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Abstract
We examine the effectiveness of the Elephant Learning Platform for teaching mathematics.
From 2017-2022, Elephant Learning has had over 140,000 students come through their
proprietary math learning system.  We have gone through the case study data already published
on the website to provide a cross sectional examination of the data.

In this case study, we examine a seven-year-old boy named Woodrowe. Woodrowe used
Elephant Learning for approximately 5 months from April 2020 to September 2020. Birthdate is
listed in Sept 2011.  Woodrowe started with an Elephant Age™ of 8.72 years, showing that he
tested around his age upon entry, and left the system with an Elephant Age™ of 12.10 years, a
difference of 3.38 years.

Methodologies
Students were provided with access to Elephant Learning’s mathematics system via their
parents.  The students then used Elephant Learning naturally over different periods of time, for
varying time durations and length of trial.  Trials were administered by the parent or were self
driven by the student. Coaching was provided for the parents to help students overcome any
struggles.

Coaching consists of teacher training videos and coaching around mathematics anxiety.
Teacher training videos are presented at a subject level based on the student’s elephant age
and open subjects.

Elephant Learning’s system asks parents upon entry to confirm the placement exam for the
student.  The default settings conduct a placement within the Elephant Learning system using
an examination for students older than five years of age. This placement exam is based on an
examination of activities presented to the student and is intended to start approximately 2 years
behind the student’s current level.  Students are presented puzzles that show proficiency in
common core and state standards for conceptual mathematics.  Elephant Learning’s proprietary
system presents puzzles in an optimal order for facilitating a student’s conceptual
understanding.

Progress is measured by the Elephant Age™ which represents, approximately, the average age
that a student outside of the system is doing the same mathematics as a student within our



system.  The Elephant Age™ is the average of the ages assigned to recently passed
milestones. The milestones are associated with line item standards, like common core, and the
ages assigned to the milestones were calculated based on those standards.

We created an aggregate designed to fetch students that were older than age 6 and less than
age 9 that worked within the Algebra curriculum for a meaningful amount of time. 900 students
matched the query.  Woodrow had more than 8000 seconds (over an hour) of work within the
Algebra curriculum and was showing 17 weeks within the system.

Initial Placement
Attached is the placement report that was sent to the parent indicating the subject matter that
was missed for initial placement.  There is an erroneous question represented in the Algebra
curriculum, which we examined is showing due to the student entering Algebra and then putting
the subject “Variables, Expressions, and Equations” into test out mode, which is altering the
placement report with that question.

The student exhibited inability to place numbers on the line near 1000 amongst other items and
the Elephant Age™ came in higher due to passing milestones within the Logic Puzzles with
Small Numbers subject.

The following shows week 1 subject matter completed and week 20 subject matter as it was
prior to the student exiting the system.



Progress and Usage

The student used the system for 5 months, for an average of 53.81 minutes per week.  The
student at time of completion was showing competency in subject matter dealing with Functions
within our Algebra curriculum.  The subject matter corresponds to
CCSS.MATH.CONTENT.6.EE.A.2.

An example of a question that the student had answered correctly within the functions subject
looks like the following:

http://www.corestandards.org/Math/Content/6/EE/#CCSS.Math.Content.6.EE.A.2


The question requires an understanding of variables and requires the student to create the
function using n as the independent variable.

Conclusion
Woodrowe started within the system at about an 8 year old level as an 8 year old but is now
showing understanding of concepts within Algebra working with functions and also with
variables, expressions and equations.



Name: Woodrowe Forward

Calendar Age: 10

Starting Elephant Age: 8.7

Exam Given: Third Grade Exam

Total Questions Asked: 30

Total Questions Passed: 26

Dear Tianna Forward,

Congratulations! Woodrowe has completed his placement exam, and I wanted to share the results with you, as well as explain what 
happens next.

