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The nationwide movement for high standards has not only determined what 
students should learn, but also has mandated that students demonstrate what they 
know. Teachers who choose INTO THE UNKNOWN will find it is a  
standards-based program addressing many National Mathematics Standards. 
What makes INTO THE UNKNOWN especially effective is that it not only 
targets most state frameworks for problem solving and computation, it also 
specifically addresses algebra at the elementary level. INTO THE UNKNOWN 
provides many opportunities for both written and observational performance 
assessment. Students, working in pairs called Math Mates, demonstrate their 
understanding of equations, patterns, functions, and variables as they solve 
problems. They use writing to explain how they arrived at an answer and 
to clarify their thinking. As a culminating activity students become Algebra 
Architects and apply what they have learned about algebra to construct an 
underwater research center. The peer-teaching and cooperative problem solving 
required in INTO THE UNKNOWN also addresses Applied Learning standards.

National Standards for School Mathematics

Number and Operations Standard
	 •	 Understand numbers, ways of representing numbers, relationships among 

numbers, and number systems
	 •	 Understand meanings of operations and how they relate to one another
	 •	 Compute fluently and make reasonable estimates

Algebra Standard
	 •	 Understand patterns, relations, and functions
	 •	 Represent and analyze mathematical situations and structures using 

algebraic symbols
	 •	 Use mathematical models to represent and understand 

quantitative relationships

Problem-Solving Standard
	 •	 Build new mathematical knowledge through problem solving
	 •	 Solve problems that arise in mathematics and in other contexts
	 •	 Apply and adapt a variety of appropriate strategies to solve problems
	 •	 Monitor and reflect on the process of mathematical problem solving

STANDARDS

I N T O  T H E  U N K N O W N
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Communication Standard
	 •	 Organize and consolidate their mathematical thinking through 

communication
	 •	 Communicate their mathematical thinking coherently and clearly to peers, 

teachers, and others
	 •	 Analyze and evaluate the mathematical thinking and strategies of others
	 •	 Use the language of mathematics to express mathematical ideas precisely

California Applied Learning Standards

Standard 3: Students will understand how to solve problems through teaching 
and learning. Students will develop and implement a teaching-learning program.
Standard 6: Students will understand how to apply communication skills and 
techniques. Students will demonstrate ability to communicate orally and in 
writing.
Standard 8: Students will understand the importance of teamwork. Students will 
work on teams to achieve project objectives.
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INTO THE UNKNOWN explores the world of algebra for young learners 
grades 2–4. It is important to recognize algebraic thinking as it emerges at the 
elementary level and to structure real situations that encourage children to use 
symbols to represent patterns and relationships. Algebra helps students develop 
essential ways of thinking, interpreting, and understanding situations in daily life.

Familiarizing young learners with equations, variables, and patterns and functions 
establishes the foundation for understanding “the unknown.” A variety of 
activities tap into the students’ capacity to learn through pictures and symbols. 
Students gain confidence in their mathematical abilities by practicing algebraic 
skills and applying them to problem-solving strategies. Using algebraic reasoning 
provides a rich context for advancing mathematical understanding and promotes 
success in the formalized study of algebra at higher levels.

Specifically, your students will experience the following:

Knowledge
	 •	 Identify equations and equalities
	 •	 Understand the concepts of unknowns and variables
	 •	 Understand various types of patterns
	 •	 Comprehend functional relationships
	 •	 Analyze change in both real and abstract contexts
	 •	 Learn new strategies for solving problems

Skills
	 •	 Understand how to solve equations that use unknowns 
	 •	 Identify, analyze, and extend patterns
	 •	 Describe how both repeating and growing patterns are generated
	 •	 Represent and record patterns using tables and graphs
	 •	 Use mathematical models
	 •	 Utilize symbolic form to represent mathematical situations
	 •	 Identify and describe relationships between two quantities that vary together
	 •	 Write to explain their thinking

Attitudes
	 •	 Develop a sense of the relevance for algebraic thinking
	 •	 Recognize the need for examining patterns in an organized way
	 •	 Form a positive attitude toward math
	 •	 Build self-confidence in ability to use algebra
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INTO THE UNKNOWN introduces basic algebraic concepts including equations, 
variables, and patterns and functions. Students learn algebraic language 
and practice basic math operations while investigating algebra in an ocean 
environment. The purpose of their exploration is to reach the ocean floor where 
they build an underwater research facility. The sea theme provides motivation and 
continuity as students learn how to display mathematical relationships through 
symbols, diagrams, tables, and graphs. 

Students begin INTO THE UNKNOWN by taking a Pretest to gauge their 
understanding of basic algebra. Over a three-week period, student pairs or  
“Math Mates” examine elementary algebraic concepts, one concept per week. 
Each Sea Depth (or phase) consists of discrete lessons and assessment of that 
week’s concept. As Math Mates successfully complete their activities, they 
progress through three levels of accomplishment (Aquatic Investigators,  
Diving Detectives, and Sea Sleuths), earn “Sand Dollars,” and move closer to 
their goal—the bottom of the ocean!

Follow-up Learning Lab activities for each area of study reinforce the concept of 
the week and the topic of each day. Students may do one or more of the Learning 
Labs per phase as a follow-up to whole class learning at the end of the week or 
they may be rotated through all of the labs after the completion of the Sea Depths. 

As a culminating activity, students apply what they have learned about algebra 
to construct an underwater research center. Students become Algebra Architects 
as they build a facility from cubes purchased with Sand Dollars they earned 
throughout the unit. Upon completion of their structures, students write a letter to 
Mr. Rip Tide, Chief Oceanographer, to explain the function of their underwater 
research center. The unit ends with a research station presentation and an  
INTO THE UNKNOWN party!
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	 1.	 Before You Begin 
Carefully read INTO THE UNKNOWN in its entirety to 
become familiar with its elements, formats, and procedures. 
Plan your time and adjust this unit to meet your students’ needs 
and abilities.

	 2.	 Prepare Your Classroom 
Developing an ocean environment will enhance the atmosphere 
of the unit.

	 •	 Display the INTO THE UNKNOWN CHART prominently 
in your classroom. Use this chart as a large-scale 
gameboard. Leave space around the chart to display student 
activities and projects created during the unit.

	 •	 Before you begin the unit provide each pair of students 
with a submarine (template on page 17) to decorate as their 
movable marker.

	 •	 Collect books about the ocean, sea creatures, and 
submarines. Make them accessible to students during their 
free time.

		  By the end of the unit, your entire classroom could be 
submerged Into the Unknown!

	
	 3.	 Timing 

Each lesson will take approximately one hour each day for three 
weeks—one week for each Sea Depth or phase. The final day(s) 
of the unit concludes with the culminating activity.

	
	 4.	 Grouping Students 

Divide your class into pairs or Math Mates. Encourage each pair 
to choose a sea-related name. Each day students work with their 
Math Mate following whole class instruction. Every lesson ends 
with individual work time.

	 5.	 INTO THE UNKNOWN Folders (Optional) 
To help your students organize their work for this unit, use 
pocket folders to keep all of their INTO THE UNKNOWN 
activities, Water Logs, and Sand Dollars. You may give a pocket 
folder to each student or create folders using a large piece of 
construction paper.
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Unit Length: Approximately
 15+ hours

Take time to carefully look at the 
schedule and adapt the unit to fit 
the needs of your classroom and 
your students.

Pairs or Math Mates
Students work in the same pairs 

throughout the unit, so pair 
students carefully.



	 6.	 Math Manipulatives 
You might already have these required manipulatives in your 
classroom. However, the unit provides Reproducible Masters of  
coins, dominos, and pattern blocks for your convenience. 
Sea Depth 1: Aquatic Equations

	 •	 Coins (real, plastic, or cutout) — several per pair (optional 
for Grade 4)

	 •	 Dominos (real or cutout) — one set of 28 per student
	 •	 Pattern Blocks (real or cutout)— as needed

		  Sea Depth 2: Variable Voyage
	 •	 Cubes, beans, or tiles — at least 30 per student (Grade 2) or 

50 per student (Grades 3 & 4)
	 •	 Dominos (real or cutout) — one set of 28 per student

		  Sea Depth 3: Pattern Plunge & Fishy Functions
	 •	 Pattern Blocks (real or cutout) — as needed
	 •	 Toothpicks — 15 per student 

		C  ulminating Activity: Underwater Research Station
	 •	 Cubes — as needed

	 7.	 Other Materials
	 •	 Folders (optional) — class set
	 •	 Graph paper (Grade 4 for graphing functions) — as needed
	 •	 Hole Punch — one
	 •	 Markers, crayons, or colored pencils — several per pair
	 •	 Scissors — class set
	 •	 Tape — one roll per pair
	 •	 Water Logs — class set

	 8.	 Duplication 
For your convenience, the Reproducible Masters are listed in 
the order of use and are located at the end of each respective 
section. You may duplicate them now or wait until you need 
them. The quantity needed is indicated in Italics. Depending on 
the skill and grade level of your students, duplicate and use the 
activities accordingly.
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Straws also work well in place of 
toothpicks—or try pretzels and 
students can eat them when the 
activity is complete!

