
102024
163228
163233
164807
100197

98969
170252
166686

98751
162992

70461
163050
100613
173071
102029
166352
167315
166356

98990

98997
101319
163001

22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

Class ID

Did not
finish

25033
21727
25033
21727
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
21727
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033

P R P R R RPRRRPRRRPRRRRRRRRPERRERRRPRRRR

350241/56
8932
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98996

98709
166100
163318

98980

70463
152829
152332
152832
152828
101572
101564
119576
163000
163102
163013
162989
166102
163017

97327
163312
162999
163746
170246
152820
163029

98988
152827
152825
166107
163898
170249
170258
163905
162832
167126
170256

50312
163232
193397

70454
163307

98756
167318
187668
163036
162834

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
21727
21727
21727
21727
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
21727
25033
25033
21727
21727
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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162843
163236
166348
166350
163687
163003

72549
142486
163897
163018
162993
163006
104279
163316
162997
163315
104437
166349
163682
102123
104278
162840

98962
104883
101566
162988
102026
163238
102126
104368
163691
102028
101570
104360

98726
166696
101323
163680

98968
163674
163683
162831
167988
167127
164810
104291
168303

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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163896
104284
104301
164813
166346
167314
104287
104443

72541
100195
163917
167312
162257

98754
162847
163005
163908
167323
167443
164816
161906
163309
162848
163020
164818
104369
162842
163902

70458
167317
167326
163237
163358
161907
163903
163900

70468
163907

98711
131743
163002

98993
163899
166105
181798
163915
170244

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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176968

98685
116190

98745
163685
163684
191944
165137
162839
102131
162838

98690
163311
163079
163676
166185
163906
163025
162359
123027
170248
163324
100620
184070
166695
163310
165141

72544
102022
162861
163128
167324
163909

97524

72547

98961

98976
163317
102023
100619
163061
170240
102183

98753

98966
162299
102019

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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163894
98741
104444
98750
98732
162844
167311

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033

R R R R R R R



350235/5 350235/5 350235/5 360295/59 360295/5 360295/58

68926

350274/5 350242/5 350317/5 Pre

94138 4146 94148 3723

94137

68933 69023 Sum

68980



D T B T B o R o R o O o O o B |

o B o B B I B O o B e I e B o B e B B e B |

T O o o o — L T B R o TR TR o O TR o T R R T R o o o O B |

o B e B o I I B o O e B R o B | L B e T B O e TR o IO o B o SO e R o B o O B I o B o B O o B |

O Il o v 1 O =1 O O O 1 1 O 1 =1 O 1 O O O O vof v+d O v+ vf v v+ o 1 O «+of 1 1 O O 1 =1 O O O «1 O O «1 1 O
O ™ o = = o = 1 O O 1 1 O 1 O o e+ o1 O 4 v =1 v+ o o =1 O o =+ =+ o o =+ o o =+ =1 O O =+ o 1 + 1 4 O

O 1 O 10O 00 d™ 40«0 0000 v dOoO «+ddO «d—d OO0 000000 OO0« o o - 0o



Lo I B B T O B IO O O O O B O R T O e O T O R T O o B T B O, T B O T B IO O B IO O B R B B I B e T I B |

o I o B o B O e SR o IO o B e SO o B B o R R o O o B o A o O e AR o O o B o IO o O e S o B o O e B o A o O o B o O e B IO e B e SR o o B O e B o IO o B o I O o A O e B o B o |

I O O O OO O O O O OO e O -1 O I o
O O o dd ™ o v 1 O o o 1 O o 1 O o e+ o1 O v+ v o1 1 O «+of =1 O o8 =+ =41 O 1 1 O v+ =+ =+ o =1 O o o 1 O o

O = 1 O + o 1 O o o =+ o o1 O +f o 1 O o1 O v+ o 1 =+ 1 O =11 O =1 O 1 1 O O «+f 1 O 1 1 O 1 1 1 O 1 1 O