What We Found
Based on Woodrowe's answers to the placement questions, we have assigned him a Starting Elephant Age of 8.7. We determined this 
by calculating the average ages of the top five milestones passed during the placement exam. Woodrowe's top milestones and subjects 
were:

Milestone Subject Age

Combining OR, AND, and NOT Logic Puzzles with Small Numbers 9.3

Understanding Quantifiers Logic Puzzles with Small Numbers 9.2

Understanding the Meaning of NOT Logic Puzzles with Small Numbers 8.7

Understanding the Meaning of OR Logic Puzzles with Small Numbers 8.2

Understanding the Meaning of AND Logic Puzzles with Small Numbers 8.2

A Reminder About the Placement Exam
Our placement exam is built using a Test Out philosophy. We assign a series of subjects based on your student's age and then ask the 
most challenging questions from each of those subjects. If the student answers all of these questions correctly, we open up new 
subjects (also in Test Out mode) and continue the exam. If they answer incorrectly or skip a question, we assign that subject to the 
student for additional study and learning.

When the placement exam is complete, the system automatically switches to the course work for the subjects assigned during the 
exam. The way the program is created, students usually don't realize that they have switched from the placement exam to the actual 
learning. In fact, Woodrowe is already learning new skills! For the most current information on where he stands, you should visit the 
Parent Dashboard by logging in at https://v2.elephantlearning.com.

Analysis of Answers
To give you a better understanding of the types of questions Woodrowe answered during the placement exam, the following pages of 
this report show:

Subject - The specific mathematics topic that we were testing.
Question - The specific question that we used to assess this ability.
Answered Correctly - Whether or not the question was answered correctly.
Time to Answer - How long it took your student to answer the question.
Milestones Passed - Which milestones were successfully passed when your student answered the question.

The following pages also show a screenshot of each question, so you can see how we evaluated Woodrowe's math skills and 
knowledge.

What Happens Now?
We prefer to start students at a level slightly below where they are actually assessed. As such, we have backed Woodrowe up slightly 
to the questions we are currently asking him. This allows him to experience early success with the system, and it establishes a great 
foundation of confidence.

You may have noticed during the placement phase that Woodrowe moved through concepts really fast. That is because the placement 
exam was meant to quickly pinpoint his level of understanding.
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What you will notice is that when Woodrowe understands something, the puzzles will move quickly to the next concept. When 
Woodrowe doesn't understand things, the puzzles will move a bit slower. Our system is designed to detect understanding and speeds 
up or slows down as necessary to pace with Woodrowe's learning.

Going forward, Woodrowe will continue to learn on his own. Your attention is not required. If you desire, you can check in on the Parent 
Dashboard to track his progress, by logging in at https://v2.elephantlearning.com.

Congratulations again on Woodrowe completing the placement exam. We're excited to see where he takes his learning from here!

Sincerely,

Dr. Aditya Nagrath PhD
Chancellor, Elephant Learning

P.S. If you have any questions about the placement exam, or any other aspect of our program for that matter, please don't hesitate to 
email us directly at support@elephantlearning.com. Our team is ready, willing, and able to give you the guidance you need to feel 
confident about Woodrowe's learning.
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Variables, Expressions, and Equations

This is one of the first topics in our algebra curriculum. In this topic, we cover variables, expressions, and equations, which are all 
essential for understanding algebra and other more advanced mathematics.

In this topic, Woodrowe will practice using variables in both expressions and equations.

Expressions are combinations of numbers, variables, and operators, like 2x + 4. To practice using expressions, we have Woodrowe 
evaluate such expressions for specific values of x. For example, by asking him what 2x + 4 equals if x is equal to 5.

Equations specify a relationship between two expressions. For example, the equation 2x = 8 states that the expressions 2x and 8 are 
equal to one another. Woodrowe will practice using variables in equations by solving for x. That is, he will find the value of x that makes 
the two expressions equal. In the previous example, 2x = 8 is solved by x = 4.

Question: Select True Statements: Solutions for Equations with Two Variables

Answered Correctly: No
Time to Answer: 5 minutes
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Find My Number

In this subject, Woodrowe is using his knowledge of addition and subtraction to solve basic equations. These questions start to 
introduce variables in a concrete context, which makes the concept more intuitive.

At the beginning, questions simply refer to an unknown quantity as "my number." For example, "I am thinking of a number. If I add 1 to 
my number, I get 12. What is my number?"