You may also need pattern blocks, 
coins, or dominos for display 
copies. If you do not have these 
materials, copies can be made from 
the Reproducible Masters.



		  Introduction: General Reproducibles
	 •	 SUBMARINES — as needed
	 •	 MY WATER LOG — class set
	 •	 OBSERVATION CHECKLIST — as needed
	 •	 SAND DOLLARS — as needed
	 •	 SAND DOLLAR RECORD CHART — one
	 •	 COINS: PENNIES — as needed
	 •	 COINS: NICKELS — as needed
	 •	 COINS: DIMES — as needed
	 •	 COINS: QUARTERS — as needed
	 •	 COINS: HALF DOLLARS — as needed
	 •	 DOMINOS — one set of 28 per student
	 •	 PATTERN BLOCKS HEXAGONS — as needed
	 •	 PATTERN BLOCK RHOMBUSES — as needed
	 •	 PATTERN BLOCK SQUARES — as needed
	 •	 PATTERN BLOCK TRAPEZOIDS — as needed
	 •	 PATTERN BLOCK TRIANGLES — as needed
	 •	 MATH MATE RUBRIC — as needed

		  Sea Depth 1: Aquatic Equations
	 •	 PATTERN BLOCK EQUATIONS — class set + display copy
	 •	 SAMPLE PATTERN BLOCK DESIGN — display copy
	 •	 COIN EQUATIONS — class set + display copy
	 •	 DOMINO EQUATIONS — class set + display copy
	 •	 SEASIDE DINER EQUATIONS — class set + display copy
	 •	 PATTERN BLOCK EQUATIONS LEARNING LAB —  

as needed
	 •	 COIN EQUATIONS LEARNING LAB — as needed
	 •	 COIN EQUATIONS (for Learning Lab) — class set
	 •	 DOMINO EQUATIONS LEARNING LAB (fill in the 

blanks for 2 & 4) — as needed
	 •	 SEASIDE DINER EQUATIONS LEARNING LAB —  

as needed
	 •	 SEASIDE DINER EQUATIONS (for learning Lab) — 

class set
	 •	 AQUATIC EQUATIONS ASSESSMENT — class set
	 •	 AQUATIC EQUATIONS ASSESSMENT RUBRIC —  

as needed
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The quantity of Learning Lab 
activities you need will vary 
depending on how you choose to 
incorporate this element of the 
unit.

If you have real coins, dominos, 
and pattern blocks use them.

If you duplicate the pattern blocks, 
be sure to use the corresponding 
color (indicated on the top of the 
Reproducible Masters) to identify 
each shape.



		  Sea Depth 2: Variable Voyage 
Various activities are separated according to the grade level.

	Grade Level	 Sea Creature on Activity Sheet

	 2	 Dolphin

	 3	 Sea lion

	 4	 Shark

		  Sometimes an activity is appropriate for more than one grade 
level. Use your own judgment about the level of difficulty, how 
quickly to cover or review the material based on the ability of 
your students and available class time.

	 •	 SEA CREATURE DETECTIVE 1, 2 — display copies
	 •	 SEA CREATURE DETECTIVE packets — class set at 

students’ ability level
	 •	 GRID DETECTIVE 1, 2 — display copies
	 •	 GRID DETECTIVE packets — class set at students’ 

ability level
	 •	 BALANCE SCALE DETECTIVE 1, 5, 10, & 15 (depending 

on level) — display copies	
	 •	 BALANCE SCALE DETECTIVE packets — class set at 

students’ ability level
	 •	 DOMINO DETECTIVE 1A — display copy
	 •	 DOMINO DETECTIVE packets (DOMINO DETECTIVE 

1–4 and DOMINO DETECTIVE RECORD 1–4) —  
class set

	 •	 COIN COMBINATIONS LEARNING LAB — as needed
	 •	 COIN COMBINATIONS — class set
	 •	 DOMINO GRIDS LEARNING LAB — as needed
	 •	 DEALING DOMINOS LEARNING LAB — as needed
	 •	 VARIABLE VOYAGE ASSESSMENT I (Grade 2) —  

class set
	 •	 VARIABLE VOYAGE ASSESSMENT II (Grades 3 & 4) — 

class set
	 •	 VARIABLE VOYAGE ASSESSMENT RUBRIC —  

as needed
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There are many activities for each 
lesson in Sea Depth 2. Select 
those that best fit your students’ 
needs and abilities. Make separate 
packets of dolphin, sea lion, or 
shark activities, or combine them 
to adjust the level of difficulty. Be 
sure to make display copies that 
correspond to the appropriate 
level of the student packets.

Combine DOMINO DETECTIVE 
1A, 1B, 2, 3A, 3B, and 4 and 
DOMINO DETECTIVE RECORD 
1–4 to make the Domino Detective 
packets.



		  Sea Depth 3: Pattern Plunge & Fishy Functions 
	 •	 PATTERN T-TABLE 1, 2, & 3 — class set + display copies
	 •	 PATTERN BLOCK RECORD — three class sets
	 •	 PATTERN TOOTHPICK RECORD — two class sets
	 •	 COUNTING SQUARES LEARNING LAB — class set
	 •	 FISH FOOD LEARNING LAB — class set
	 •	 PATTERN PLUNGE & FISHY FUNCTIONS 

ASSESSMENT — class set
	 •	 PATTERN PLUNGE & FISHY FUNCTIONS 

ASSESSMENT RUBRIC — as needed
	

		  Culminating Activity: Underwater Research Center
	 •	 RESEARCH STATION DESIGNS — class set
	 •	 DESIGN PLAN — class set
	 •	 CUBE PATTERN I — as needed
	 •	 CUBE PATTERN II — as needed
	 •	 CUBE PATTERN III — as needed

	 9.	 Unit Components
	 •	 Water Logs  Daily writing entries give students an 

opportunity to synthesize and express their new knowledge 
and understanding.

	 •	 Learning Labs  Learning Lab activities provide additional 
practice on each of the concepts. They can be used by 
individuals, Math Mates, or set up in a center. (Setting 
up Learning Lab centers provides the most flexibility for 
whatever option you choose.) 

	10.	 Culminating Activity 
In the final days of the unit, Math Mates plan and build an 
underwater research center.

	 •	 Math Mates choose one of the four suggested designs for 
their research station. Students must justify how their facility 
will grow as the research station increases in size through 
illustrations and the use of a T-Table. Pairs must also explain 
the rule for how the center will grow in later years. (Fourth 
grade students should also be able to put their T-Table on a 
graph to show how it is growing.)

	 •	 Math Mates purchase cube patterns with their Sand Dollars, 
color them, cut them out, and put them together to make the 
beginning steps of their underwater research station.

	 •	 Students write to Mr. Rip Tide, Chief Oceanographer, to 
explain the function of their facility.

	 •	 Math Mates present their research stations and read their 
letters to the class.
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Water Logs can act as a substitute 
for math journals during this unit 
or you can use existing journals 
and give them this special name 
to heighten interest in INTO THE 
UNKNOWN!

When you do not have enough time 
for each student to do all Learning 
Labs, you or your students can 
make choices. An additional 
option for the Learning Labs is to 
have students take them home for 
independent practice.



	 •	 Students celebrate with an INTO THE UNKNOWN party. 
At the celebration, listen to music with the sounds of the sea. 
Make sand dollar sugar cookies. Drink seaweed punch and 
eat submarine sandwiches or fish sticks. Goldfish crackers, 
ocean creature fruit snacks, (sea) turtle candies, and saltwater 
taffy would also be great treats for an ocean-theme party.

	11.	 Assessment 
Assessment is addressed at the beginning of each phase and in 
the directions for each lesson. The Sea Depth Summary Charts 
and Daily Directions highlight specific assessment questions to 
measure student understanding.

	 •	 Pretest: The Pretest is a simple, warm-up equation to 
prepare students for the unit.

	 •	 Observation Checklist: As students are working on 
the lessons each day, select pairs to observe. Using the 
OBSERVATION CHECKLIST, keep track of individual 
skills. It might be difficult to observe every student every 
day; however, you should be able to rotate your observations 
so you can assess each student every two to three days. Ask 
questions of the students as you monitor their work to assess 
their understanding and their ability to communicate their 
understanding. The way students display their work and 
explain their thinking will also be evident on the activities 
accompanying each lesson and in their Water Logs.