Lo T B O R R R R o R O o R o R o O R R o o R I R o O R o R o O o R O O I |

o B e B o I I B O e B o B e B o B e R e B e I o B o A o O e B e O B o I e B o B o B B e O o B e R o IO o |

™ O A A O A O

D B e B e B O e R o I o B e IO o R B o O B O o B o A B o B |

I 1 O O O 1 1 1 O O O 1 O O O OO 1 OO o1 vd O v+ vd v eof 1 O o1 1 O O O «+f 1 O O 1 O o o o o
I O O O« O 1 O O = o d 1 O O v cd 1 O v+of v+ e+ o 1 O 1 O O O 8+ 1 O 1 O «+d + 1 4 O

O 1 O O O O 1 111 O O O 1 OO 1 OO 1 OO0 1 1 O 10O O =+ cof d 1 O OO I 1 1 O +d 1 O «d 1 O «



o B B O o o R R o R R T R o R R R R R R R R o R R o O o R R R o R o R TR o R o R o R o o R R R R R R o R R o o O R o B |

L B T O T O TR e O o R B B I e T B O o IR O O o O O O O T B O O B e I I B e I B O B o O B TR O TR B O o IR T B o O B |

O O O v 1 v v v+ 1 O 1 O o8 =1 O O 8 1 O O v+ v+ 1 O v+ o 1 O o o o o I O O
O 1 1 O O O OO 11 O ™ o 1 O o e e o o v+ e o1 O o 1 1 O o8 1 O o v+ o o 1 O 1 1 O O 1 O «

O O O O + of 1 O 11 O O 11 O O O 11 OO0 o 1 O 1 O 1 O v ™+ o = o o o e 1 1 O O O 1 1 O






Technical
Difficulties

1

R R R R R R R R RRRARRRRRRR

350243/56 350278/5 350244/56 350307/56901 Post

8934

1

OR PR RPRRPRPLRRRPRPRPRLRRPLRRPRLOLEPRLPR

68984

1

O R PR RPRORRRORRRERERORLBR

8935

O R PR R R RPRORRLRRLROROROLHBRLDO

3

P PR R RPORRRORRPRRROHRLR

Sum

P BB BPABENWEAEPRENWPEWPAEOPAPWOOOOOOOOOOOODOOOOOOOOOOOR,ON

Difference

-2 Aced Pre
-4 Aced Pre
-1 Can Improve
-4 Aced Pre
-1 Can Improve
0 Can Improve
-1 Can Improve
-3 Can Improve
-2 Can Improve
-3 Can Improve
-4 Aced Pre
-4 Aced Pre
-2 Can Improve
-4 Aced Pre
-4 Aced Pre
-1 Can Improve
-4 Aced Pre
-1 Can Improve
-2 Can Improve
-4 Aced Pre
-2 Can Improve
-4 Aced Pre
-2 Can Improve
-3 Can Improve
-2 Can Improve
-2 Can Improve
0 Can Improve
0 Aced Pre
0 Can Improve
0 Aced Pre
-1 Aced Pre
1 Can Improve
0 Can Improve
0 Can Improve
0 Aced Pre
0 Aced Pre
-1 Aced Pre
-1 Can Improve
0 Aced Pre
3 Can Improve
0 Aced Pre
1 Can Improve
-1 Can Improve