Note that this is different than just calculating a sum. Woodrowe needs to realize that 1 is added to the unknown quantity, so it must be 
subtracted from 12 to get the correct answer of 11.

As Woodrowe answers these questions correctly, we start to give the unknown values common variable names like "x" and "y". This 
helps him to connect longer descriptions like "my number" to the shorter variable names like "x" that mathematicians prefer.

Question: Solve problems like: x-6=11 or x+8=20

Answered Correctly: Yes
Time to Answer: 40 seconds

Milestones Passed:
Find My Number to 20
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Logic Puzzles with Small Numbers

In this subject, Woodrowe will become more familiar with the meanings of the logical operators OR, AND, and NOT. These terms can 
have very precise meanings, especially in computer programming.

Their meanings tend to match how they are used in everyday speech, but you may not have seen them used in equations before. In 
equations, they are used as operators (like plus or minus), to combine statements that are either true or false.

As a concrete example of true/false statements, consider the following two sentences:

1. We'll go to the park if I finish my homework OR I take out the trash.
2. We'll go to the park if I finish my homework AND I take out the trash.

In the first sentence, there are a few ways we can go to the park. If I finish my homework, if I take out the trash, or if I do both of those 
things. In fact, the only way we can't go to the park is if neither option happens.

In the second sentence, we can only go to the park if both of those things happen. In every other situation, something prevents us from 
getting there.

These statements can be described as equations, where A represents "I finish my homework", and B represents "I take out the trash."

The first sentence can be written as the equation A OR B, which is true when A, B, or both are true, and false when neither is true. This 
result describes whether or not we go to the park.

Similarly, the second sentence can be written as A AND B, which is true if both A and B are true, but false otherwise.

Question: AND-OR statements, small numbers

Answered Correctly: Yes

Time to Answer: 21 seconds

Milestones Passed:
Combining OR, AND, and NOT
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Addition Subtraction: Word Problems

Addition and subtraction problems that use words like "more" and "fewer" are often difficult for children to solve. They must solve an 
addition or subtraction problem, but first they need to determine which operation to use.

This can be tricky, because sentences like "the right region has 7 more objects than the left region" carry two pieces of information:

1. Which region has more objects.
2. How many more objects it has.

Children need many experiences with problems like these in order to become comfortable with the language.

For activities in this subject, we emphasize different uses of words like "more" and "fewer." One version asks Woodrowe to identify the 
region with more (or less) objects, and calculate how many more (or less) objects there are.

Another version asks questions like: "The left region has 6 objects and the right region has 7 more objects than the left region. How 
many objects does the right region have?" In this case, the word "more" suggests addition.

The hardest type of problem ask questions like: "The left region has 6 objects and the left region has 5 more objects than the right 
region. How many objects does the right region have?" In this case, the word "more" actually suggests subtraction, since we need to 
subtract 5 to get the number in the right region.

Question: Compare (4-6) and (16-20)

Answered Correctly: Yes

Time to Answer: 1 minute

Milestones Passed:
Comparison Difference Unknown: More
Comparison Difference Unknown
Comparison Difference Unknown: Fewer
Comparison Bigger or Smaller Unknown: Easier Numbers
Comparison Bigger or Smaller Unknown: Harder Numbers
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Addition Subtraction: Count On

As children develop their addition and subtraction skills, they learn many different strategies to help them solve problems. These can 
include modeling numbers with objects, fingers, drawings, or even diagrams and equations. Strategies like these can help them to solve 
basic addition and subtraction problems, and also help them gain an overall intuition around the subject.

Two of the basic strategies that children often use to solve addition and subtraction problems are:

1. The "Count All" strategy. With this strategy, children simply count all of the objects to get the result. For example, if they have 9 cars 
on the left and 3 cars on the right, they can just count all of the cars to determine that the answer is 12.

2. The "Count On" strategy. With this strategy, children start counting from a different starting point. Using the same example as before, 
instead of counting all of the cars, a child might start from 9, only counting "9, 10, 11, 12" to get the answer.

In this activity, we encourage Woodrowe to use the "Count On" strategy by having him focus on the differences between two groups of 
objects.

