
Title: Billy’s Goat
Achievement Level: Novice 1 

Criteria and
Performance

Level
Rationales

Problem
Solving

Apprentice

The student shows minimum engagement in the task. No strategy is
presented towards reaching a solution to the task.

Reasoning &
Proof

Novice

No mathematical justi$cation or reasoning is provided to support the
limited information present.

Communication

Novice

No purpose is communicated for the task. No formal mathematical
terms are included. No strategy is shared for how the student will solve
the task.

Connections

Novice
No connections are attempted by the student.

Representation

Apprentice

The student constructs the beginning of a strong representation. The
diagram lacks labels for much of the information provided.
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Achievement Level: Novice 1
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Title: Billy’s Goat
Achievement Level: Apprentice 1 

Criteria and
Performance

Level
Rationales

Problem
Solving

Apprentice

A partially correct strategy is utilized to correctly answer several of the
important questions in the task. The student uses a successful strategy
to $nd where to place the stack, the length of the rope, how much
space the goat will be able to graze, and $nally, the area of the square.
A problem is that the student decides to incorrectly “divide the area of
the circle by it (17671.458) and got 1.273 left to mow”. The student also
fails to answer how much time this is going to require to mow.

Reasoning &
Proof

Apprentice

In the beginning, the student provides some mathematical basis for
their conclusions. Some correct reasoning is present in the beginning.
In the last stage provided, the student fails to de$ne their reasoning for
dividing the area of the circle by the area of the square and reverses
the numbers they are working with.

Communication

Apprentice

The student clearly de$nes the purpose for the problem. The student
provides a clear and sequenced approach for solving the section of the
problem they completed. Some challenges within the work center on
the lack of labels for many of the values provided, “divide 150 (what) by
2. I got 75 (what)”. The area of the circle and square lack labels.

Connections

Practitioner

The student attempts to explore an interesting mathematical
connection by asking a question: “what would happen if the backyard
was rectangle.”

Representation

Apprentice

The student attempts to construct a representation but it lacks
signi$cant labels and clarifying information.
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Achievement Level: Apprentice 1
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Title: Billy’s Goat
Achievement Level: Apprentice 2 

Criteria and
Performance

Level
Rationales

Problem
Solving

Practitioner

Based on the student’s mathematics, it is evident that the student
understands the underlying mathematics of the problem. However,
little attempt is made to clearly justify or explain their reasoning.
Overall, the student chooses strategies which lead to a correct solution
of 69.66 minutes. Prior knowledge is utilized throughout the problem,
“1 foot2 = 144 in2”, “πr2 * 3.14 = area of circle”.

Reasoning &
Proof

Apprentice

Did the student provide adequate mathematical basis within their
solution argument? Where does 150 come from? What does it
represent? Where does “A = 22500 ft2” come from? Where does the 75
in the equation 752 * 3.14 = 17662.5 ft2 come from? What does
17662.5 ft2 represent? A signi$cant portion of the student’s work
requires us to infer the student’s meaning.

Communication

Apprentice

The student fails to provide a clear, organized explanation for how they
solved this problem. Signi$cant interpretation is required concerning
what many of the numbers, variables or calculations actually mean.
Stages of the solution process and numerous variable are utilized
which are not de$ned or explained. The student also fails to de$ne the
purpose of the solution.

Connections

Novice
No connection is provided within the student’s solution.
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Representation

Apprentice

An attempt is made to construct a representation but it lacks labels for
the numbers provided and any labels de$ning what each element of
the drawing represent.

Note:

The overall achievement level for this piece of student work falls under Exemplars
exception to the rule category. If a student has all Apprentice scores or above, but a
Novice in "Connections," the student may still receive an achievement level score of
Apprentice. To learn more about Exemplars scoring, please refer to the section of your
dashboard called "Tools for Success" and click on the link for “Using the Assessment
Rubric.”
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Achievement Level: Apprentice 2
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Title: Billy’s Goat
Achievement Level: Apprentice 3 

Criteria and Performance Level Rationales

Note:
Rationale tbd
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Achievement Level: Apprentice 3
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Title: Billy’s Goat
Achievement Level: Practitioner 1 

Criteria and
Performance

Level
Rationales

Problem
Solving

Practitioner

The student uses correct strategies throughout the problem to reach a
correct solution. The student correctly applies prior knowledge when
$nding the area of the circle, “πR2” , and when de$ning the square yard
as having 4 equal sides.

Reasoning &
Proof

Practitioner

The student constructs a systematic approach to provide mathematical
reasoning for their $nal conclusion. The numbered steps with
calculations helps clarify their mathematical justi$cation.

Communication

Practitioner

The student creates a clear, methodical, and well organized
explanation of how they reached their $nal solution. Appropriate
vocabulary is used throughout to clarify the students solution strategy.
The numbered steps helps to de$ne the stages of the students
solution pathway.