R R R R R R R R R R RRRRRRRBRRRPRRRRRRBRRR R

P PP RPRPORPRRPRRPRPLRRPRRPRPORRPRRPLROOORERERIPELPPRLO

ORr PR RRRPROORRRORRKROOHLERIPRO

P ORr P OOORRORRORRROROORIRIERIERELRO

O R P OORFR ORFRORROORRRERERRRR

P PP R RPRPORRRPRRRLRRPLRORROORRERRREROLRO

O R P PR ORRFROORRRERORREREROLRIRERO

R OR PR OOORRPROROORRRORRRREREREROLRO

O R P OO R ORORRORRRERERERORRR

oO~rPAPNEFERPM~ANMNNNOPMAEANRPRM~APWERPRMEEMANODOPRRNMMEEANONMMEAENPWOPRPWOWNWEESEADNMDO

0 Can Improve
0 Aced Pre
-1 Can Improve
0 Aced Pre
1 Can Improve
0 Can Improve
-2 Aced Pre
2 Can Improve
0 Can Improve
1 Can Improve
1 Can Improve
0 Aced Pre
0 Can Improve
-1 Aced Pre
1 Can Improve
0 Can Improve
0 Aced Pre
2 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Aced Pre
1 Can Improve
0 Can Improve
0 Aced Pre
-4 Aced Pre
-3 Can Improve
0 Can Improve
0 Aced Pre
1 Can Improve
-1 Can Improve
0 Can Improve
0 Aced Pre
0 Aced Pre
-1 Can Improve
0 Can Improve
2 Can Improve
1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Aced Pre
0 Can Improve
0 Can Improve
0 Aced Pre
0 Aced Pre
0 Can Improve



P PP RPRRPRPORPRRPRPRRPRRPRPORRPRRPRPRRRPRPRPRPRRPRRPRPLRRRPRPLROPRPRPORRPRPRORPRRPRPLRRERLERERRLOOLEPRO

P PR PR R RPRRPLOORRORRPROORRORRRORRREPRRRORRPRRRRPRRRPRRRERRRREPRRELROROLHR

P PP PR PRPORRPRRLRRLRRPLOOORRORORRRRRRPRRORRPRORRRRRPRRPRRORRRORRERER

O R OO0OR RPRORRRORROORRRRERRRLRORRRRRORRRRRRRBPRRRRORRRRLROOOR

w rprwWwwprppowpbsrppmrpNPAEAENPFPFPEPMAPEANPLOEAENMEPAEPARPRARPOPRRENMNPEPRARPWLWPAEAEPEENPEPRPWENNW

1 Can Improve
-1 Can Improve
-2 Aced Pre
-1 Can Improve
-1 Aced Pre
0 Aced Pre

1 Can Improve
2 Can Improve
-1 Can Improve
0 Aced Pre

1 Can Improve
0 Aced Pre
0 Can Improve

1 Can Improve
0 Aced Pre

1 Can Improve
-2 Aced Pre
2 Can Improve
0 Aced Pre
0 Can Improve
0 Aced Pre
0 Aced Pre
0 Aced Pre
0 Aced Pre
2 Can Improve
0 Can Improve
0 Aced Pre
3 Can Improve
0 Aced Pre
0 Can Improve
0 Aced Pre

1 Can Improve
-1 Can Improve
-1 Can Improve
0 Can Improve
0 Aced Pre
0 Can Improve
0 Aced Pre
0 Aced Pre
0 Can Improve
-2 Can Improve

1 Can Improve

1 Can Improve

1 Can Improve

1 Can Improve
0 Aced Pre

1 Can Improve



OFRr ORRPRPRORFRORRRORORRRRRRRRRRRPRROORFROORREROORORRRLRRELRORIERORLR

P PP PR RPOROORRORORRORRRPRLROORORROOROOROORORORRLRERLOOLROTLERO

O R P R RPRORORRRRRORRRRRPRRRRRRRROIOROORREROORORRERRERRELRORIEREROIERDO

P P ORRPRORRORRRRPRORRORRRLRRLRORORRPROOROOROOROOORRERELROOLEROTLERDO

N A~ANPPPPOPRRERERENBEPEANMPPOPRARENMNEPEAPWLOUNMPENMNPEPPOOPPOOPAERRNOMNDNERERENPMAEPEEPPONMNPOPAPRE

-2 Can Improve
1 Can Improve
-3 Can Improve
2 Can Improve
0 Can Improve
0 Can Improve
2 Can Improve
0 Aced Pre