	 •	 Water Log: The Water Logs which students complete 
with each lesson are designed to assess student thinking 
and understanding. Prompts are suggested to help students 
record a written description of their work each day. It is 
appropriate to use the responses as formal post-assessments 
of student accomplishment. 

	 •	 Sea Depth Assessments: A specific Sea Depth Assessment 
evaluates student learning in each phase. In addition, 
a rubric is provided for each one to assess student 
performance. A score of four exceeds expectations, three 
shows strong understanding, two suggests close, but not 
solid understanding, and one indicates subject difficulty. 
Students who earn a score of one or two will need  
re-teaching. Do not give credit for no attempt.

	 •	 Posttest: The Posttest is a simple equation (similar to the 
Pretest) to gauge student growth.

	 •	 Math Mate Rubric: This unit provides a suggested rubric 
for cooperative behavior. Use the rubric as needed at 
each Phase Finale to help students focus on appropriate 
cooperative behaviors.
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Prompt students with the questions 
provided in the SEA DEPTH 
SUMMARY CHART or the DAILY 
DIRECTIONS.

If you are unable to use Water 
Logs daily, using them every few 
days will give you an overview of 
student understanding.

As only one assessment is provided 
for Sea Depth One and Three, 
you may need to adjust the level 
of difficulty to meet your students’ 
needs.



	12.	 Answer Key 
A comprehensive Answer Key for the Daily Activities, Sea Depth 
Assessments, and Learning Labs can be found on pages 12–16.

	13.	 Sand Dollars 
Sand Dollars are points students earn academically for 
completing daily activities and writing in journals. Distribute all 
Sand Dollars earned throughout the week at the Phase Finale! 
Students will use these “dollars” to purchase materials for the 
construction of a research center at the “Sand Dollar Exchange.”

	 •	 Daily Activities: At the end of each day of instruction, 
collect the students’ activities and assess their performance 
using the following rubric:

		  Return the activities indicating the appropriate number of 
Sand Dollars students earn for their work. Document the 
number of Sand Dollars obtained by each student throughout 
the week on the SAND DOLLAR RECORD CHART. 
Combine Math Mates’ Sand Dollars to get the total number 
earned by each pair to distibute at the Phase Finales.

	 •	 Water Log: At the end of the fourth day of each Sea Depth, 
collect students’ Water Logs to assess their writing for the 
week. Give each student one Sand Dollar for describing each 
day’s lesson. Award bonus Sand Dollars, at your discretion, 
for journals that demonstrate more thoughtful responses.
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You may also award Sand 
Dollars to Math Mates exhibiting 
particularly good cooperative 
behavior.

Encourage students to store their 
Sand Dollars carefully.

SAND DOLLAR RUBRIC

4 Sand Dollars

3 Sand Dollars

2 Sand Dollars

1 Sand Dollar

Student successfully completes entire 
assignment, exceeding the standard.

Student successfully completes 
assignment, meeting the standard 
with quality.

Student completes assignment with some 
inconsistent effort or a misconception of 
the content, nearly meeting the standard.

Student does not complete the 
assignment, failing to meet the standard 
in content and/or skill.



	 •	 Sea Depth Assessments: Use the four-point Sea Depth 
Assessment Rubrics to determine the number of Sand 
Dollars earned for Sea Depth Assessments. A score of 3 or 4 
is considered passing.

	14.	 Special Needs Adaptations 
Like all Interact units, INTO THE UNKNOWN provides 
differentiated instruction through its various learning 
opportunities. Students learn and experience the knowledge, 
skills, and attitudes through kinesthetic, hands-on activities 
using a variety of manipulatives to connect abstract math skills 
with concrete materials. Adjust the level of difficulty as best fits 
your students when assessing their work, and encourage special 
needs students to select activities which utilize their strengths 
and allow them to succeed. Work together with the Resource 
Specialist, Gifted and Talented Specialist, or other itinerant 
teacher to coordinate instruction.
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SEA DEPTH 1: AQUATIC EQUATIONS

DAY 1

		  Pattern 
Block 
Equations

DAY 2

		  Coin 
Equations

DAY 3

		  Domino 
Equations

DAY 4

		  Seaside 
Diner 
Equations

DAY 5

Phase Finale

SEA DEPTH 2: VARIABLE VOYAGE

DAY 6

		  Sea 
		  Creature
 		  Detective

DAY 7

		  Grid 
Detective

DAY 8

		  Balance 
Scale 
Detective

DAY 9

		  Domino 
Detective

DAY 10

Phase Finale

SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

DAY 11

		  Pattern  
T-Tables

DAY 13

	 •	

DAY 14

		  Toothpick 
Patterns: 
Squares and 
Triangles

DAY 15

Phase Finale

DAYS 12 & 13

		  Pattern Block Patterns: 
		  Squares & Triangles and 

Triangles and Rhombuses

		  Underwater Research Station

WEEK 4: CULMINATING ACTIVITY



SEA DEPTH 1: AQUATIC EQUATIONS

PATTERN BLOCK EQUATIONS
Answers will vary.

COIN EQUATIONS
Answers will vary depending on the amount.

DOMINO EQUATIONS
Answers will vary.

SEASIDE DINER EQUATIONS
Sample answer (based on recommended prices): 
h + t + f + b + r = $7.05 + $2.95 = $10.00

AQUATIC EQUATIONS ASSESSMENT
	 1:	 c
	 2:	 Answers will vary depending on the amount.
	 3.	 Answers will vary depending on the number.
	 4.	 Answers will vary depending on the amounts.

SEA DEPTH 2: VARIABLE VOYAGE

Grade 2

SEA CREATURE DETECTIVE 1
	 = 4	 = 5

SEA CREATURE DETECTIVE 2
	 = 3	 = 4

SEA CREATURE DETECTIVE 3
	 = 2	 = 7

SEA CREATURE DETECTIVE 4
	 = 3	 = 8

SEA CREATURE DETECTIVE 5
	 = 5	 = 4

SEA CREATURE DETECTIVE 6
	 = 4	 = 1

Grade 3

SEA CREATURE DETECTIVE 1
	 = 5	 = 3

SEA CREATURE DETECTIVE 2
	 = 4	 = 3

SEA CREATURE DETECTIVE 3
	 = 8	 = 4

SEA CREATURE DETECTIVE 4
	 = 8	 = 5

SEA CREATURE DETECTIVE 5
	 = 2	 = 4

SEA CREATURE DETECTIVE 6
	 = 6	 = 8

Grade 4

SEA CREATURE DETECTIVE 1
	 = 6	 = 9	 = 3

SEA CREATURE DETECTIVE 2
	 = 10	 = 1	 = 5

SEA CREATURE DETECTIVE 3
	 = 8	 = 9	 = 7

SEA CREATURE DETECTIVE 4
	 = 6	 = 4	 = 9

SEA CREATURE DETECTIVE 5
	 = 5	 = 1	 = 3

SEA CREATURE DETECTIVE 6
	 = 4	 = 9	 = 3

12  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

ANSWER KEY

I N T O  T H E  U N K N O W N



SEA DEPTH 2: VARIABLE VOYAGE

Grade 2

GRID DETECTIVE 1
	 = 3	 = 4

GRID DETECTIVE 2
	 = 2	 = 5

GRID DETECTIVE 3
	 = 6	 = 4

GRID DETECTIVE 4
	 = 1	 = 2

GRID DETECTIVE 5
	 = 3	 = 2

GRID DETECTIVE 6
	 = 5	 = 7

Grade 3

GRID DETECTIVE 1
	 = 3	 = 2

GRID DETECTIVE 2
	 = 9	 = 7

GRID DETECTIVE 3
	 = 3	 = 6

GRID DETECTIVE 4
	 = 4	 = 5

GRID DETECTIVE 5
	 = 2	 = 9

GRID DETECTIVE 6
	 = 7	 = 8	 a = 6

Grade 4

GRID DETECTIVE 1
	 = 3	 = 4	 = 5

GRID DETECTIVE 2
	 = 9	 = 6	 = 1	 a = 8

GRID DETECTIVE 3
Answers will vary. 
One possible solution is provided.

	6	 1	 8
	7	 5	 3
	2	 9	 4

GRID DETECTIVE 4
Answers will vary. 
One possible solution is provided.

	9	 2	 7
	4	 6	 8
	5	 10	 3

GRID DETECTIVE 5
Answers will vary. 
One possible solution is provided. 

	15	 5	 7
	1	 9	 17
	11	 13	 3

GRID DETECTIVE 6
Answers will vary. 
One possible solution is provided.