Woodrowe is shown a group of objects, which is then hidden. While they are hidden, several objects are added or removed, and he is 
asked how many objects were changed. In order to solve this, he will need to count the differences, motivating him to use the "Count 
On" technique.

Question: Produce (8-9) then Add 5 to 10

Answered Correctly: Yes

Time to Answer: 1 minute
Milestones Passed:

Count On to 10
Count On to 20

Question: Produce (12-20) then Subtract 3 to 11

Answered Correctly: Yes

Time to Answer: 1 minute
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Decomposing Numbers

Decomposing numbers into the sum of two smaller numbers is a useful technique that can make addition and subtraction problems 
easier to solve. Woodrowe has already decomposed small numbers and can solve addition and subtraction problems up to 20. Now, he 
is ready for puzzles that cover both topics at the same time.

The activities in this subject strengthen Woodrowe's understanding of numbers and teach him more advanced problem-solving 
strategies.

For example, a question might show Woodrowe 3 whales, tell him that we need 17 in total, and ask how many more whales we need. 
Using decomposition, Woodrowe may reason like this: "I need 4 more to get 7 whales and then I need 10 more to get 17, so I need 14 
more whales."

Notice how the addition problem is made easier by dealing with the ones and tens places separately, which shows the possible benefits 
of using number decompositions.

Question: Make a 15-16 from 7-9

Answered Correctly: Yes

Time to Answer: 36 seconds

Milestones Passed:
Decompose to 20: Add 10
Decompose to 20: Count On
Decompose to 20: Make a 10

Question: Make a 20 from 1-19

Answered Correctly: Yes

Time to Answer: 15 seconds
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Skip Counting to 20 on the Number Line

In this subject, Woodrowe will continue practicing "skip counting", by counting by 2s, 3s, 4s, 5s, 6s, 7s, 8s, and 9s to values up to 20.

These questions use the number line model, and label the tick marks in increments of 2, 3, 4, etc. to motivate the skip counting 
technique. This technique is useful in preparing Woodrowe for the concepts underlying multiplication and division.

Question: Find two thirds of 18
Answered Correctly: No

Time to Answer: 1 minute
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Skip Counting to 10 on the Number Line

In this subject, Woodrowe will continue practicing "skip counting", which is counting by 2s, by 3s, by 4s, etc. Woodrowe will practice this 
technique with numbers that are, at most, 10.

These questions use the number line model to motivate skip counting by labelling tick marks incrementing by 2s, by 3s, by 4s, etc. This 
will require Woodrowe to recognize that tick marks can represent different values, and count on by those values.

Some of the harder questions also start to hint at the concept of division, by requiring Woodrowe to figure out the increments on the 
tick marks, instead of giving them the labels.

Question: Find one third of 6

Answered Correctly: Yes

Time to Answer: 41 seconds

Milestones Passed:
Find Halves and Thirds of Numbers up to 10 Using the Number Line

Question: Find one third of 9
Answered Correctly: Yes

Time to Answer: 1 minute

Milestones Passed:
Skip Count in the Line to 10
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Estimate Numbers to 100

In this topic, Woodrowe will use a number line to estimate numbers between 0 and 100. The number line model is very versatile, and is 
often used throughout elementary and middle school.

Estimation skills are very useful in many everyday situations, and help Woodrowe to relate the numbers to real concepts. This is 
especially apparent on a number line, where he will need to visually compare numbers to get the right estimations.

The easier questions help Woodrowe by placing tick marks on the number line (for example, at 20, 40, 60, and 80) to make the 
estimations easier. However, as the questions get harder, fewer tick marks will be placed on the number line, requiring Woodrowe to 
sharpen his intuition.

Question: Estimate numbers like 27 and 72 using no benchmarks

Answered Correctly: No

Time to Answer: 33 seconds

Question: Estimate numbers like 7 and 70 using no benchmarks

Answered Correctly: Yes

Time to Answer: 1 minute
Milestones Passed:

Estimate Numbers to 100 Using 10-Benchmarks
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Number Composition

Composition of numbers is a different way of thinking of addition, that is related to the decomposition technique that Woodrowe has 
been practicing.

