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What’s the Story, Data? 
 

Curriculum Objectives and Introduction 

 

Curriculum Objectives: 

Students will: 

• Identify different varieties of data. 
• Acquire and process data into multiple formats, including data visualizations. 
• Analyze data and use this analysis to drive decisions and design (application). 
• Critically analyze the validity of data-driven claims and determine how data can be 

misused or misrepresented. 
• Gain an understanding for how people develop algorithms to handle emerging 

forms of data (variety), large volumes of data and the increase in speed (velocity) 
with which data is produced. 

 

Introduction: 

We are currently in the age of data, where information streams in at a dizzying rate, to be 
analyzed, used and communicated to the masses in real time, only to generate even more data.  
While data, the term as well as the manifestation, is ubiquitous and plentiful, it is often ill 
defined. People claim to understand data and use it to bolster their opinions or choices. While, 
information in the form of data is all around us, we tend not to fully understand what it is and 
how it is used. 

Data can be defined in multiple ways, but at its heart it is information. This information varies in 
type. It can be numeric or character-based. Information can be an emotion or the pressure with 
which someone steps on a sensor at a doorway. Identifying and utilizing varieties of data have 
increased with the onset of advanced technologies.  Utilizing different forms of data requires that 
we determine ways to analyze the information. Computer algorithms play a large part in enabling 
the use of multiple forms of data. Computers also aid in processing and analyzing increased 
volumes of data generated through technologies such as social media, advanced sensor 
technologies, smartphones, and global business that have changed the way we interact in the 
world. 

Data science is an emerging field tasked with making sense of the enormous volume of 
generated data and extracting value through synthesizing the many sources of data and designing 
data-driven products and solutions.    
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Standards 

Next Generation Science Standards (NGSS) 

4-PS3-2 – Make observations to provide evidence that energy can be transferred from place to place by 
sound, light, heat, and electric currents.  

4-PS3-4 – Apply scientific ideas to design, test, and refine a device that converts energy from one form 
to another.  

3-5 ETS1-1– Define a simple design problem reflecting a need or a want that includes specified criteria 
for success and constraints on materials, time, or cost.  

ETS1.A – Defining and Delimiting Engineering Problems - Possible solutions to a problem are 
limited by available materials and resources (constraints). The success of a designed solution is 
determined by considering the desired features of a solution (criteria). Different proposals for solutions 
can be compared on the basis of how well each one meets the specified criteria for success or how well 
each takes the constraints into account. 

ETS1.B – Developing Possible Solutions - Research on a problem should be carried out—for 
example, through Internet searches, market research, or field observations—before beginning to design a 
solution. An often productive way to generate ideas is for people to work together to brainstorm, test, and 
refine possible solutions. Testing a solution involves investigating how well it performs under a range of 
likely conditions. Tests are often designed to identify failure points or difficulties, which suggest the 
elements of the design that need to be improved. At whatever stage, communicating with peers about 
proposed solutions is an important part of the design process, and shared ideas can lead to improved 
designs. 

MS – ETS1-1 – Define the criteria and constraints of a design problem with sufficient precision to 
ensure a successful solution, taking into account relevant scientific principles and potential impacts on 
people and the natural environment that may limit possible solutions. 

NGSS Science and Engineering Practice Standards 

SEP1: Asking questions and defining problems. 
SEP2: Developing and using models. 
SEP3: Planning and carrying out investigations. 
SEP4: Analyzing and interpreting data.  
SEP5: Using mathematics and computational thinking. 
SEP6: Constructing explanations and designing solutions. 
SEP7: Engaging in argument from evidence. 
SEP8: Obtaining, evaluating, and communicating information. 
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NGSS Cross Cutting Concepts  

1. Patterns 
2. Cause and Effect: Mechanism and Explanation 
3. Scale, Proportion, and Quantity 
4. Systems and System Models 
5. Energy and Matter: Flows, Cycles, and Conservation 
6. Structure and Function 
7. Stability and Change 

Next Generation Science Standards Reference: 
NGSS Lead States. 2013. Next Generation Science Standards: For States, By States. 

Washington, DC: The National Academies Press.  

Common Core State Standards Mathematics 

3.MD.B.3 – Draw a scaled picture graph and a scaled bar graph to represent a data set with several 
categories. Solve one- and two-step "how many more" and "how many less" problems using information 
presented in scaled bar graphs.  

4.MD.A.1 – Know relative sizes of measurement units within one system of units including km, m, cm; 
kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a 
larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table.  

4.MD.C – Geometric measurement: understand concepts of angle and measure angles. 

4.MD.C.6 – Measure angles in whole-number degrees using a protractor. Sketch angles of specified 
measure.  