	13	 20	 15
	18	 16	 14
	17	 12	 19
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SEA DEPTH 2: VARIABLE VOYAGE

BALANCE SCALE DETECTIVE 1
	 = 2	 = 1

BALANCE SCALE DETECTIVE 2
	 = 1	 = 2	 = 3

BALANCE SCALE DETECTIVE 3
	 = 1 or 5	 = 2	 = 5 or 1

BALANCE SCALE DETECTIVE 4
	 = 1 or 3	 = 3 or 1	 = 4

BALANCE SCALE DETECTIVE 5

BALANCE SCALE DETECTIVE 6

BALANCE SCALE DETECTIVE 7

BALANCE SCALE DETECTIVE 8

BALANCE SCALE DETECTIVE 9

BALANCE SCALE DETECTIVE 10

BALANCE SCALE DETECTIVE 11

BALANCE SCALE DETECTIVE 12
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SEA DEPTH 2: VARIABLE VOYAGE

BALANCE SCALE DETECTIVE 13

BALANCE SCALE DETECTIVE 14

BALANCE SCALE DETECTIVE 15
One possible answer is 5 lobsters.

BALANCE SCALE DETECTIVE 16
One possible answer is 4 fish.

BALANCE SCALE DETECTIVE 17
One possible answer is 1 sea lion and 1 lobster.

BALANCE SCALE DETECTIVE 18
One possible answer is 2 lobsters.

BALANCE SCALE DETECTIVE 19
One possible answer is 1 fish.

BALANCE SCALE DETECTIVE 20
One possible answer is 1 lobster.

DOMINO DETECTIVE 1
Answers will vary.

DOMINO DETECTIVE 2

	 1.	 5.

	 2.	 6.

	 3.	 7.

	 4.

DOMINO DETECTIVE 3

	 1.	 4.

	 2.	 5.

	 3.	 6.

	 7.

DOMINO DETECTIVE 4
Answers will vary.

VARIABLE VOYAGE ASSESSMENT I
	 = 2	 = 4	 = 8

VARIABLE VOYAGE ASSESSMENT II
	 = 2	 = 7	 = 3

SEA DEPTH 3: PATTERN PLUNGE & 
FISHY FUNCTIONS

PATTERN T-TABLE 1
The rule is e = 2c.

PATTERN T-TABLE 2
The rule is f = 4t.

PATTERN T-TABLE 3
The rule is a = 5s.
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PATTERN BLOCKS 
SQUARES & TRIANGLES
The rule is s + 2 = b.

PATTERN BLOCKS 
TRIANGLES & RHOMBUSES
PART I
The rule is 2s = b.

PART II
The rule is 2s + 1 = b.

TOOTHPICK SQUARE PATTERNS
The rule is 3s + 1 = t.

TOOTHPICK TRIANGLE PATTERNS
The rule is 2s + 1 = t.

PATTERN PLUNGE & FISHY FUNCTIONS 
ASSESSMENT
The rule is 3s + 1 = b.

CULMINATION

Design 1
The rule is 2s + 3 = c.

Design 2
The rule is 2s + 2 = c.

Design 3
The rule is 8s = c.

Design 4
The rule is 6s = c.

LEARNING LABS

SEA DEPTH 1: AQUATIC EQUATIONS
PATTERN BLOCK EQUATIONS LL
Answers will vary.

COIN EQUATIONS LL
Answers will vary depending on the amount.

DOMINO EQUATIONS LL
Answers will vary depending on the amount.

SEASIDE DINER EQUATIONS LL
	 2.	 Three hamburgers, three french fries, two 

seafood salads, three large drinks 
The amount spent and the change will vary 
depending on the selected menu prices.

SEA DEPTH 2: VARIABLE VOYAGE
COIN COMBINATIONS LL
Possible answers include:
3q + 2d + n = $1.00
7d + 4n +10p = $1.00
q + 3d + 5n = $1.00
2q + 4d + n + 5p = $1.00

DOMINO GRIDS LL
Answers will vary.

DEALING DOMINOS LL
No answer.

SEA DEPTH 3: PATTERN PLUNGE & 
FISHY FUNCTIONS

COUNTING SQUARES LL
	 1.	 16
	 2.	 25
	 3.	 	 r	 s
	 (# of rows)	 (# of squares)
  	 1	 1
	 2	 4
	 3	 9
	 4	 16
	 5	 25

	 4.	 r2 = s

FISH FOOD LL
	 1.	 21 squid and 14 anchovies
	 2.	 10 days = 30 squid + 20 anchovies 

15 days = 45 squid + 30 anchovies 
d = 3s + 2a
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submarines



18
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observation checklist

Student Name   U
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  P
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sk until 
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  U
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  E
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SAND DOLLARS
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SAND DOLLAR RECORD CHART

	 Days
	 Student Name	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15
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COINS: PENNIES
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COINS: NICKELS
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COINS: DIMES



INTERACT  |  Order Direct: 800-421-4246  |  www.interact-simulations.com  |  ©2001 Interact	 INTO THE UNKNOWN Teacher Guide  25

I N T O  T H E  U N K N O W N

COINS: QUARTERS
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COINS: HALF DOLLARS



INTERACT  |  Order Direct: 800-421-4246  |  www.interact-simulations.com  |  ©2001 Interact	 INTO THE UNKNOWN Teacher Guide  27

I N T O  T H E  U N K N O W N

DOMINOS
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PATTERN BLOCK HEXAGONS
YELLOW
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PATTERN BLOCK RHOMBUSES
BLUE
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PATTERN BLOCK SQUARES
ORANGE
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PATTERN BLOCK TRAPEZOIDS
RED
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PATTERN BLOCK TRIANGLES
GREEN
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MATH MATE RUBRIC

4	 You consistently and actively worked with your partner 
to complete the activities by communicating well, by 
encouraging him/her, and by willingly accepting and 
completing the necessary daily work.

3	 You usually worked with your partner to complete the 
activities by communicating well, by encouraging him/her, 
and by willingly accepting and completing the necessary daily 
work.

2	 You sometimes worked well with your partner.

1	 You did not work well with your partner.

4	 You consistently and actively worked with your partner 
to complete the activities by communicating well, by 
encouraging him/her, and by willingly accepting and 
completing the necessary daily work.

3	 You usually worked with your partner to complete the 
activities by communicating well, by encouraging him/her, 
and by willingly accepting and completing the necessary daily 
work.

2	 You sometimes worked well with your partner.

1	 You did not work well with your partner.
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BEFORE DAY 1

Objective
	 •	 Prepare for the journey INTO THE UNKNOWN

Materials
	 •	 SUBMARINE — as needed
	 •	 MY WATER LOG — class set
	 •	 Construction paper — one sheet per student
	 •	 Hole punch — as needed
	 •	 Lined paper — twenty sheets per student
	 •	 Markers, crayons, or colored pencils — several per pair
	 •	 Scissors — class set
	 •	 Stapler — as needed
	 •	 String — as needed
	 •	 Water Logs — class set

Procedure
	 1.	 Introduce the unit. Read or tell:

Over the next three weeks we are going to be 
taking a journey “into the unknown.” You will 
be earning Sand Dollars to purchase materials to 
build a research station under the ocean. Today 
you will create a submarine with your Math Mate 
that you will use to dive to the ocean floor. It 
will be placed on the INTO THE UNKNOWN 
CHART to show your progress toward the 
location where your research station will be built. 
Each day we will travel closer to our goal—an 
algebraic adventure to the bottom of the ocean!

	 2.	 Give each pair one submarine from the SUBMARINE template 
found in the General Reproducibles. Allow students time to 
choose a name for their submarine, decorate them, cut them out, 
and place them on the INTO THE UNKNOWN CHART.

	 3.	 Distribute MY WATER LOG to each student. Provide time for 
students to decorate the cover of their journals. Then, assist 
students in assembling their Water Logs with lined paper for the 
inside and construction paper for the back cover. Use staples or 
string to bind the journal.

	 4.	 Assessment: Have students begin their Water Logs by writing 
the Pretest problem and solving it, explaining their answer. 
Pretest Problem: 7 + 8 = [  ] + 6

Before day 1

read
tell
or

To help connect this simulation 
with science or literature you 
might want to read a story about 
sea life.
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SEA DEPTH SUMMARY CHART
SEA DEPTH 1: AQUATIC EQUATIONS

Purpose
	 •	 Create and use number sentences; understand the notion of equality

Key Idea
	 •	 Quantities on both sides of an equal sign must be the same

Lessons

Pattern Block Equations

Coin Equations

Domino Equations

Seaside Diner Equations

Materials Needed

PATTERN BLOCK 
EQUATIONS — class set + 
display copy
SAMPLE PATTERN 
BLOCK DESIGN — 
display copy
PATTERN BLOCKS (real 
or cutout) — as needed
Water Logs — class set

COIN EQUATIONS — 
class set + display copy
COINS (real, plastic, or 
cutout) — several per 
student
Water Logs — class set

DOMINO EQUATIONS — 
class set + display copy
DOMINOS (real or cutout) 
— one set of 28 per student 
+ display copy
Water Logs — class set

SEASIDE DINER 
EQUATIONS — class set + 
display copy
Water Logs — class set

Grade Level

2, 3, 4

2, 3, 4

2, 3, 4

2 (optional)
3, 4

Assessment

Observation Checklist
• Are students able to find 
several different equations?
• Are students’ equations 
correct?
• Can students explain how 
they know their equations 
are correct?

