
 
 

 
 
Task: Sink or Float  
APS Mathematics Standard: Data Analysis, Statistics and Probability 
Grade Level: K – 2 
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Which objects do you think will float? Which objects do you think will sink? 
Be sure to make predictions and categorize the objects that float and the objects that sink.   
What do you think they have in common? 
How are they different? 
ime Required:  
 The task should take approximately 90 minutes. The investigation will take 60 minutes; the write 

up should take about 30 minutes. Take a break between the two sessions so students can observe 
any changes in the material used. 

uggested Materials: 
 A collection of objects that sink or float should be provided for the students to select from, such as 
cork, washers, Styrofoam cups, wooden wheels, dominoes, sponges, paper clips, a ping-pong ball, 
marble, stone, clay, pennies, paper, paper towels, balloons, erasers, felt, buttons, a Unifix cube, a 
clothespin, a straw and a plastic cup. 
 Tubs of water to conduct the experiment, paper and pencil 

ossible Solution… 
 This task is open ended because students can choose how many objects to try and there are many 

different strategies used by the students. 
 The comparing of weight and size and classifying can vary depending on the choice of objects by 

each student. 
 Look for observations the students make about the felt, which sinks later, as well as the straw, the 

Styrofoam cup, and the plastic cup. These items were partially on top and partially under the water. 

eaching Tips… 
 Set out a variety of objects for students to investigate, and place tubs of water around the room. 
 Students should work in small groups during the investigation.  
 Have the children look around the room and find new things to add to their collection to try out and 
predict before trying it. 
 After the children have had a chance to experiment with the objects in the collection, you might 
ask: 

• Were you surprised at any of your tests? 
• Did anything float for a while and then sink? 
• Why do you think it finally sank? 
• Are all the things that floated smaller than the things that sank? 
• Is the marble smaller or larger than the ping-pong ball? 
• In what other ways is the marble different from the ball? 
• Are all the things that sank heavier that the things that floated? 
• How did you keep track of what floated or sank? 
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• Were tally marks helpful or words? 
• Could you use any kind of graph from a previous problem to help you? 

 
Implementation Notes:  
� The mathematics assessments are not designed to be reading tests. When implementing the task, 

teachers should read the tasks orally to their students, and make sure that all students are clear on 
what the task is asking and answer questions that students may have.   

� Teachers should not lead the student to a specific strategy or solution. 
� Students may use manipulatives to work the problem to a solution. 
� Students should not be limited by the amount of space at the bottom of the task to complete the 

problem.  Allow students as much paper as they need to solve the task. 
� Although recommended times are given for each assessment, the assessments are untimed and 

teachers should allow students as much time as needed to complete each task.  
 
What the task accomplishes… 
2 This task investigates things that float and things that sink in water.  
2 The task also provides students to observe whether the characteristics changed with time.  
2 This task has the children observing, classifying, recording data, comparing weight and size, and 

estimating. 
 
What the student will do… 
• In solving this problem the students were encouraged to test as many materials as possible and to 

observe if they sank or floated and if some materials made them question either category.  
• Spend time having the students predict what some of the different objects might do before starting 

the experiment. 
• Encourage students to sort the objects in some way after they had tested each object.  
• Ask them to use their math skills and individual writing skills to label everything they did in a way 

that made sense to them. 
• The students had been investigating water for over a month in the classroom as one of our science 

units. We incorporated several interdisciplinary math and language activities. The children have 
compared water to sand and rice, and investigated how things look through and on water, observed 
how sand and oil mix with water, finding how things absorb and repel water and observed the 
movement of water droplets with food coloring. The students will be continuing with more 
investigations with water after the sink and float activity. 

 
Pre-Assessment Activities: The following tasks can be found in the APS K – 8 Mathematics Task 
Bank.  These are excellent activities to use as pre-assessment activities to develop problem-solving 
strategies for solving data analysis. 

Í Wrist Circumference K – 2 
Í The Number Cube Game K - 2  

 
Interdisciplinary Links:  
C This problem can be integrated to a science theme with water investigations. The unit could include 

the topic of liquids, solids and gasses.
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Benchmark Rubric: The following rubric supports the benchmark papers for the K – 2 task, Sink 
or Float. The benchmark papers represent work from student in first grade. 

Novice 

9 This student made very limited choices of materials to try in the 
water.  

9 There was no observed strategy to record all of the objects tested 
and no clear use of mathematical notation.  

9 The ‘16’ represents everything together but this student did not 
try that many items in the water at all. 

Apprentice 
9 This solution is not complete but labeling s and f over the objects 

started a strategy.  
9 This example needed more mathematical representation and 

some of the student's explanation was confusing. 

Practitioner/Proficient 

9 This solution shows a clearer understanding and organization of 
the task.  

9 The drawing has a truer representation of the positions of the 
objects in the water.  

9 Even though this student did not draw the felt after it sank she 
recorded her observation of the change.  

9 Labeling was used with s and f along with a tally strategy at the 
bottom of the paper. 

Expert 

9 This student changed strategies three times before deciding on 
this one and even though the recordings are not as organized as 
some, I felt it showed excellent thinking.  