1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
1 Can Improve
-2 Can Improve
-2 Can Improve
0 Aced Pre

-1 Can Improve
0 Can Improve
0 Aced Pre

0 Aced Pre

0 Can Improve
1 Can Improve
-1 Can Improve
0 Can Improve
0 Aced Pre

0 Aced Pre

0 Aced Pre

0 Can Improve
1 Can Improve
1 Can Improve
0 Can Improve
4 Can Improve
1 Can Improve
0 Aced Pre

0 Aced Pre

1 Can Improve
0 Can Improve
0 Aced Pre

0 Can Improve
0 Aced Pre

0 Aced Pre

0 Can Improve
0 Aced Pre

-1 Can Improve



P ORPRPRPOOORPRPRRERPRRPRRPRRLRRPRPORPRRRPRRPRPRRPRPORRPRPRPRRPRRPRLRRPORRPRPORREPRRLEROLPROTEPROO

P P PP OOORORORRRRPRRRRRORRRORRPRLROORRLROOORRRLROROOREREROOOO

R R R, P O0OO0OO0ORRRRRERRRRLRORRRORRRLRORRRORRRORORRRORREREROOOLERIERERDO

P ORr P OOORRRRRRPRORRRRRPROOORORRRLROORROOORRLROOOOORERLR OOOO

AN PP OOOPWPAPRWEAPPWPANEEAERPAPPRPWWPPROPRREAPPEAPEPNEPAERPRPNOPRPWOWMNNDNWNERERERNDO

0 Can Improve
1 Can Improve
-1 Can Improve
0 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
1 Can Improve
0 Aced Pre
-3 Can Improve
2 Can Improve
-1 Can Improve
1 Can Improve
0 Aced Pre
0 Can Improve
-1 Can Improve
0 Aced Pre
0 Aced Pre
0 Aced Pre
0 Can Improve
0 Aced Pre
-1 Aced Pre
1 Can Improve
0 Can Improve
1 Can Improve
0 Aced Pre
0 Aced Pre
0 Can Improve
0 Aced Pre
0 Can Improve
0 Aced Pre
0 Aced Pre
-1 Aced Pre
0 Aced Pre
0 Can Improve
0 Aced Pre
-2 Can Improve
0 Can Improve
-1 Can Improve
0 Aced Pre
1 Can Improve
-1 Can Improve
0 Aced Pre



N Y o J T Y SN

R R, O OO0 R K-

N N = I = S TN

R R R OR R R

Average Gain A
(Rounding
Sharks)

Average Gain B
(Rounding
Spaceships)

T Test

4 0 Aced Pre
4 0 Aced Pre
1 0 Can Improve
1 -2 Can Improve
3 1 Can Improve
4 0 Aced Pre
4 0 Aced Pre
0.12
0.024

0.259



Problem Set# StudentID TeacherID

Teacher Login

71555

159039
164807
101316

98714
159583

70460
101333
102792
163669
159833
172104
170237
163691
102020
100742
124931

70463
161182
184332
164812
170261
101569
100190
156515

97333
175804
161172
104290
162995
100201
162343
166578
166348
163003
162845
170255
159831

98748

98742
167325
172106
163690
104278

157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

157611 kimkelly915@gmail.com

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

Class ID

Did not
finish

22799
25033
25033
25033
22799
25033
25033
25033
25033
22799
22025
25033
25033
25033
25033
25033
25033
22799
25033
25033
25033
25033
25033
22284
25033
22025
22799
25033
25033
25033
25033
25033
25033
25033
25033
25033
22799
25033
25033
25033
22025
25033
25033
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162988
165137

98965

98690
185472
172105
100192
161490
161193
161559
152831
160622
163308
124271
173185
161158
163005
166099
104436
165151
170238
166102

70461
104368
163312
101319
160624
161177
104357
119576
159318
161160
166696
170246
163839