Observation Checklist
• Are students able to make 
correct equations equal to 
the amount given?
• Are students able to find 
several different equations?
• Can students explain how 
they know their equations 
are correct?

Observation Checklist
• Are students able to make 
correct equations equal to 
the amount given?
• Can students explain how 
they know their equations 
are correct?

Observation Checklist
• Are students able to 
substitute values for letters 
in the equations? 
• Are students able to 
find the correct value of 
each equation?

	 Lessons	 Materials 	 Grade Level	 Assessment
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SEA DEPTH SUMMARY CHART
SEA DEPTH 1: AQUATIC EQUATIONS

Pattern Block Equations

Coin Equations

Domino Equations
#2—Have students write as 
many equations as they can 
using dominos that equal
		  26 (2nd Grade),
		  35 (3rd Grade), and
		  41 (4th Grade)
#4—Have students write as 
many equations as they can 
using dominos that equal
	 I:	 33 (2nd Grade),
		  45 (3rd Grade), and
		  56 (4th Grade); 
	 II:	 40 (2nd Grade),
		  55 (3rd Grade), and
		  75 (4th Grade)

Seaside Diner Equations

Aquatic Equations 
Assessment
		  Grade	 Amount
	 2nd	 < 30¢
	 3rd	 ≤ 50¢
	 4th	 50¢–75¢

2, 3, 4

2, 3, 4

2, 3, 4

2 (optional) 
3, 4

2, 3, 4

Student work

Student work

Student work

Student work

See rubric page 58

	Learning Laboratories	 Materials	 Grade Level	 Assessment

	 Assessment

PATTERN BLOCK 
EQUATIONS LEARNING 
LAB — as needed
PATTERN BLOCKS (real 
or cutout) — as needed

COIN EQUATIONS 
LEARNING LAB —  
as needed
COIN EQUATIONS — 
class set
COINS (real, plastic, 
or cutout) — several 
per student

DOMINO EQUATIONS 
LEARNING LAB (fill in 
the blanks for #2 & #4) — 
as needed
DOMINOS (real or cutout) 
— one set of 28 per student

SEASIDE DINER 
EQUATIONS LEARNING 
LAB — as needed
SEASIDE DINER 
EQUATIONS — class set

AQUATIC EQUATIONS 
ASSESSMENT (fill in the 
blank for #2) — class set
AQUATIC EQUATIONS 
ASSESSMENT RUBRIC — 
as needed 
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Day 1—PATTERN BLOCK EQUATIONS

Objective
	 •	 Understand equations

Materials
	 •	 PATTERN BLOCK EQUATIONS — class set + display copy
	 •	 SAMPLE PATTERN BLOCK DESIGN — display copy
	 •	 PATTERN BLOCKS (real or cutout) — as needed
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Ask: “What is an equation?” Elicit “a number sentence.” 
Demonstrate: 5 = 2 + 3, 3 + 1 = 4, and 5 + 3 = 7 + 1.

		  Emphasize that both sides of the equation must represent the 
same quantity. Use as many examples as necessary.

	 3.	 Explain to students that as they work with equations today, they 
will only use the yellow hexagon, red trapezoid, blue rhombus, 
and green triangle. Make sure students understand that the 
letters y, r, b, and g represent the pattern block colors: yellow 
(y), red (r), blue (b), and green (g).

	 4.	 Use the following example to introduce today’s activity. 
		  Place a yellow hexagon on the left side and ask students what 

blocks could be placed on the right side so that they would be 
equal. Place two red trapezoids on the right side as an answer. 
Ask students how this equation could be written using letters  
(y = r + r or y = 2r). Explain that mathematicians will often use 
fewer symbols by writing r + r as 2r.

	 5.	 Remove one red trapezoid from the right side and replace it with 
three green triangles. Ask students for an equation describing 
this new pattern 
(i.e. y = r + g + g + g or y = r + 3g).

	 6.	 Display PATTERN BLOCK EQUATIONS on the board.  
Inform students that the two hexagons represent an equation. 
The sign in the middle is an equal sign. An equal sign 
symbolizes that what is on one side of the equation is the same 
as what is on the other side of the equation.

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

Grouping: Whole Class 
Instruction; pairs or Math Mates

Grouping is the same every day. 
The lesson begins with whole class 

instruction. Students then work 
with their Math Mate and finish 

the lesson independently.

If you do not have real pattern 
blocks, use the PATTERN BLOCK 
templates found in the General 
Reproducibles.

You may want to introduce these 
shapes by asking students to 
identify them.
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	 7.	 Introduce the day’s lesson. Read or tell:

Today, as we move “into the unknown,” we 
become Aquatic Investigators! Our task is to make 
up and record as many equations as we can find 
using pattern blocks. Remember, we must identify 
the pattern blocks by using y, r, b, and g in our 
equations! At the end of this week investigating 
equations, you and your Math Mate will reach Sea 
Depth 2. You will earn many Sand Dollars for all 
your hard work.

	 8.	 Give each student PATTERN BLOCK EQUATIONS and each 
pair pattern blocks.

	 9.	 Model how to create a design using SAMPLE PATTERN 
BLOCK DESIGN. Have students identify the shapes on each 
side of the equation. Help students recognize that although 
different shapes are used on both sides of the equation  
that the sides are in fact equal. Display pattern blocks so 
students can see how the shapes literally fit together inside  
the larger hexagons. 

	10.	 Help students recognize how to express these designs in 
written form using letters to represent the pattern block shapes. 
Verbalize the pattern block equation: 3y + 3b = 2y + 2r + 6g. 
Make sure all students understand how this equation is true. 

	11.	 Model the design process further as needed.
	
	12.	 Instruct Math Mates to find, design, and write as many different 

equations as they can using the pattern blocks. Remind them 
that the two sides must be equal. Have students trace their 
favorite design on PATTERN BLOCK EQUATIONS.

	13.	 Encourage students to share equations by saying them out loud 
and writing them on the board. For those that have examples 
like g + g + g, ask if there is a shorter way to write it. (3g)

	14.	 Direct students to record today’s learning in their Water Logs. 
Have students choose one of their equations and explain how 
they know it is correct. If you have time, have students trace 
a design in their Water Logs. Collect completed PATTERN 
BLOCK EQUATIONS to assess student work.

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

You may want to use the 
PATTERN BLOCK EQUATIONS 
display copy to show students how 
to create two different, but equal 
designs starting from two blank 
hexagons.

read
tell
or

Some students will want to make 
very large designs and may have 
trouble duplicating the other side 
of the equation. To begin you may 
want students to find different ways 
in which to fill the two hexagons.
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Extension
	 •	 Have students substitute a value for each of their pattern blocks 

and prove their designs.  
Example: g = 1 in the equation y + 2r = 5b + 2g; y = 6g,  
r = 3g, and b = 2g so 1(6) + 2(3) = 5(2) + 2(1). Both sides 
equal 12 green pieces.

Assessment
	 •	 Are students able to find several different equations?
	 •	 Are students’ equations correct?
	 •	 Can students explain how they know their equations are correct?

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS
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Day 2—COIN EQUATIONS

Objective
	 •	 Write equations using a letter to represent a quantity and 

practice finding coin combinations

Materials
	 •	 COIN EQUATIONS — class set + display copy
	 •	 COINS (real, plastic, or cutout) — several per student
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.
	
	 2.	 Define equations: a mathematical sentence where values on 

each side of the equal sign are the same.

	 3.	 Review equations. Ask students for examples.  
Ask: “Is 2 + 3 = 1 + 4 a correct equation? Could we also 
write it as 2 + 3 = 7 – 2? What if we wrote 5 + 2 = [  ] + 4? 
What number would be the number of the [  ] ?”

	 4.	 Remind students that sometimes mathematicians use letters to 
represent values in equations. If we use the letter q to stand for a 
quarter, we might say that 2q = 50¢.

	 5.	 Display COIN EQUATIONS on the board.

	 6.	 Introduce the day’s lesson. Read or tell:

Today we will use our skills as Aquatic 
Investigators to find all the coin combinations we 
can for a given amount of money and write an 
equation for each combination.