5.G.A – Graph points on the coordinate plane to solve real-world and mathematical problems. 

5.G.A.1 – Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the 
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the 
plane located by using an ordered pair of numbers, called its coordinates. Understand that the first 
number indicates how far to travel from the origin in the direction of one axis, and the second number 
indicates how far to travel in the direction of the second axis, with the convention that the names of the 
two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate). 

5.G.A.2 – Represent real world and mathematical problems by graphing points in the first quadrant of 
the coordinate plane, and interpret coordinate values of points in the context of the situation. 

5.G.B.3 – Understand that attributes belonging to a category of two-dimensional figures also belong to 
all subcategories of that category. For example, all rectangles have four right angles and squares are 
rectangles, so all squares have four right angles. 

5.G.B.4 – Classify two-dimensional figures in a hierarchy based on properties. 
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5.NBT.B.7 – Add, subtract, multiply, and divide decimals to hundredths, using concrete models or 
drawings and strategies based on place value, properties of operations, and/or the relationship between 
addition and subtraction; relate the strategy to a written method and explain the reasoning used. 

5.MD.A.1 – Convert among different-sized standard measurement units within a given measurement 
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world 
problems. 

6.EE.A.2.C – Evaluate expressions at specific values of their variables. Include expressions that arise 
from formulas used in real-world problems. Perform arithmetic operations, including those involving 
whole-number exponents, in the conventional order when there are no parentheses to specify a particular 
order (Order of Operations).  

6.RP.A.1 – Understand the concept of a ratio and use ratio language to describe a ratio relationship 
between two quantities. 

6.RP.A.3 – Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by 
reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 

6.RP.A.3.A – Make tables of equivalent ratios relating quantities with whole-number measurements, 
find missing values in the tables, and plot the pairs of values on the coordinate plane. Use tables to 
compare ratios. 

 6.SP.B.4 – Display numerical data in plots on a number line, including dot plots, histograms, and box 
plots.  

6.SP.B.5 – Summarize numerical data sets in relation to their context. 

6.SP.B.5.C – Giving quantitative measures of center (median and/or mean) and variability 
(interquartile range and/or mean absolute deviation), as well as describing any overall pattern and any 
striking deviations from the overall pattern with reference to the context in which the data were gathered.  

Common Core Mathematical Practices 

MP1: Make sense of problems and persevere in solving them. 
MP2: Reason abstractly and quantitatively. 
MP3: Construct viable arguments and critique the reasoning of others. 
MP4: Model with mathematics. 
MP5: Use appropriate tools strategically. 
MP6: Attend to precision. 
MP7: Look for and make use of structure. 
MP8: Look for an express regularity in repeated reasoning. 
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Common Core State Standards ELA/Literacy 

L.4.3.A – Choose words and phrases to convey ideas precisely. 

SL.4.2 – Paraphrase portions of a text read aloud or information presented in diverse media and 
formats, including visually, quantitatively, and orally. 

SL.5.1 – Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grade 5 topics and texts, building on others’ ideas and expressing their 
own clearly. 

SL.5.2 – Summarize a written text read aloud or information presented in diverse media and formats, 
including visually, quantitatively, and orally. 

SL.5.2.D – Review the key ideas expressed and draw conclusions in light of information and knowledge 
gained from the discussions. 

SL.5.4 – Report on a topic or text or present an opinion, sequencing ideas logically and using 
appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an 
understandable pace. 

SL.5.5 – Include multimedia components (e.g., graphics, sound) and visual displays in presentations 
when appropriate to enhance the development of main ideas or themes. 

RI.4.3 – Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, 
including what happened and why, based on specific information in the text. 

RI.4.5 – Describe the overall structure (e.g., chronology, comparison, cause/effect, problem/solution) of 
events, ideas, concepts, or information in a text or part of a text. 

RI.4.7 – Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, 
diagrams, time lines, animations, or interactive elements on Web pages) and explain how the information 
contributes to an understanding of the text in which it appears. 

RI.5.2 – Determine two or more main ideas of a text and explain how they are supported by key details; 
summarize the text. 

RI.5.4 – Determine the meaning of general academic and domain-specific words and phrases in a text 
relevant to a grade 5 topic or subject area. 

RI.5.7 – Draw on information from multiple print or digital sources, demonstrating the ability to locate 
an answer to a question quickly or to solve a problem efficiently. 

RI.6.7 - Integrate information presented in different media or formats (e.g., visually, quantitatively) as 
well as in words to develop a coherent understanding of a topic or issue. 



What’s the Story, Data?  
 

Illinois Mathematics and Science Academy®  T  6 
 

RL.4.1 – Refer to details and examples in a text when explaining what the text says explicitly and when 
drawing inferences from the text. 