The best way to understand this concept is by example. Suppose that you have 5 objects. Woodrowe has already seen that 5 objects 
can be decomposed into a set of 3 objects and a set of 2 objects (ex. 5 = 3 + 2), or into a set of 1 object and a set of 4 objects (ex. 5 = 
1 + 4).

In these activities, Woodrowe will go in the opposite direction. Instead of breaking larger numbers into smaller groups, he will compose 
larger numbers from smaller groups.

Once he understands these concepts, Woodrowe will develop strategies to combine numbers very quickly, allowing him to add faster. 
For example, 82 + 90 could be rewritten as 80 + 80 + 12 or as 90 + 80 + 2. Practicing composing numbers will allow Woodrowe to 
develop his own strategies for solving these sorts of problems in whatever way is easiest for him.

Question: Number Composition with 4 and 7 Level 2

Answered Correctly: Yes

Time to Answer: 3 minutes

Milestones Passed:
Compose Numbers - Basic
Compose Numbers - Advanced
Compose Numbers - Basic
Compose Numbers - Advanced
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Counting to 1000 on the Number Line

In this subject, Woodrowe will practice counting forwards and backwards using numbers between 100 and 1000. A special emphasis is 
placed when we cross the "decades" (ex. 20, 30, or 40).

The activities use a number line to display numbers between 100 and 1000. We place objects onto a number line but do not label every 
space. Woodrowe will need to count forward or backward to find out where that object is.

Question: Find numbers before 1003

Answered Correctly: No
Time to Answer: 4 minutes
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Skip Counting

In this subject, Woodrowe will be introduced to the concept of "skip counting." This means that he will count by different amounts than 
1. For example, counting by 2s, by 3s, by 4s, etc. This starts to set the foundation for multiplication.

We ask several different types of questions to familiarize Woodrowe with this kind of counting.

Easier questions have him count the number of objects in several groups. For example, we might show him 4 groups of 2 crocodiles, 
and ask how many there are in total.

Harder questions also show Woodrowe several groups of objects, but hide them after just a few seconds, requiring him to count the 
objects faster. This motivates skip counting, because Woodrowe will not have enough time to count the objects individually. Instead, he 
will have to use skip counting to count by 2s, by 3s, or by however many objects there are in each group.

Question: Count by 3s to 15 or 18-Perceive

Answered Correctly: Yes
Time to Answer: 41 seconds

Milestones Passed:
Skip Count to 20: Count by 3s
Skip Count to 20: Count by 5s

Question: Count by 2s to 18 or 20-Perceive

Answered Correctly: Yes
Time to Answer: 57 seconds

Milestones Passed:
Skip Count to 20: Count by 2s
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Estimate Numbers to 50

In this topic, Woodrowe will use a number line to estimate numbers between 0 and 50. The number line model is very versatile and is 
often used throughout elementary and middle school.

Estimation skills are very useful in many everyday situations, and help Woodrowe to relate the numbers to real concepts. This is 
especially apparent on a number line, where he will need to visually compare numbers to get the right estimations.

The easier questions help Woodrowe by placing tick marks on the number line (for example, at 10, 20, 30, and 40) to make the 
estimations easier. However, as the questions get harder, fewer tick marks will be placed on the number line, requiring Woodrowe to 
sharpen his intuition.

Question: Estimate 10, 20, 30 or 40 using no benchmarks

Answered Correctly: Yes

Time to Answer: 1 minute

Milestones Passed:
Estimate Numbers to 50 Using 10-Benchmarks
Advanced Estimate Numbers to 50
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Addition and Subtraction to 20

One of the goals of kindergarten and first grade mathematics is to develop an understanding of addition and subtraction. In 
kindergarten, children work with numbers up to 10, and in first grade, they work with numbers up to 20. The activities in this group use 
numbers between 11 and 20, and are for first grade students or advanced kindergarten students.

Most students will solve the problems in this subject by using the "Count On" or "Count Back" technique to answer the questions. This 
means that they will start counting from the original number either incrementing ("Count On") or decrementing ("Count Back") to reach 
the solution.