72544
104875
152829
152332
152835
152832
152828
172095
163685
152820
152822
152827

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
155450 jmacdonald@abschools.org
155450 jmacdonald@abschools.org
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
152332 teacher@wpi.edu
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
155450 jmacdonald@abschools.org
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu
155450 jmacdonald@abschools.org
22684 donass@worc.k12.ma.us
152332 teacher@wpi.edu
152332 teacher@wpi.edu
152332 teacher@wpi.edu

25033
25033
25033
25033
22025
22025
25033
22799
22799
22799
21727
22799
25033
25033
22025
22799
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
22799
22799
25033
25033
22799
22799
25033
25033
25033
25033
25033
21727
21727
21727
21727
21727
22025
25033
21727
21727
21727
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152825
101572
165132

98710
163309

98751
102021
104274
159576
163020
165133
159574
162837
159327
166088
170256

50312
117142
161175

70456
173071

98756
166688
104363
166059
166093
102438

98713
173186
163681
102031
173182
100618
172093

98712

70468

98692

98695

72549
131743
165130
102172
179934
164817
172108
102176
162829

152332 teacher@wpi.edu
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

21727
25033
22284
25033
25033
25033
25033
25033
22799
25033
22284
22799
25033
22799
25033
25033
25033
25033
22799
25033
25033
25033
25033
25033
25033
25033
25033
25033
22025
25033
25033
22025
25033
22025
25033
25033
25033
25033
25033
25033
22284
25033
22025
25033
22025
25033
25033
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163305
164793
104361
163686
102025
162840

98962

98755

98733

98964
100739

97327
163688
163746
101570

98990

98726
115904
163311
163242

98968
163906

72543
104280
173180
173181
162835
159575
172094
163895
163239
163324
102761
165135
165131
159591
166735
167314

72547

72541
100195
100771

97336

98708
161157
101564

98982

22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org
155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
156514 aruel@rsu23.org
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
22284
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
22025
22025
25033
22799
22025
25033
25033
25033
25033
22284
22284
22799
25033
25033
25033
25033
25033
25033
25033
25033
22799
25033
25033
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101322
159333
163898
104432
134357
161560

70458
164468
163226
113806
161162
104275
102182
165138
159580

70467
159578
159317
159592
163002
159590
181798
163006
170243
163316

98685

98735

98745
163017
165144
101318
101575
165257
102026
102126
161174
160307
102131

98689
163241

98997
163025
159325
162359

98696
170248
172107

22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
156514 aruel@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

155450 jmacdonald@abschools.org

25033
22799
25033
25033
25033
22799
25033
22284
25033
25033
22799
25033
25033
25033
22799
25033
22799
22799
22799
25033
22799
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
22284
25033
25033
22799
22799
25033
25033
25033
25033
25033
22799
25033
25033
25033
22025
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159586
173187
168303
101567
163150
160317
161550

98996
104438

98979
159577
167324
161168

72558
104287
160316
166094

98961
161498
163318
159320
100394
102183

98753

98966
102019
163313
102194

157611 kimkelly915@gmail.com

155450 jmacdonald@abschools.org

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
157611 kimkelly915@gmail.com
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

22799
22025
25033
25033
22799
22799
22799
25033
25033
25033
22799
25033
22799
25033
25033
22799
25033
25033
22799
25033
22799
25033
25033
25033
25033
25033
25033
25033
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362380/5 361169/ 362381/5 360857/58 360857/59 360857/59 360856/59 360856/5 360856/58

86177 584854 86178 4393 3905 7794 3906 97795 4392
0 0 1 1 1
0 0 0 1 1
0 0 0 1 1
1 0 1 1 1
0 1 1 1 1
0 0 1 1 1
1 0 1 1 1
0 0 1 1 1
1 0 1 1 1
1 0 0 1 1
0 0 1 1 0
1 0 1 1 1
1 1 1 1 1
1 0 1 1 1
0 1 0 1 1
0 0 0 1 1
1 0 1 1 1
1
1 1
0 0 1 0 1
1 0 1 1 1
0
1 0 1 1 1
1 0 1 1 1
0 0
1 0 1 1 1
0 1 0 1 1
0 0
1
0 0 0
1 1
1 1 1 1 1
1 1 1 1
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Technical
Dificulties