RL.5.4 – Determine the meaning of words and phrases as they are used in a text, including figurative 
language such as metaphors and similes. 

RST.6-8.3 – Follow precisely a multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 

RST.6-8.4 – Determine the meaning of symbols, key terms, and other domain-specific words and 
phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and 
topics. 

RST.6-8.7 – Integrate quantitative or technical information expressed in words in a text with a version 
of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 

W.4.9 – Draw evidence from literary or informational texts to support analysis, reflection, and research. 

W.5.1.C – Link opinion and reasons using words, phrases, and clauses (e.g., consequently, specifically). 

W.5.2 – Write informative/explanatory texts to examine a topic and convey ideas and information 
clearly. 

W.5.7 – Conduct short research projects that use several sources to build knowledge through 
investigation of different aspects of a topic. 

W.5.8 – Recall relevant information from experiences or gather relevant information from print and 
digital sources; summarize or paraphrase information in notes and finished work, and provide a list of 
sources. 

W.6.1 – Write arguments to support claims with clear reasons and relevant evidence. 

 
Common Core Mathematics and ELA Standards Reference: 
Authors: National Governors Association Center for Best Practices, Council of Chief State 
School Officers. 
Title: Common Core State Standards. 
Publisher: National Governors Association Center for best Practices, Council of Chief State 
School Officers, Washington D.C. 
Copyright Date: 2010 
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What’s the Story, Data? is an integrative 4
th

 and 5
th

 grade STEM curriculum that immerses the 

students into the world of data.  Students will experience data in a variety of formats and gain 

skills in acquiring, processing, interpreting and analyzing data; as well as in communicating 

results through hands-on, minds-on activities. Students will be introduced to the “big data” 

concepts of volume, variety, and velocity of data, and will use and create visualizations to 

convey the story of collected data.  Additionally, students will use data to critically analyze the 

validity of claims and will explore how data can be manipulated to misrepresent a claim. 

This unit introduces students to the world of data.  In the first activity, DATA is the Word, 

students will work with team-members to brainstorm a list of words or phrases associated with 

the word “data.”  They will develop a graphic representation of their list by creating a word 

cloud to show their interpretation of the relative importance of each word or phrase.  Students 

will next receive a sample of “data” in the form of a variety of small seashells in The Shell 

Game.  Student teams must decide upon a classification system for their data and create 

attribute-value pairs to describe a set.  Finally, students will use attribute-value pairs to sort data 

and will discuss the importance of a data classification system for data storage and retrieval. 

This unit utilizes the story, Sir Cumference and the Off-the-Charts Dessert to introduce the 

students to two basic data representations: bar graphs and pie charts. In And the Survey Says…!, 

students will design a survey to collect data and will use manipulatives to construct a bar graph 

and pie chart to represent their data.  An extension of this part of the activity will have students 

deconstruct the pie chart to compare the proportion of each shaded sector of the circle to the 

proportion of data represented by that sector.  Students will match various data sets with their 

graphs and will infer which graph best represents different data types in the activity Data 

Representations.  Line graphs and scatter plots will be introduced. 

In this series of activities, students will be using claim-evidence-reasoning skills to evaluate two 

claims.  Average Body Temperature asks students to use data to analyze the claim, “Is the 

average human body temperature 98.6 F?”  Hand Dominance addresses the second claim:  Is 

one’s dominant hand is more accurate when throwing a ball against a target than the non-

dominant hand?  In both activities, students will follow the statistical inquiry process to evaluate 

evidence against a claim.  Finally, students will investigate Misleading Claims and will reason 

about the conclusion the author of the image implies.  They will rationalize why the graph is not 

a valid representation of the data in context. 
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In the first activity, Webster, students explore the book, Webster’s Email, by Hannah Whaley, 

which demonstrates how an email moves from person to person within a simple social network. 

The second activity, Untangling Strands, extends students’ knowledge of networks by creating a 

randomly generated network and charting the movement of a message through it. In the last 

activity, Connected, students examine how their own networks are constructed of smaller 

networks that are connected together. They explore the structure of larger non-random networks, 

and how businesses might use these networks to better direct their advertising. 

In this series of activities, students will explore several dimensions of Big Data.  In the activity, 

Volume, students will use historical data on the annual amount of data generated to predict future 

growth in the volume of data generated.  Students will then enter the realm of the Internet of 

Things by investigating sensors and the types of data they can generate in the activity Variety:  

Sensing Data.  Student teams will visit stations and construct circuits using littleBits® 

technology to investigate how different sensors work and will brainstorm potential uses of the 

sensor in a new product.  Finally, the Internet of Things asks teams of students to design a 

“smart” device using one of the sensors examined in the prior activity. Students will use 

engineering design principles to create a prototype and will storyboard and model an app that 

will interface with their device.  They will present their “inventions” at a simulated conference. 