	 7.	 Ask: “What one letter symbol would you use for each coin.” 
Write the letter by each coin. This will be a reminder when they 
are writing their equations. 

	 8.	 On the board, write an amount of money such as 26¢. Have 
students work with their Math Mate to come up with possible 
equations. Ask pairs to give you a combination of coins that 
equals that amount. Model how to write the answer as an 
equation: 2d + 6p = 26¢.

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

If your students did not work with 
Pattern Block Equations on Day 1, 
you may need to spend more time 
on #3 and #4 of this lesson.

read
tell
or

Guide students to use p for penny, 
n for nickel, d for dime, q for 
quarter, and h for half-dollar.
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	 9.	 Continue to elicit and record responses. After the third response, 
ask students to give their combination in equation form. For 
example, have them conclude “Two d plus n plus p equals 
twenty-six cents.”

	10.	 Give each student COIN EQUATIONS and coins.

	11.	 Write the amount that you would like students to work with 
individually on the board. For students in grade two you will 
want to start with an amount less than 30¢ and for grade three, 
use an amount up to 50¢. With students in grade four, start with 
an amount between 50¢–75¢. If your students have trouble 
getting started, you may want to model one equation with the 
new amount. (Note: Some students will see a pattern for finding 
the coin combinations. Encourage them to share these patterns. 
Example: d + 3n + p = 26¢, d + 2n + 6p = 26¢, d + n + 11p = 
26¢, and d + 16p = 26¢.)

	12.	 Depending on your class, you may want to make this a contest. 
The Math Mates (combining their individual equations) who 
write the most correct equations in the amount of time given 
receive bonus Sand Dollars!

	13.	 Direct students to record today’s learning in their Water 
Logs. Have students write one of their equations and explain 
what the numbers and letters mean. Collect completed COIN 
EQUATIONS to assess student work.

Extension
	 •	 Use this activity as a warm-up or sponge activity throughout 

the unit or year. Simply have COIN EQUATIONS on the board 
when students enter the room or change activities. Have them 
take out paper and write as many equations as they can in a 
given period of time to equal the amount that you have selected 
for the exercise.

	 •	 Write a coin equation where students have to fill in the 
missing amount. 
Example: 2d + n + [  ] = 27¢; ( [  ] = 2p)

Assessment
	 •	 Are students able to make correct equations equal to the 

amount given?
	 •	 Are students able to find several different equations?
	 •	 Can students explain how they know their equations are correct?

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

Tell students that they will now  
be working with another amount  
of money, NOT 26¢. (Some 
students will want to continue  
with the amount you modeled  
on the board.)
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Day 3—DOMINO EQUATIONS

Objective
	 •	 Use problem-solving skills and knowledge of arithmetic facts to 

make true equations

Materials
	 •	 DOMINO EQUATIONS — class set + display copy
	 •	 DOMINOS (real or cutout) — one set of 28 per student 

+ display copy
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Distribute a set of 28 dominos to each student. If students 
have never worked with dominos, ask them to investigate 
the manipulatives to see what they discover. Some of their 
discoveries will include the blanks, doubles, and the fact that 
most dominos have a number of dots on each side. Make sure 
students understand that no two dominos are the same.

	 3.	 Be sure that students recognize that you add the dots on 
both sides of one domino to get the sum. Point out that some 
dominos have the same sum as others even though they have a 
different number of dots on each side. For example, a domino 
with one dot and three dots and another with two dots and two 
dots both have sums that equal four. 

	 4.	 Raise the question: “What do you think it means when there 
are no dots on one side of the face.” Help students understand 
that a blank side means zero.

	 5.	 Display DOMINO EQUATIONS on the board.

	 6.	 Introduce the day’s lesson. Read or tell:

Today our challenge as Aquatic Investigators is 
to use addition and subtraction to make equations 
which equal each of the numbers listed on 
DOMINO EQUATIONS.

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

read
tell
or
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	 7.	 Choose two dominos such as 1 + 2 and 3 + 4. Ask:  
“What answer could you get if you add or subtract with 
these two dominos?”: 
(1 + 2) + (3 + 4) = 3 + 7 = 10 or (3 + 4) - (1 + 2) = 7 - 3 = 4

	 8.	 Model writing the equations using parentheses: 
(1 + 2) + (3 + 4) = 10. Tell the students that the parentheses 
will show them which domino they used [(1 + 2) = a one and 
a two dot domino] and that by using the parentheses, they are 
going to be learning how to write equations “like high school 
students!” Parentheses in an equation are there to tell you what 
operation to do first.

	 9.	 Ask: “What other equations could they make that would 
equal 10?”  Example: (3 + 3) + (1 + 3), (6 + 6) - (0 + 2). 
Model writing one or two correct equations as students find 
different solutions next to the 10 on the board. This also models 
how to record equations on DOMINO EQUATIONS. 

	10.	 Give each student DOMINO EQUATIONS.

	11.	 Tell students to work with their Math Mate to find at least two 
dominos that would make correct equations equaling each of 
the numbers 0–10. Tell them to find at least one equation for 
each answer and record it on DOMINO EQUATIONS. Be sure 
that students understand that they may use both addition and 
subtraction. They will need to show which domino they used by 
putting the number of dots into an equation using parentheses.

		  If students finish this task, encourage them to find more 
equations for each answer.

	12.	 Direct students to draw an example of one domino equation, 
write a number sentence to describe their drawing, and explain 
how they know it is true in their Water Logs. Collect completed 
DOMINO EQUATIONS to assess student work. 

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

Depending on the level of your 
class, you may want to suggest 
that they use two, three, or four 
dominos to create their equations.

If your students are unfamiliar with 
the order of operations, now would 
be a good time to introduce or 
review this concept. 
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Extensions
	 •	 Have students use both addition and subtraction to find many 

different equations that equal 15.  
Example: (6 + 6) + (2 + 3) - (1 + 1) = 15

	 •	 Challenge your students to see who can find the most, or who 
can make the longest equations.

	 •	 Challenge students to make equations equal to 20 using addition 
and/or subtraction.

	 •	 If your students are working with multiplication and division, 
have them use all four operations to make equations equal to 20. 
You can use this activity to introduce the order of operations. 
Write an equation in parentheses using multiplication and 
addition such as (1 + 2) x (3 + 3) + (2 + 0) = 20

	 •	 Have students write an equation using at least four dominos. 
Explain how they know it is a correct equation.

Assessment
	 •	 Are students able to make correct equations equal to the 

amount given?
	 •	 Can students explain how they know their equations are correct?

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS
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Day 4—SEASIDE DINER EQUATIONS

Objective
	 •	 Solve equations using a letter to stand for a value

Materials
	 •	 SEASIDE DINER EQUATIONS — class set + display copy
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the day’s lesson. Read or tell:

Today we will complete our final task as 
Aquatic Investigators. We must use all of our new 
algebra reasoning to create and solve equations 
using a menu from the Seaside Diner!

	 3.	 Distribute SEASIDE DINER EQUATIONS. On the board, 
display SEASIDE DINER EQUATIONS and instruct students to 
record the prices on their sheets as you write them on the board.

	 4.	 Show the first equation, h + f = [  ]. Ask: “Do you know the 
answer?” ($3.25) “How did you find the answer?”

	 5.	 Show the second equation c + s + r = [  ]. Again, ask: “What is 
the answer?” ($4.70). Direct students to explain how they got 
the answer.

	 6.	 Show the third equation 4t = [  ] and ask: “What is the cost?” 
($7.00) “How did you find the answer?” Some students might 
say they added $1.75 four times. They could also say that they 
multiplied $1.75 by four. Remind students that adding a number 
four times is the same as multiplying it by four. Discuss the idea 
that when a number is written next to a symbol, such as a “t” in 
4t, it is understood that you multiply even though the operation 
sign, “x”, is not there.

	 7.	 Once you have determined that your students understand the 
symbols and what they are to do with them, challenge them to 
solve the next two equations with their Math Mate.

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

Use your judgment to fill in the menu 
prices to meet your students’ ability 
levels. For Grade 2, we recommend 
using mostly whole numbers. 
Suggested prices for Grade 2: 
$3.00, $2.00, $1.00, $1.00, $1.00, 
$2.00, $1.00, $1.50, and $2.00. 

read
tell
or

The answers to the questions in 
the Daily Directions are based on 
the recommended prices on this 
sample menu. If you use different 
prices, adjust the answers to 
reflect the changes.