1
1
1

362382/58 361170/5 362385/5 362370/58616 Post

6179

1

84855

1

86182

1

7

Sum
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Difference

1 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
-3 Can Improve
-1 Can Improve
-3 Can Improve
-1 Can Improve
-2 Can Improve
-1 Can Improve
-1 Can Improve
-2 Can Improve
-4 Aced Pre

-2 Can Improve
-1 Can Improve
0 Can Improve
-2 Can Improve
-1 Can Improve
-2 Can Improve
-1 Can Improve
-2 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-2 Can Improve
-2 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
-2 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
-2 Can Improve
-3 Aced Pre

0 Can Improve
0 Can Improve
-3 Can Improve
-4 Aced Pre

0 Can Improve
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O Rr OFRPR OO0 000000000 OO oo o

N =)
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[

O FRrRr OFRPR OFRF FPOOOOOOOOOOOOOoODOo

o O
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0 Can Improve
-2 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-2 Can Improve
0 Can Improve
-1 Can Improve
-1 Can Improve
-2 Can Improve
-2 Can Improve
0 Can Improve
-2 Can Improve
-3 Can Improve
-4 Aced Pre

-2 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-2 Can Improve
-1 Can Improve
0 Can Improve
-1 Can Improve
1 Can Improve
-1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
2 Can Improve
0 Can Improve
-1 Can Improve
1 Can Improve
-1 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
-2 Aced Pre

0 Can Improve
0 Aced Pre
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O RrPr OO0 000000 RFRFOFRPROORRPFPFOOODODOOOOORFRR OOOOOOR, PFPRFOOODODOOERr OOO R K

N P PP OOOO0OWOWERERPWWWMNDNRPRPEPRMNMNOORPRPWOWOOORNOPWWOWERER WS WWOPE P

3 Can Improve
1 Can Improve
-1 Can Improve
-1 Aced Pre

0 Can Improve
3 Can Improve
1 Can Improve
-1 Can Improve
-1 Can Improve
-1 Aced Pre

-2 Can Improve
-1 Aced Pre

0 Can Improve
0 Aced Pre

0 Can Improve
1 Can Improve
0 Can Improve
-1 Can Improve
-1 Can Improve
-2 Can Improve
2 Can Improve
-1 Can Improve
1 Can Improve
-2 Can Improve
-1 Can Improve
-1 Can Improve
1 Can Improve
-1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
2 Can Improve
0 Can Improve
-1 Aced Pre

0 Aced Pre

1 Can Improve
0 Can Improve
-1 Can Improve
-1 Aced Pre

0 Can Improve
-2 Can Improve
-1 Can Improve
-1 Can Improve
-2 Can Improve
0 Can Improve
1 Can Improve
1 Can Improve
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O OO0 0000000000 FRPRO0OO0ORFRFRFOO0OO0ODO0ODORFRRFOO0OO0ODODO0ODOLOORFrRrROODODODOLOODODOORFrRr OO, P, OO

P N WO R NORFPNONDNNDNDNDOWNMNOOWMNERENPRPEPRPORPRRPEPONOWNEREPNOORREWOWRERWNIOWN

0 Can Improve
1 Can Improve
-1 Can Improve
1 Can Improve
-1 Aced Pre

-1 Can Improve
1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
1 Can Improve
0 Can Improve
2 Can Improve
1 Can Improve
0 Can Improve
1 Can Improve
-1 Can Improve
-3 Aced Pre

-2 Can Improve
0 Can Improve
1 Can Improve
2 Can Improve
0 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
-1 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
2 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
-1 Can Improve
-1 Aced Pre