9 This student also observed the felt on the top and started to write 
a sentence that added it to the bottom of her drawing.  

9 The use of mathematical numbers do match the objects observed 
and recorded.  

9 This work indicates very strong reasoning. 
 

Task Specific Rubrics: No task specific rubric has been created for the K – 2 Sink or Float 
mathematics task.  Teacher should use the benchmark papers, the standards alignment, and the district 
mathematics rubric to identify the performance levels for the student work. 
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APS Mathematics Content and Performance Standards… 
 
All of the APS Performance-Based Mathematics Assessments are aligned to the current APS Content 
and Performance Standards. Each task lists all of the standards that align with that task. The 
performance tasks are math rich and align to many aspects of the standards.  
 
To focus the teacher on the key mathematics that is intended for the problem, Target Performance 
Standards have been indicated for each task.  
 

Target Performance Standards K – 2: Data Analysis, Statistics and Probability  
 

Kindergarten: Data Analysis, Statistics and Probability 
• Collects information through counting and tallying (e.g., How many buttons are on your shirt?). 
• Describes, sorts, and classifies objects or information using representations. 
• Uses the concept NOT as a category for organizing information and explains the reasoning. 
 
Grade 1: Data Analysis, Statistics and Probability 
• Conducts simple statistical experiments and collects data (e.g., survey number of students who 

walked to school today). 
• Compares different ways of sorting, organizing, and representing the same data. Plots the data on 

a bar graph. 
• Identifies a sorting rule based on the attributes of the data (e.g., Put all the blue blocks together.). 
 
Grade 2: Data Analysis, Statistics and Probability 
• Conducts a simple experiment: 
9 identifies a problem, 
9 collects and records data using pictorial and symbolic graphs and charts, and 
9 describes and interprets data. 

• Analyzes data results both orally and in writing. 
 
Task Proficiency:  
9 Kindergarten: Sink or Float is a great activity to develop students’ classification and organization 

skills.  The students can predict what objects they think would sink or float.  Let students talk about 
their predictions.  Students should work in groups to conduct the experiment, giving them time to 
talk about their observations.  After the experiment students should be able to draw the objects that 
float and sink.  This is an excellent activity to develop the ‘concept of not’ as a category for 
organizing information.  

 
9 First Grade: Sink or Float is a fun activity for students to learn how to predict and observe which 

objects will sink or float.  First grade proficiency goes one step beyond the kindergarten 
proficiency, in that students are expected to record the results in a graph (or chart) and be able to 
identify a sorting rule.  At first grade students will need guidance for setting up the experiment, but 
will be able to work independently. 

 
9 Second Grade: Students at second grade should be able to conduct a simple experiment by 

identifying the problem – what items will sink or float?; collect and record the data using picture 
and symbols; and describe and interpret the data.  Students should be able to write a more formal 
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report on the results.  This is an excellent activity to have students present their results to the group.  
At second grade student may be able to choose additional objects to observe and report.  Students 
should be able to draw conclusions about the sorting rules and predict what would happen with 
items not tested in the original experiment. 

 
Teachers should look for the following concepts in the student’s performance: 
Í Can the students identify the objects? 
Í Can the students predict which objects will sink or float? 
Í Can the students make observations while conducting the experiment? 
Í Can the students record the results? 
Í Can the students make connections between the predictions and the results? 
Í Can the students create sorting rules for objects that sink or float? 
Í Can the students apply the sorting rules on objects not tested? 
Í How do the students record their results? 
Í Can students draw conclusions? 

 
 
 
 
 
 
 
 
 

©Teacher Instructions: Sink or Float K - 2 
5 - APS/RDA/CHF/Supplemental Mathematics Performance Assessments/April 2003 



 
 

Mathematical Standards Alignment: Sink or Float 
 
Strand I – Global Mathematical Processes: 
The student understands and uses mathematical processes. 
Benchmark (K – 12): The student uses problem solving, reasoning and proof, communications, 
connections, and representations as appropriate in all mathematical experiences. 
 
Performance Standards: 
Problem Solving and Reasoning 
• Develops resourcefulness and perseverance in problem solving in mathematics and other 

disciplines. 
• Recognizes when to use previously learned strategies to solve new problems. 
• Monitors, discusses, and reflects on the process of mathematical problem solving. 
Reasoning and Proof 
• Makes and investigates mathematical conjectures and uses them successfully in developing and 

evaluating mathematical arguments and proofs. 
Communication 
• Works in teams to share ideas, to develop and coordinate group approaches to problems, and to 

communicate findings. 
• Communicates mathematical thinking coherently and clearly to others. 
• Analyzes and evaluates mathematical thinking and strategies of others. 
Connections 
• Relates applications to mathematical language in various modalities. 
• Identifies and connects functions with real-world applications. 
Representations 
• Develops a repertoire of mathematical representation (e.g. pictures, written symbols, oral language, 

real-world situations, and manipulative models) that can be used purposefully and appropriately 
interchangeably.  