In the first activity, Sliding Steps, students explore the use of an algorithm to solve a 3X3 

number tile slide puzzle. Students are asked a series of questions regarding the consistency and 

repeatability of the algorithm, and to consider where the algorithm might fail or need to be 

redesigned to work more efficiently. In the second activity, Runtime Waldo, students will further 

explore the nature of algorithms, this time with a focus on how data can enhance the design of an 

efficient algorithm to solve a difficult puzzle. 

Ready for School asks students to formally consider the concept of algorithms.  Students will use 

a context familiar to them – getting ready for school – to sequence an algorithm and represent 

this algorithm using flowchart symbolism.  Next, in Scratch Square students will use another 

familiar context – drawing a square – to write an algorithm, represent it using a flowchart, and 

translate the flowchart symbolism into a computer program using Scratch.
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In the first activity, Tweet Tweet, students consider the concept of text-based data and explore 

how one can determine emotion, or sentiment, from a discrete amount of text. The activity 

focuses on how certain words, and combinations of words, express emotion that can sometimes 

be easily determined, and sometimes not. Students further explore the concept of sentiment in the 

second activity, Define Good. In this activity, students will identify words that convey a 

sentiment and will build a sentimental dictionary that they will continue to use in future 

activities. In the third activity, How You See It, students will build a graph visualizing the 

sentimental nature of the tweets from the first activity. 

In the first activity, Beat the Machine, students work in pairs to compare their sentiment analysis 

ability with a computer’s ability to analyze the same text. In the second activity, Clean Sweep, 

students develop an understanding of one of the requirements for a computer-based sentiment 

analysis program: that the data must be “cleaned” of non-sentimental words prior to analysis. 

Lastly, In the Bag challenges students to develop a process to assess and calculate the sentiment 

in a product review and identify the difficulties associated with the process. 

Students will be investigating databases and the methods to store and retrieve unique pieces of 

information.  The first activity, Random Access, asks students to investigate retrieval times if 

information, or data, were randomly stored in various locations within the database.  They will 

be creating and testing their own database models to minimize the retrieval times for a set of data 

in the activity Storage/Retrieval Algorithm Design. 

In the first activity, The Art of Communication, students will view a series of data visualizations 

for a specific amount of time.  After viewing the infographic, student pairs will attempt to retell 

the story of the visualization and will evaluate its effectiveness in telling its story.  Next, students 

will use their evaluations to develop a set of criteria for creating effective data visualizations. 

Say it with Graphics asks student pairs to choose an Excel data set to investigate.  Students will 

write a question or questions that the data can help answer.  They will then design a chart or map 

using Datawrapper software that will clearly tell the story of their chosen data.  Using the design 

criteria established in the first activity, student teams will create their own data visualization to 

share with the class. 
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 Create a graphic representation of the word data. 

 Generate attribute-value pairs for a set of data. 

 Sort and retrieve data using a data classification model. 

 

 

 Design a survey to collect data. 

 Represent data using a bar graph and pie chart. 

 Identify bar graphs, line graphs, pie charts, and scatter plots. 

 Explain the appropriate use of each type of graph. 

 Interpret what is shown on a graph. 

 

 

 Use the statistical inquiry process to investigate a statistical question. 

 Collect and represent sample data using line plots. 

 Calculate and interpret the mean, median, mode, and range of a data set. 

 State a claim and support the claim with evidence. 

 Informally draw conclusions about a larger population based on  

sample data, and discuss the reasonableness of the sample. 

 Analyze claims made using misleading graphs. 

 

 

 Model the structures and the flow of information in simple networks. 

 Model the structures and the flow of information in random networks. 

 Model the structures and the flow of information in nonrandom networks. 

 Use evidence to support a claim about how the structure of the network impacts the flow 

of information among the people in a network. 

 Explore how businesses might use networks for advertising. 
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 Explore two dimensions of Big Data:  Volume and Variety. 

 Investigate electronic sensor data using littleBits® technology. 

 Define the “Internet of Things” (IoT) and design a product using sensor technology that 

would connect to the IoT. 

 

 

 Understand that algorithms are a sequence of specific actions used to solve a problem. 

 Discover that algorithms should be repeatable and consistent in their results. 

 Explore the use of data in algorithm design and how data may be used to make an 

algorithm for a complex problem more efficient. 

 

 

 Understand that an algorithm can be defined as a process or set of rules to solve a 

problem. 

 Model an algorithm using flow-chart symbols. 

 Create an algorithm and flowchart for drawing a square. 

 Use Scratch to program an algorithm for a square. 

 Modify the Scratch program to draw another geometric shape. 

 

 

 Interpret the emotion in text-based data. 