SEASIDE DINER

Hamburger (h) . . . . . . . . .        $2.00
Fish Taco (t). . . . . . . . . . . .           $1.75
French Fries (f). . . . . . . . .        $1.25
Beans (b) . . . . . . . . . . . . . .             $1.00
Clam Chowder (c). . . . . . .      $1.50
Seafood Salad (s). . . . . . . .       $2.15
Drinks:
Regular (r). . . . . . . . . . . . .            $1.05
Large (l). . . . . . . . . . . . . . .              $1.30
Giant (g). . . . . . . . . . . . . . .              $2.25

Repeat this exercise later with 
more difficult prices to challenge 
your students.



46  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

	 8.	 Have students complete the rest of the equations independently.

	 9.	 You may want to challenge your faster students to solve more 
involved equations. 
Examples: 
3c + 4s + 3g = [  ], 8h + 5f + 6r = [  ], and 5t + 4b + 2r + 3l = [  ]?

	10.	 Direct students to record today’s learning in their Water Logs. 
Ask students to answer the questions at the bottom of SEASIDE 
DINER EQUATIONS in their Water Logs. Collect completed 
SEASIDE DINER EQUATIONS to assess student work.

Extensions
	 •	 Have students find the missing value of a food item. 

If 2h + f= $6.25 and h = $2.50, then f = [  ]?

Assessment
	 •	 Are students able to substitute values for letters in 

the equations?
	 •	 Are students able to find the correct value of each equation?

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS
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Day 5—PHASE FINALE

Objective
	 •	 Assess understanding of equations and reinforce concepts

Materials
	 •	 PATTERN BLOCK EQUATIONS LEARNING LAB —  

as needed
	 •	 PATTERN BLOCKS (real or cutout) — as needed
	 •	 COIN EQUATIONS LEARNING LAB — as needed
	 •	 COIN EQUATIONS — class set
	 •	 COINS (real, plastic, or cutout) —several per student
	 •	 DOMINO EQUATIONS LEARNING LAB — as needed
	 •	 DOMINOS (real or cutout) — one set of 28 per student
	 •	 SEASIDE DINER EQUATIONS LEARNING LAB —  

as needed
	 •	 SEASIDE DINER EQUATIONS — class set
	 •	 AQUATIC EQUATIONS ASSESSMENT— class set
	 •	 AQUATIC EQUATIONS ASSESSMENT RUBRIC —  

as needed
	 •	 SAND DOLLARS — as needed
	
	 1.	 If you have not used Learning Labs throughout the week, 

set them up as centers or allow students free choice time to 
investigate and explore these concepts more in depth.

	 2.	 Distribute AQUATIC EQUATIONS ASSESSMENT. Instruct 
students to solve the equations and explain their thinking. Make 
sure students understand the expectations for this activity.

	 3.	 Allow students time to complete the assessment activity.

	 4.	 Collect completed AQUATIC EQUATIONS ASSESSMENT 
activities to assess student work.

	 5.	 Distribute Sand Dollars that Math Mates have earned throughout 
the week.

	 6.	 Move student subs deeper “into the unknown” to Sea Depth 2: 
Variable Voyage on the INTO THE UNKNOWN CHART.

	 7.	 Read or tell:
Congratulations on your excellent investigative 

work in Aquatic Equations. You are now Diving 
Detectives. Get ready to begin a Variable Voyage!

DAILY DIRECTIONS
SEA DEPTH 1: AQUATIC EQUATIONS

You will need to fill in the 
blanks for #2 & #4 of DOMINO 
EQUATIONS LEARNING LAB to 
determine the number that student 
equations must equal.
	 #2	 26 (2nd Grade), 

35 (3rd grade), and  
41 (4th Grade)

	 #4	 Part I:  
33 (2nd Grade),  
45 (3rd grade), and  
56 (4th Grade) 
Part II:  
40 (2nd Grade),  
55 (3rd grade), and  
75 (4th Grade)

If your students are able to 
multiply and divide, challenge 
them to use these operations in 
their equations.

You will need to fill in the blank 
for #2 of AQUATIC EQUATIONS 
ASSESSMENT. You may want to 
follow these guidlines:
	 Grade	 Amount
	 2nd	 < 30¢
	 3rd	 ≤ 50¢
	 4th	 50¢–75¢

Award Sand Dollars earned from 
today’s assessment activity at the 
next Phase Finale.

read
tell
or
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PATTERN BLOCK EQUATIONS
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SAMPLE PATTERN BLOCK DESIGN
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COIN EQUATIONS

Name _______________________________________________

Date _ _______________________________________________



INTERACT  |  Order Direct: 800-421-4246  |  www.interact-simulations.com  |  ©2001 Interact	 INTO THE UNKNOWN Teacher Guide  51

I N T O  T H E  U N K N O W N

DOMINO EQUATIONS

Name _______________________________________________

Date _ _______________________________________________

Use one set of dominos to make addition or subtraction equations equal to each of 
the following numbers.

0 =	 6 =

1 =	 7 =

2 =	 8 =

3 =	 9 =

4 =	 10 =

5 =
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SEASIDE DINER EQUATIONS

Hamburger (h)  . . . . . . . . . . . . . . . . . . .                    $ _____________
Fish Taco (t) . . . . . . . . . . . . . . . . . . . . . .                       $ _____________

French Fries (f) . . . . . . . . . . . . . . . . . . .                    $ _____________
Beans (b)  . . . . . . . . . . . . . . . . . . . . . . . .                         $ _____________
Clam Chowder (c) . . . . . . . . . . . . . . . . .                  $ _____________
Seafood Salad (s) . . . . . . . . . . . . . . . . . .                   $ _____________

Drinks:
Regular (r) . . . . . . . . . . . . . . . . . . . .                     $ _____________
Large (l) . . . . . . . . . . . . . . . . . . . . . .                       $ _____________
Giant (g) . . . . . . . . . . . . . . . . . . . . . .                       $ _____________

The following orders were turned into the cashier at the Seaside Diner. Can you calculate the cost of 
each order?

	 h + f =	 ______________________________________

	 c + s + r =	 ______________________________________

	 4t =	 ______________________________________

	 2t + b + r =	 ______________________________________

	 3t  + 3b =	 ______________________________________

	 2h + t + 2f =	 ______________________________________

	 4h + 3f + r + l + g =	 ______________________________________

	 5t + 3b + 2 f + 2r + 3l =	 ______________________________________

	 2c + g + 2t + 3l =	 ______________________________________

Jerry gave $10.00 to the clerk at the diner. He received $2.95 back. What could he have ordered?

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Answer the following questions in your Water Log:

	 •	 If you went to the Seaside Diner for lunch, what would you order? Write an equation for your 
order and calculate how much it would cost.

	 •	 Would $10 be enough for your lunch? If not, how much more do you need?
	 •	 If your lunch will cost less than $10, how much change would you get back from a $10 bill?

Name _______________________________________________

Date _ _______________________________________________
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PATTERN BLOCK EQUATIONS 
LEARNING LAB

	1.	 Use up to 12 pattern blocks to make a design. Use only the 
yellow (y), red (r), blue (b), and green (g) blocks. Record your 
design in your Water Log or on a separate piece of paper by 
tracing around the blocks.

	2.	 Make another design that is exactly the same size and shape as 
your first design using a different combination of blocks. Record 
your second design.

	3.	 Write an equation to show that your two designs are equal. 

	4.	 Color your designs.

Challenge
	 •	 Use the green triangle to prove that your two designs are 

equal. For example if your equation were: 3y + 2r = 6r + 3b, 
3y is the same as 18g, 2r is the same as 6g, so the left side is 
equal to 24g. 6r is the same as 18g and 3b = 6g, so the right 
side is also equal to 24g. 
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COIN EQUATIONS LEARNING LAB

	1.	 Take a COIN EQUATIONS sheet.

	2.	 Find as many different equations as you can for one of the 
following amounts: 37¢, 55¢, 63¢, or 81¢. Indicate the amount 
you choose on your COIN EQUATIONS sheet.

	3.	 Be sure to write each equation using the letter symbols  
p = penny, n = nickel, d = dime, q = quarter, and h = half dollar.
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DOMINO EQUATIONS LEARNING LAB

	1.	 Use one set of 28 dominos.

	2.	 With the dominos make as many different equations that equal 
_____________. Use addition and subtraction in your equations.

	3.	 Record each equation in your Water Log or on a separate piece 
of paper. Be sure to use parentheses to show each domino in 
your equation.

	4.	 Create equations with 2, 3, 4, or 5 dominos that equal 
_______________. Create equations with more than 5 dominos 
that equal ________________. Record all that you find.
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SEASIDE DINER EQUATIONS LEARNING LAB

	1.	 Use SEASIDE DINER EQUATIONS as a reference to complete 
the following problems. Record your work in your Water Log or 
on a separate piece of paper.

	2.	 What would you get if you order the food from this equation: 
3h + 3f + 2s + 3l = ? 
Figure out how much you will spend. If you pay for the food 
with $20.00 how much change will you get back?