0 Can Improve
-1 Can Improve
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coookrPrPOCOOCOFRPORPRPFPOORFPROPFRPOOOOOOOOOORPFP OOOOORPROORPR R RERERPRELP OODO

P 0O 00O R RPRRLRRRPRORRORROROOOOOOROOORRORRROROORRERORIERRERIREROOO
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0 Can Improve
1 Can Improve
0 Can Improve
-1 Aced Pre

0 Aced Pre

0 Can Improve
1 Can Improve
1 Can Improve
-1 Aced Pre

2 Can Improve
-1 Can Improve
0 Can Improve
-1 Aced Pre

-2 Can Improve
0 Can Improve
0 Can Improve
-1 Aced Pre

-1 Can Improve
1 Can Improve
-1 Can Improve
-2 Can Improve
0 Can Improve
-1 Can Improve
-1 Can Improve
-2 Can Improve
0 Can Improve
1 Can Improve
-1 Can Improve
-1 Can Improve
0 Can Improve
1 Can Improve
1 Can Improve
-2 Can Improve
-1 Aced Pre

-1 Can Improve
1 Can Improve
-1 Aced Pre

-1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve
2 Can Improve
0 Can Improve
0 Can Improve
-2 Can Improve
1 Can Improve
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O ooooooookrOoOoOO0OPFrRPO0OO0OO0ORPFPOORFRPROOOOR OR O R
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Average Gain A
(Fruit Shoot)

Average Gain B
(Who Wants to
be a
Millionaire)

T test

N P NP OONNONWONOWWERERNWREONOWNDNWEW

-0.089

-0.256

0.147

-1 Aced Pre

1 Can Improve
0 Can Improve
0 Can Improve
1 Can Improve
-2 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
-1 Aced Pre

1 Can Improve
-1 Can Improve
-2 Aced Pre

-1 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
0 Can Improve
-1 Can Improve
0 Can Improve
1 Can Improve
0 Can Improve
0 Can Improve



Problem Set# StudentID TeacherID

Teacher Login

73534

189769
184070
193397

72545
189773
102180
189770
189767
163323
184332
189766
189768

98688
162995
187668
165149
162252
163358
162248
181798
181465
162245
167125
113983

70458
166347
170358
116190
166574
163239
163908
191944
170252
162991
130170
166351
170245
166356

98996
167443
164816
100188

98982

156530 mmowery@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

156530 mmowery@rsu23.org
22684 donass@worc.k12.ma.us

156530 mmowery@rsu23.org

156530 mmowery@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

156530 mmowery@rsu23.org

156530 mmowery@rsu23.org
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

Class ID

Did not
finish

24774
25033
25033
25033
24774
25033
24774
24774
25033
25033
24774
24774
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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166107
163309
166686
162848
162992
163898
170249
170258
164818
162832
162842
170256

50312
163000

98707
163102
163232
102027

70454
167326
162828
163307
173071
162998

98756
167318
104363
162989
163903
163907
167320
162845

72549
163002
163897

98993
163899
166105
163227
163006
166352

98736
163316
162997
163305
104437
176968

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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166349
98685
98745

163017

102025

163685

167315

102026

164814
97327

163238

102126

163913

163312

163691
98990

167322

165146
98726

151895
72557
98690
98997

163079

163676

163680

163906

163674

163904

163025

163029

163839

163304

162359

123027

163001

165139

167127

164810

163324

100620

162823

166695

104284

165141

104682

104301

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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163308

72544
164813
162861
163128
167324
167319
102024
170254
100195
163098
163317
104367
166100
163318
102023
100619

97336
162833
162257

98708
164125
163005
166099
104436
163901
170238
165004
170257
164811
167328
161906
175259
163235
170261

98751
101569
104358
163020
166343
163905

70461
104369
167126
163050
167554
119576

22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us
22684 donass@worc.k12.ma.us

25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
25033
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