 Determine what words or phrases help to determine the emotion within text-based data. 

 Create a graphical representation of an analysis of sentiment words. 

 Interpret sentiment analysis data.  

 Compare graphical representations of data and identify available information. 

 Develop an understanding that quantifying qualitative data helps with assessment. 

 Develop and understandings that removing extraneous data from the data set makes the 

analysis of that data go faster. 

 Identify the limitations inherent in computer-based sentiment analysis of text data. 
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 Use a model to understand that there are different algorithms used to store/retrieve data. 

 Use the engineering design process to design a data management system that minimizes 

retrieval time. 

 Discuss the problems data scientists might encounter when managing large data sets. 

 

 Interpret and evaluate data visualizations. 

 Develop a set of criteria for designing a data visualization. 

 Determine questions that data sets can answer through investigation. 

 Use software to create a graphic representation of a data set. 

 Create a data visualization to communicate information. 



What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES  
Objectives: 

• Create a graphic representation of the word data. 
• Generate attribute-value pairs for a set of data. 
• Sort and retrieve data using a data classification model. 

 
 

Background Information 
 

The amount of data generated is growing at an exponential rate.  
It is estimated that the amount of data generated in the previous 
two years is more than the amount of data that has been generated 
in all of prior history (source:  IBM).  Our students are inundated 
with data on a daily basis.  They must learn to filter, sort, explore, 

process, analyze, conclude, and decide based on an ever-increasing exposure to 
data.  But, what actually is data?   
 
Data can be described as a collection of pieces of information, or “facts”.  
These facts can be represented by words, numbers, measurements, or 
observations.   Data classification is the process of organizing data into 
categories for its most effective and efficient use. A well-planned data 
classification system makes essential data easy to find and retrieve. 
Additionally, these distinct pieces of information can be translated into a 
format that computers can understand.  While the human mind has great 
capacity for storing and analyzing information, the future of data science lies in 
the ability of networks of computers using algorithms developed by data 
scientists to extract meaning and value from the proliferation of generated data. 
 
Throughout this curriculum, it is an overarching goal that elementary students 
develop an understanding that data is not simply numbers, categories, sounds, 
or pictures.  Instead, we want them to view data through a new lens in which 
these numbers, categories, sounds, or pictures tell a story through context, 
exhibit variation, and can answer questions about their world.   
 

 Inquiry Overview 

In this series of activities, students will be introduced to the world of data.  In 
the first activity, students will brainstorm as a member of a team a list of words 
or phrases that they associate with the word data.  They will then develop a 
graphic representation of their list by creating a word cloud (Wordle) to show 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES their interpretation of the relative importance of each word or phrase.   

Next, students will receive a sample of “data” in the form of a variety of small 
seashells.  Student teams must decide upon a classification system for their 
data and create attribute-value pairs to describe a set of data.  Finally, students 
will use attribute-value pairs to sort data and will discuss the importance of a 
data classification system for storage and retrieval of data. 

Activities 
 
Activity 1: DATA is the Word! 
 
Objectives: 

• Identify words or phrases associated with the word data. 
• Construct a graphic representation of the relative importance of each 

“category” or words or phrases. 
 
Standards: 

Common Core State Standards ELA/Literacy: 
RI.4.7, RI.5.4, SL.5.1, SL.5.2, SL.5.5, W.5.7 
 
Estimated Time: 

• 5 Minutes – Background Information 
• 30 Minutes – Data Research 
• 60 Minutes – Poster Development 
• 25 Minutes – Sharing and Debrief 

 
Suggested Inquiry Approach: 

To begin, arrange the students in groups of two and distribute the student pages 
for Activity 1 to each individual student.  Students will then brainstorm words 
or phrases that they associate with the word data.  Below are some suggested 
prompts to encourage student thinking: 

• What are some synonyms (a word having the same or nearly the same 
meaning) of the word data?[facts, evidence, results, statistics, 
conclusions, details, measurements, etc.] 
 

• What are some potential sources of data? or How can we collect 
data?[surveys, interviews, experiments, sensors, social media, 
observation, etc.] 

Activity 1: DATA is the 
Word Materials: 

for each partner team: 
• DATA sheet  
• DATA size template 
• Markers 
• Computer with Internet 

access(optional) 
• Student Pages (each) 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES • What are some ways that data can be represented? or How can we 
show the data we collect? [charts, pictographs, bar graphs, line graphs, 
dot plots, tables, etc.] 
 

• What are some different types of data?[numbers, words, binary, 
quantitative, qualitative, etc.] 
 

• Where can we store data? [computer, file cabinet, database, cloud, cell 
phone, etc.] 