Connections

Practitioner

The student clari$es the situational context of the task that the rope
tied to the goat will allow for the goat to eat in a circle around the
stack. The student also explores the broader context of the task by
suggesting that an alternative solution is “an extension on top of the
fence.”

Representation

Expert

The student produces 2 separate representations that 1) help to
analyze the relationship between square feet and square inches and 2)
clarify the situation of the goat’s grazing area within the area of the
square fence.
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Achievement Level: Practitioner 1
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Title: Billy’s Goat
Achievement Level: Practitioner 2 

Criteria and
Performance

Level
Rationales

Problem
Solving

Practitioner

The student utilizes a correct strategy to reach the correct answer for
the problem. Prior knowledge is used to $nd the area of the circle “πr2”
and to $nd the area of the fenced in area, “Area Square = length x
width”.

Reasoning &
Proof

Practitioner

The student constructs a systematic, mathematically based argument
for each stage of their solution process. Numbering the stages helps
clarify for the audience the sequence the student utilized.

Communication

Practitioner

The student de$nes the purpose of the problem by stating the problem
in their own words. The student provides a clear, sequenced solution
approach which is easy to follow towards their $nal conclusion. No
interpretation of their strategy is required. Formal math language is
utilized including, area, circle, center, square.

Connections

Practitioner

The student clari$es the situational context that the “goat can eat the
area of a circle” around the stack. This connection becomes the
foundation for the student’s solution to this task.

Representation

Practitioner

The student constructs a diagram to portray the relationship between
the area of the total fenced in area, the area of the circle the goat can
eat, and the area which will need to be mowed.
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Achievement Level: Practitioner 2
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Title: Billy’s Goat
Achievement Level: Practitioner 3 

Criteria and
Performance

Level
Rationales

Problem
Solving

Practitioner

The student uses a correct strategy and provides a correct answer to
the task. The student applies prior knowledge in $nding the area of the
circle “pi • r2 ”.

Reasoning &
Proof

Practitioner

The student constructs a systematic, mathematical justi$cation with
signi$cant information supporting their $nal solution. The student
provides the adequate mathematical calculations for each stage of
their solution. Feedback to student may include a suggestion to add
additional mathematical calculations speci$cally how they determined
“the total area of Billy’s yard, 22,500 ft2”. Converting 15000 to 1.5
minutes to an equivalent rate of 10000 to 1 minute simpli$ed the
resulting calculations considerably.

Communication

Expert

The student clearly identi$es the purpose of the task by stating the
questions to be answered along their solution path. Their approach is
methodical and coherent. The student provides terri$c insight along
the way towards their thinking process, “Question 1 isn’t even a
mathematical question”, and “where question 3 was simple, Question 4
is quite the opposite,'' $nally “the purpose of that is just so I have
easier numbers to work with later on”.

Connections

Expert

The student explains their rationale for why the calculation for the time
needed to mow the lawn would not likely be realistic. This
generalization into other cases is evidence of an expert.

Copyright 2023, Exemplars, Inc. All rights reserved.

Page 15



Representation

Practitioner

The student constructs an appropriate visual which portrays the
relationship between the area of the fenced in area, the area of the
circle and the area that will need to be mowed.
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Achievement Level: Practitioner 3
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Title: Billy’s Goat
Achievement Level: Expert 1 

Criteria and
Performance

Level
Rationales

Problem
Solving

Expert

The student utilizes an eHective strategy to answer the problem. Along
the way, the student analyzes additional questions relevant to a highly
detailed solution to the problem, ie. considering the length of rope
needed to tie around the stack and the goats neck. The student also
considers alternative strategies of simply building the fence higher, and
brings in outside information to consider the cost of the fence.

Reasoning &
Proof

Expert

The student provides rigorous mathematical arguments for their
calculations of their $nal answers. Accurate, mathematical evidence is
used throughout to justify their conclusions.

Communication

Expert

The student provides a coherent, sequenced approach for solving the
problem. The student achieves an expert through the insights they
provide about their reasoning in several places in the task which go
beyond the original task, including their discussion of the additional
rope needed to tie the goat, the idea of using Pythagorean theorem to
calculate the length of the rope to the fence plus the considering the
height of the goat, and discussing an analysis of an alternative solution
of simply building a higher fence and weighing this against the use of
the rope.

Connections

Expert

The student goes beyond the original problem to investigate additional
questions relating to the problem. Extending the solution to questions
beyond the original task demonstrates expert thinking.
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Representation

Expert

The student constructs two mathematical representations to portray
their thinking and help with developing an eHective solution for solving
the problem. The image of the goat with the 2ft label helps to clarify
the discussion of using Pythagorean Theorem in their discussion for
$nding the total length of the rope.
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Achievement Level: Expert 1
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