• Selects, applies, and translates among mathematical representations to solve problems. 
• Uses representations to model and interpret physical, social, and mathematical phenomena. 
• Uses manipulatives, calculators, computers, and other tools as appropriate in order to strengthen 

mathematical thinking, understanding, and power to build upon foundational concepts. 
 

Strand II – Number Sense and Operations: 
The student demonstrates number sense through experiences with meaningful mathematical problems 
that focus on number meaning, number relationships, place value concepts, relative effects of 
operations, and multiple representations to communicate sound mathematical thinking. 
Benchmark (K – 5): The student understands place value of whole numbers, composes and 
decomposes whole numbers, understands the operations and their effects on numbers, and solves 
problems with fluency, using a variety of methods. 
 
Performance Standards:  
Kindergarten: 
Number Meaning 
• Demonstrates one-to-one correspondence by keeping track of quantities while counting. 
• Connects numerals to the quantities they represent. 
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Number Relationships 
• Combines and separates sets of objects with quantities and identifies the parts and the whole. 
Number Operations 
• Represents numbers in a variety of equivalent ways (e.g., dots, pictures, numerals). 
• Combines and separates two single-digit numbers using pictures, stories, and objects to model the 

situation. 
• Records numerical information using pictures, words, and/or numbers. 
 
First Grade: 
Number Meaning  
• Forms and counts groups of objects (e.g., 2s, 5s, 10s).  
Number Relationships 
• Demonstrates that the number of objects (up to 20) does not change when the objects are moved 

or rearranged. 
• Identifies one more than and one less than a given number.  
 
Strand IV - Data Analysis, Statistics, and Probability: 
The student identifies patterns and special features of data and events of chance through experiences 
with meaningful mathematical problems that focus on comparing, predicting, representing data, and 
making decisions to communicate mathematical understanding. 
Benchmark (K – 5): The student designs a data question and collects, represents and analyzes data.  
The student compares representations and understands measures of center.  The student predicts 
outcomes and uses “likely” and “unlikely” to describe the probability of a given situation. 
 
Performance Standards: 
Kindergarten: 
Statistics 
• Collects information through counting and tallying (e.g., How many buttons are on your shirt?). 
• Describes, sorts, and classifies objects or information using representations. 
• Organizes and represents categorical data. 
• Selects, counts, and describes subsets of data, and explains the reasoning for the grouping. 
• Uses the concept NOT as a category for organizing information and explains the reasoning. 
• Interprets information based on simple graphs and surveys prepared by students. 
Probability 
• Describes patterns in nature and daily routines. 
• Makes predictions based on familiar situations and relates to the concept of chance (e.g., Will it 

rain on a sunny day?). 
• Uses probability terms such as “likely” and “unlikely”. 
 
First Grade: 
Statistics 
• Conducts simple statistical experiments and collects data (e.g., survey number of students who 

walked to school today). 
• Compares different ways of sorting, organizing, and representing the same data. Plots the data on 

a bar graph. 
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• Answers questions and communicates information based on data represented in bar graphs. 
• Identifies a sorting rule based on the attributes of the data (e.g., Put all the blue blocks together.). 
Probability 
• Describes regularly occurring patterns in nature and in daily routines. 
• Describes an event as likely or unlikely to occur. 
• Makes predictions about events. 
 
Second Grade: 
Statistics 
• Conducts a simple experiment: 
9 identifies a problem, 
9 collects and records data using pictorial and symbolic graphs and charts, and 
9 describes and interprets data. 

• Compares two data sets for similarities and differences. 
• Analyzes data results both orally and in writing. 
• Identifies range and unusual data points (e.g., Line up a class by height. Identify tallest and 

shortest student.). 
Probability 
• Describes the outcomes of simple probability experiments. 
• Uses probability terms such as likely, unlikely, impossible, probable, and certainty. 

 
Strand V – Patterns, Functions and Algebraic Concepts: 
The student demonstrates an understanding of algebraic skills and concepts through experiences with 
meaningful mathematical problems that focus on discovering, describing, modeling, and generalizing 
patterns and functions, representing and analyzing relationships, and finding and supporting solutions. 
Benchmark (K – 5): The student sorts and classifies objects by properties, extends, analyzes, and 
generalizes patterns, and models the result using appropriate tools.  The student understands qualitative 
and quantitative change and begins to use number properties. 
 
Performance Standards: 
Kindergarten: 
Patterns  
• Identifies, describes, and extends patterns with familiar objects in both classroom and real-life 

situations. 
 
First Grade: 
Patterns 
• Identifies, describes, creates, and extends patterns observed in familiar objects in real-life 

situations (e.g. 1 child = 2 eyes, 2 children = 4 eyes). 
 
Second Grade: 
Patterns 
• Describes, creates, and extends a wide variety of patterns. 
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