If students are having difficulty generating a word list, you may choose to 
allow them to use the Internet to research the different questions posed.  
Student teams should generate at least ten but no more than twenty words or 
phrases.  If desired, partner teams may pair up with another partner team to 
share words or phrases. 

Once students have generated their list of words, they are now tasked with 
organizing their words or phrases into categories.  They should then determine 
which categories are most important and which are not as important.  Students 
can assign each category a value to indicate importance with 1 being the 
highest priority and 5 being the lowest.  Using the DATA SIZING template, 
each identified priority level can be assigned a “font” size from the template to 
use as a guide in writing the words or phrases on a graphic display. 

Students will create a word cloud (Wordle) graphic on the provided DATA 
poster template.  Please share the following information with students on how 
to construct their graphic representation: 

• Words or phrases may be written on the poster either horizontally or 
vertically. 
 

• The DATA SIZING template may assist students in writing words or 
phrases of a chosen size.   
 

• Encourage students to first use pencil to layout the sizing and location 
of their words, and then retrace using markers. 
   

• Students may decide which color(s) to use for each size, or may 
randomly color their words and phrases on the poster. 

 

Data is the Word 

For a list of websites 
that students can use, 
open the PowerPoint 
01 ACT1 Data is the 

Word.pptx  
file in the Teacher’s 
Resource folder at 
learning.imsa.edu. 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES If desired, students may create a word cloud using any of the following 
websites: 

http://www.wordle.net/  (requires the use of JAVA) 
Students may click on the Advanced tab and enter their words followed by a 
colon and then a size (typically between 50 and 500 points). 
  

 

 

 

 

http://www.abcya.com/word_clouds.htm  
With this website, students can create word clouds.  To make words larger, 
type the word (or copy and paste) multiple times.  An example is shown below. 

 

 

 

 

 

Other sources for creating word clouds are shown below: 

https://tagul.com/create  
https://worditout.com/word-cloud/create 
http://www.wordclouds.com/  
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES Debrief Activity 1: 

Student partner teams should share their posters and indicate how they 
designed their final product.  The following questions may assist in each 
team’s debrief of their poster: 

 How did you decide into which categories to sort your words or 
phrases? 
 

 What made you choose some words or phrases as more important 
than other words or phrases? 
 

 How did you decide what colors to use on your poster? 
 

 What should people glancing at your poster notice about your 
representation of the word “data”? 

Once student teams have shared their poster presentations, host a whole-class 
discussion on what DATA can mean.  It is desirable for students to realize that 
data is more than a collection of numbers.  As an exit slip, have students write 
their personal definition of data. 

  

Illinois Mathematics and Science Academy®    T 21 
 



What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES Activity 2:  The Shell Game 
 
Objectives: 

• Develop a set of attributes to describe a set of data. 
• Use attribute-value pairs to retrieve a particular subset of data. 

 
Standards: 

NGSS: SEP2, Crosscutting Concept:  Patterns 
Common Core State Standards Mathematics: MP.5 
Common Core State Standards ELA/Literacy: SL.5.1, W.5.2.D 
 
Estimated Time: 

• 15 Minutes – Introductory Discussion 
• 60 Minutes – Activity 
• 30 Minutes – Discussion 
• 15 Minutes – Debrief 

 
Advanced Preparation: 

Prior to students entering class, make sure that 
the small seashells have been thoroughly mixed 
together.  Separate out roughly equal portions 
of shells into 2-oz. soufflé cups depending upon 
the number of partner teams that can be created 
within the class.  The portion sizes can be reduced to a smaller amount for your 
students if desired. 

Suggested Inquiry Approach: 

Pass out the student pages.  Assign students to partner teams, and then convene 
the class together for a whole group discussion.  Pose the following questions 
to students: 

• What does it mean to ‘classify’ an object? 
 

• What do you think ‘data classification’ means? 
 

• Why might it be important to be able to classify data? 

Allow time for partners to first share ideas with each other, and then ask each 
partner team to share an idea with the class.  Encourage all responses and 
record on the board or on chart paper. 

Activity 2:  The Shell 
Game Materials: 

for each partner team: 
• Soufflé cup with mixed 

small seashells 
• Shell Game Template 
• Ruler 
• Hand lens 
• Two different-colored 

small Post-it pads 
for each student: 
• Student Pages 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES Next, provide each partner team with one cup of shells.  Allow teams plenty of 
time to use the hand lenses to write down observations about their “data.”  
Encourage students to write as many observations as they can.  Then, have 
students sort the data into piles. Indicate to students that the shells represent 
“data” that has been collected at a particular location along a beach.   