The most advanced problems ask Woodrowe to find a sum like 4 + 12. We show him 4 objects and ask how many there will be if we 
add 12 more. This problem can be solved by counting on from 4, but it is much easier to count on from 12. These activities encourage 
the "Counting On from Larger" technique, which requires Woodrowe to realize two things:

1. It's easier to count on from 12, by counting "12, 13, 14, 15, 16", than it is to count on from 4, by counting "4, 5, 6, 7, 8, 9, 10, 11, 
12 ,13, 14, 15, 16."

2. The answer is the same no matter which way he counts. This means he has noticed that 12 + 4 gives the same result as 4 + 12.

Question: Medium Subtraction: 17-20 minus 6-7

Answered Correctly: Yes

Time to Answer: 1 minute
Milestones Passed:

Subtraction to 20

Question: Medium Addition: 6-7 plus 10-13

Answered Correctly: Yes

Time to Answer: 1 minute
Milestones Passed:

Addition to 20
Addition to 20: Count on from Larger
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Counting to 100 on the Number Line

In this subject, Woodrowe will practice counting forwards and backwards using numbers between 50 and 100. A special emphasis is 
placed when we cross the "decades" (ex. 20, 30, or 40).

The activities use a number line to display numbers between 50 and 100. We place objects onto a number line, but do not label every 
space. Woodrowe will need to count forward or backward to find out where that object is.

Question: Find numbers before 98 with longer gaps

Answered Correctly: Yes
Time to Answer: 54 seconds

Milestones Passed:
Beginning Counting to 100 in the Line
Advanced Counting to 100 in the Line
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Counting to 50 on the Number Line

In this subject, Woodrowe will practice counting forwards and backwards using numbers between 20 and 50. A special emphasis is 
placed when we cross the "decades" (ex. 20, 30, or 40).

The activities use a number line to display numbers between 20 and 50. We place objects onto a number line, but do not label every 
space. Woodrowe will need to count forward or backward to find out where that object is.

Question: Find numbers before 48 with longer gaps

Answered Correctly: Yes
Time to Answer: 1 minute

Milestones Passed:
Beginning Counting to 50 in the Line
Advanced Counting to 50 in the Line
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Base-10 Number System

One of mankind's greatest achievements is the base-10 number system. Children spend a large chunk of their elementary education 
understanding this system. The techniques that we use to solve equations are often based on the representation of numbers within the 
base-10 system.

Without prior knowledge, when a child sees 13, they will typically say it is "one three" rather than "thirteen". They may also confuse 13 
and 31, especially before they have learned how to read. These mistakes happen because they have not yet learned that the two digits 
together represent a single number.

When children first start exploring the teens in kindergarten, they learn to arrange the objects into a group of 10 objects and a smaller 
group of the remaining objects. When they organize objects this way, they start to see a group of 10 as a unit: "a ten". It typically takes 
an average student until first grade to begin fully realizing this concept. Achieving this step is a major milestone!

Questions in this subject help Woodrowe to see groups of ten by showing him between 10 and 100 objects arranged in a grid with ten 
columns, and asking him to quickly count how many there are. In order to answer these questions, Woodrowe will need to count both 
the number of tens, and the number of objects left over, helping to emphasize the meaning of the tens place and ones place in two-digit 
numbers.

Question: Perceive How Many (20,100)c

Answered Correctly: Yes

Time to Answer: 1 minute

Milestones Passed:
Base 10: 10-20
Base 10: 20-30
Base 10: 30-60
Base 10: 60-100
Base 10: 10-20
Base 10: 20-30
Base 10: 30-60
Base 10: 60-100
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Counting to 20 on the Number Line

Students spend a lot of time in kindergarten working with numbers between 11 and 20. This sets the foundation for first grade, where 
students work with numbers up to 100. Passing from 1-9 to 10-20 is a big step, because the representations of these numbers have 
two digits. To understand these numbers, children need to learn the meaning of each digit.

In this subject, we use the number line model to represent the numbers between 10 and 20. We place objects onto a number line 
missing some numbers, and Woodrowe will need to count forward or backward to find out where that object is.

Question: Find numbers before 19

Answered Correctly: Yes

Time to Answer: 1 minute

Milestones Passed:
Beginning Counting to 20 in the Line
Advanced Counting to 20 in the Line
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