Their task is to develop a list of attributes to describe the shells.  This may be 
a difficult task at first for students to accomplish, so encourage them to write 
words or phrases to describe the shells using a separate Post-it note sheet for 
each descriptive word.  The descriptive words are values of a particular 
attribute.  Students may notice that broader “categories” emerge, such as size, 
color, luster, shape, etc. that would represent a particular attribute of a shell.  
These attribute categories will be written on a different color Post-it note sheet.  
Together, a category heading (attribute) and a descriptive word (value) will 
form an attribute-value pair.   

Some questions to ask students if they are having difficulty describing the data 
are shown below followed by a listing of potential attributes and values of the 
seashells: 

• Do you see any patterns on the shells?  Can you describe how they 
look? 

• Are some of the shells shaped differently than others?  How could 
you tell them apart? 

• How are some shells similar to each other?  How are they different 
(how do the shells vary)? 

Size (Length) 

Small (less than 7 mm) 
Medium (between 7 

and 15 mm) 
Large (greater than 15 

mm) 

Main Color 

White 
Brown 
Green 
Beige 

Yellow 
Gray 

Texture 

Smooth 
Bumpy 
Rough 
Sharp 

 

Shape 

Twirly 
Round 
Spiral 

Cylindrical 
Fan-shaped 
Pointy/Cone 

Strength 

Thick 
Thin 

Luster 

Dull 
Shiny 

Pattern 

Brown Stripes 
Dots 

Stripes and Dots 
Raised Lines 

Dark lines 

 

Attribute-Value Pairs 

For an introduction to 
this concept, visit the 
Teacher’s Resource 
folder at 
learning.imsa.edu.  
There is a PowerPoint 
presentation with shell 
images that may be 
helpful for students 
who are struggling 
with describing the 
shells. 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES The number of colors on each shell may be another attribute chosen by 
students.  Please note that the list shown is an example and is by no means all-
inclusive.  Students may come up with other attributes to describe shells, such 
as “roughness”, “shininess”, “width”, etc. 

Provide each team with a Shell Game template.  Student teams will then select 
one of their piles of shell data, or a particular shell, and will use each attribute 
Post-it combined with one value Post-it to describe the selected data.  
Encourage teams to draw exactly the data they are describing with the 
attribute-value pairs, including the number of pieces of data they are 
describing.  Teams will affix their selected Post-it sheets to the template and 
will then place all the shells back into their small soufflé cup and mix.   

Now, student teams will move to another team’s Shell Game template and will 
read the listing of attribute-value pairs.  They will sort the data using the 
attribute-value pairs listed on the template and will place their resulting data 
into the circular area on the template.  Once all teams are done, allow the teams 
to return to their template and compare the data in the circle to the data that 
they described and sketched on their student pages.  Encourage teams to 
discuss which attribute-value pairs they used to initially sort the data.   

Debrief Activity 2: 

Once students have returned to their seats, ask partner teams to work with 
another partner team to answer the discussion questions on student page #4 for 
this activity.  Then, have teams share their ideas in a whole class discussion. 
 
 What were some similarities and differences in how each team named 

their attribute-value pairs? 
 

 Should your attribute-value pairs have led to the other team selecting 
only one piece of data?  Why or why not? 
 

 How could you sort your data using ATTRIBUTE-VALUE pairs? 
 

 Why is it important to be able to sort data? 
 

 What are some ways to organize data? 
 

Provide adequate time to thoroughly discuss the answers to these questions.  
If desired, provide teams an opportunity to modify their attribute-value pairs 
based on this discussion and run through the activity again. 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES Students should come to the conclusion that it is extremely important to 
uniquely describe each piece of data.  Students should mention tables or 
spreadsheets as ways to organize data.  (Also, sorting algorithms are necessary 
to efficiently retrieve the stored data.  This idea will be addressed in the 
Database unit.) 
 
The following question asks students to analyze their thinking when using the 
attribute-value pairs to sort the data: 
 
 Ask student teams to share which attribute-value pairs were used to 

initially sort the data and to state why they chose that particular pair.  
. 

EXTENSIONS 

If desired, students could enter the attributes as column headings in an EXCEL 
spreadsheet or Google Sheets document.  Choose 10 pieces of data (shells) and 
have students enter each shell’s value for a given attribute in a row.  Students 
can then experiment with the sorting function of the spreadsheet software. 

An additional example using planetary data can be found at 
http://oakdome.com/k5/lesson-plans/excel/excel-sorting-filtering-lesson.php  

 
 
 
 
 
 
 
 
 
 
 

  

STOP 

Before moving on to the 
next unit, be sure to 
submit your feedback to 
the Content Classroom at 
https://learning.imsa.edu/ 
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What’s the Story, Data? 
Unit 1: Discovering Data 

NOTES RESOURCES 

Konold, C., Harradine, A., & Kazak, S. (2007). Understanding Distributions by 
Modeling Them. International Journal of Computers for Mathematical 
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What is data classification? - Definition from WhatIs.com. (n.d.). Retrieved 
January 03, 2017, from 
http://searchdatamanagement.techtarget.com/definition/data-classification 
 
What is data, and why is it important? (2016). Retrieved January 03, 2017, 
from https://www.import.io/post/what-is-data-and-why-is-it-important/ 
 
What is Data? (n.d.). Retrieved January 03, 2017, from 
https://www.mathsisfun.com/data/data.html 
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Unit 1: What is Data? 
Activity 1: DATA is the Word! Student Pages 

Illinois Mathematics and Science Academy®   S 1 

Background Information:  Data is everywhere.  We are constantly generating new 
data.  The challenge is how to collect, analyze, and interpret data to make good 
decisions.  But what exactly is data?  You will be exploring this question with your 
team.   

Design Challenge: Your team will create a word diagram to 
represent your description of the word DATA. 

Materials:  
• DATA poster template • DATA SIZING template
• Markers • Computer with Internet access

Procedure: 

1. With a partner, brainstorm words or phrases that describe the word “DATA”.
If directed by your teacher, you may use the Internet to help you research
this word.  Write your ideas in the space below.
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2. Now, use the table below to organize your words or phrases into at least two,
but no more than five, different categories.  Be sure to label the top of the
column with the name of the category.   Once you organize your words, listen
to your teacher’s instructions on how to construct your DATA word diagram.

Importance            Size Importance            Size Importance            Size Importance            Size Importance            Size 

Importance:  Rank the columns from the MOST to the LEAST important 
Size:  Assign a word height to each category using the DATA SIZING template 

3. How did your team decide to choose the categories and design the word
diagram?
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Activity 2: The Shell Game Student Pages 
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Problem: How can data be classified?

Materials:  

• 1 plastic cup small seashells • Ruler
• Hand lens • Small Post-it Pads,

two different colors
Procedure: 
1. You and your partner will receive a cup of “data” from your teacher.  Using a

hand lens, write down some observations of your data in the space below.
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2. Your team will now sort the data into piles in any way that you choose.  Be 
sure to discuss with your partner the reasons why you are organizing your data 
into the different piles. 
 

3. Using one color of Post-it pads, describe the data in each pile.  Be sure to use a 
different Post-it note sheet for each descriptive word (one word per Post-it). 
 

4. Gather up all the Post-it notes and now sort them into categories.  Using 
another color of Post-it note sheets, create a heading for each of your 
categories and place these sticky notes by their group of descriptive words.  Be 
sure to keep your data (shells) into the piles you created. 
 

5. The heading Post-its can be given another name:  ATTRIBUTE.  Each of the 
descriptive words under each heading is referred to as a VALUE.  Together, 
they can form an ATTRIBUTE - VALUE pair.  For example, if SIZE is the 
attribute, or characteristic of one of the pieces of data, then LESS THAN 2mm 
could be one example of a value of that attribute.  We can write the 
ATTRIBUTE-VALUE pair as SIZE - LESS THAN 2mm.  List some of your 
ATTRIBUTE – VALUE pairs in the table below: 

ATTRIBUTE – VALUE ATTRIBUTE - VALUE 
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Activity 2: The Shell Game Student Pages 
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6. Now, choose one of your piles of data.  On the Shell Game template
provided by your teacher, arrange the Post-it note sheets so that they form
ATTRIBUTE-VALUE pairs that describe the data in the pile.

7. In the space below, draw a picture that represents the data your team is
describing using the ATTRIBUTE-VALUE pairs.  Draw your data exactly as it
appears in the pile, including how many pieces are in your data pile.

8. Once you have placed your Post-it note sheets on the template, please
return all of your data to the plastic cup and mix it up.

9. You will now move to another team’s Shell Game template.  Read their
ATTRIBUTE-VALUE pairs carefully, and select from their plastic cup the data
that is represented by the descriptions.

10. When you return to your Shell Game template, analyze the data selected by
the other team.  Did they choose the data you described?  Share with the
other team how well they did in retrieving the data you intended.

11. If time allows, adjust your ATTRIBUTE-VALUE pairs and try again!
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Discussion Questions: 
1.) What similarities and differences did you notice in how other teams named 

their ATTRIBUTE-VALUE pairs? 
 
 
 
 

2.) Should your ATTRIBUTE-VALUE pairs have led to the other team selecting 
only one piece of data?  Why or why not? 
 
 
 
 
 

3.) How could you sort your data using ATTRIBUTE-VALUE pairs? 
 
 
 
 
 
 

4.) Why is it important to be able to sort data? 
 
 
 
 
 

5.) What are some ways to organize data? 
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