	3.	 Make up a menu for your own restaurant. Write equations with 
items from your menu. Be ready to challenge a classmate to 
solve your equations!
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AQUATIC EQUATIONS ASSESSMENT

	 1.	 Identify the correct equation for the 
pattern blocks.

	

		  a.  b + 4g = 3g + r + b
		  b.  3y + 1b = 2r + g + b
		  c.  b + 4g = r + b + g
		  d.  2b + 4g = r + g + b

	 2.	 Find two equations for __________.
	

		  Be sure to write each equation using  
p = penny, n = nickel, d = dime,  
q = quarter, and h = half dollar.

___________________________________

___________________________________

	 3.	 Create two domino equations that 
equal __________. 
Remember to use parentheses to show 
each domino in your equation.

	 4.	 If h = _____, g = _____, s = _____, 
and f = _____, then solve the 
following equation: 
 
3h + 4g + s + 2f = _______

		  Tell how you know:

___________________________________

___________________________________

___________________________________

Name _______________________________________________

Date _ _______________________________________________
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AQUATIC EQUATIONS ASSESSMENT
 RUBRIC

4	 Distinguished: Student clearly and accurately identifies 
correct equations, writes correct equations using a letter or 
other symbol to represent a quantity, and finds all correct 
values for the unknowns. Student work shows clear 
understanding of the central mathematical ideas.

3	 Accomplished: Student correctly identifies correct 
equations, writes correct equations using a letter or other 
symbol to represent a quantity, and finds all correct values 
for the unknowns. Student work shows satisfactory 
understanding of the central mathematical ideas.

2	 Progressing: Student inconsistently identifies correct 
equations, writes correct equations using a letter or other 
symbol to represent a quantity, and finds all correct values for 
the unknowns. Student work shows limited understanding 
of the central mathematical ideas.

1	 Beginning: Student demonstrates little attempt to identify 
correct equations, write correct equations using a letter or 
other symbol to represent a quantity, or find all correct values 
for the unknowns. Student work shows little understanding 
of the central mathematical ideas.

0	 Student work shows no attempt and/or no understanding 
of the central mathematical ideas.
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SEA DEPTH SUMMARY CHART
SEA DEPTH 2: VARIABLE VOYAGE

Purpose
	 •	 Understand number relationships in an equation

Key Idea
	 •	 An unknown has a consistent value within the same equation

Lessons

Sea Creature Detective

Grid Detective

Balance Scale Detective

These activities are 
staggered for grade 
levels. Generally, Grade 
2 will do #1–9, Grade 
3 will do #5–14, and 
Grade 4 will do #10–20. 
Use the procedures 
outlined for #1–4 as 
guidelines if you start 
with # 5 or #10.

Materials Needed

SEA CREATURE 
DETECTIVE 1, 2 — 
display copies
SEA CREATURE 
DETECTIVE packets 
— class set at students’ 
ability level
Water Logs — class set

GRID DETECTIVE 1, 2 — 
display copies
GRID DETECTIVE packets 
— class set at students’ 
ability level
Water Logs — class set

BALANCE SCALE 
DETECTIVE 1, 5, 10, 15 
(depending on level) — 
display copies
BALANCE SCALE 
DETECTIVE packets 
— class set at students’ 
ability level
Cubes* — at least 30 per 
student (Grade 2) or 50 per 
student (Grades 3 & 4)
Water Logs — class set

Grade Level

2, 3, 4

2, 3, 4

2, 3, 4

Assessment

Observation Checklist
• Do students understand 
the relationship between 
unknowns and numbers? 
• Do students demonstrate 
knowledge of 
addition facts?

Observation Checklist
• Do students understand 
that the same sea creatures 
represent the same value? 
• Do students understand 
that the equations run 
horizontally and vertically 
in these grid equations? 
• Are students able to find 
the correct value of each 
sea creature? 
• Are students able to 
explain how they found the 
values of the sea creatures?

Observation Checklist
• Do students understand 
that both sides of the scale 
must be equal? 
• Are students able to find 
the correct value for each 
sea creature?

	 Lessons	 Materials 	 Grade Level	 Assessment

* If you do not have cubes, substitute an 
appropriate manipulative such as beans, color 
tiles, or other counter.



60  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

DAILY DIRECTIONS
SEA DEPTH 2: VARIABLE VOYAGE

Domino Detective

Coin Combinations

Domino Grid

Dealing Dominos

Variable Voyage 
Assessment I

Variable Voyage 
Assessment II

DOMINO DETECTIVE 1A 
— display copy
DOMINO DETECTIVE 
packets (DOMINO 
DETECTIVE 1–4 and 
DOMINO DETECTIVE 
RECORDING SHEETS 
1–4) — class set
DOMINOS — one set of 28 
per student
Water Logs — class set

COIN COMBINATIONS 
LEARNING LAB —  
as needed
COIN COMBINATIONS 
— class set

DOMINO GRIDS 
LEARNING LAB — 
as needed
DOMINOS (real or cutout) 
— one set of 28 per student

DEALING DOMINOS 
LEARNING LAB —  
as needed
DOMINOS (real or cutout) 
— one set of 28 per student

VARIABLE VOYAGE 
ASSESSMENT I —  
class set
VARIABLE VOYAGE 
ASSESSMENT RUBRIC 
— as needed

VARIABLE VOYAGE 
ASSESSMENT II —  
class set
VARIABLE VOYAGE 
ASSESSMENT RUBRIC 
— as needed

2, 3, 4

2, 3, 4

2, 3, 4

2, 3, 4

2

3, 4

Observation Checklist
• Are students able to find 
the missing domino for 
the equations? 
• Can students explain how 
they know their equations 
are correct?

Student work

Student work

Student work

See rubric page 146

See rubric page 146

Learning Laboratories

Assessment
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Day 1—SEA CREATURE DETECTIVE

Objective
	 •	 Solve for unknowns in sets of equations

Materials
	 •	 SEA CREATURE DETECTIVE 1, 2 — display copies
	 •	 SEA CREATURE DETECTIVE packets — class set at 

students’ ability level
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mates.

	 2.	 Introduce the day’s lesson. Read or tell:

This week we will be Diving Detectives! 
As Detectives you will continue to uncover the 
wonders of algebraic unknowns. This Sea Depth 
is all about variables (symbols that represent 
numbers). Today, the Ocean Research Center 
needs us to solve the value of unknown sea 
creatures to make true equations.

	 3.	 Show the display copy of SEA CREATURE DETECTIVE 
1. Raise the question: “What does the equal sign mean?” 
Remind students of their previous work with coin and pattern 
block equations. If they cannot recall the definition, remind 
them that an equal sign symbolizes that each side of the 
equation has the same value.

	 4.	 For second grade students, you might demonstrate equality by 
writing 2 + 3 = 5 and 2 + 3 = 7 on the board. Ask: “Which 
equation is correct?” “How do you know?” “What could you 
do to the second equation to make it correct?” One solution 
is 2 + 3 = 7 – 2. Your students will have other answers.

	 5.	 Read or tell: 

To be successful Diving Detectives we must 
understand some rules that will help us solve the 
values of the unknown sea creatures.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

Before class prepare packets. Use 
your judgment and the chart above 
to determine the appropriate level 
of difficulty for your students.

read
tell
or

read
tell
or

	 Grade Level	 Sea Creature

	 2	 Dolphin

	 3	 Sea lion

	 4	 Shark



62  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

	 6.	 Go over the rules for the sea creatures:
	 •	 The same sea creatures have the same value
	 •	 Different sea creatures have different values
	 •	 No sea creature has a value of zero

	 7.	 Ask students to discuss the equations on SEA CREATURE 
DETECTIVE 1 with their Math Mate. Advise them to look at 
both equations carefully to find the value of the sea creatures 
that would make both equations true. 

	 8.	 Encourage students to share what they think the value of the sea 
creatures could be and to explain their thinking. Ask them how 
they solved the first set of equations. 

	 9.	 Display SEA CREATURE DETECTIVE 2 on the board. Guide 
students to find the missing numbers that will make both 
equations true. Prompt a student to communicate how he/she got 
the answer and model how to write to explain his or her thinking 
by writing what the child says on the board. Make sure all 
students understand how to find the value of the sea creatures.

	10.	 Give students SEA CREATURE DETECTIVE packets.

	11.	 Have students work with their Math Mate to solve the next two 
activities in their packets. Ask them to write to explain how they 
solved the unknowns. Go over the solutions with the class and 
have several students share what they wrote. 

	12.	 Have students solve the remaining equations independently. 
This is a good opportunity to assess your students’ 
understanding of the relationship between unknowns and 
numbers as well as their comprehension of addition facts on the 
OBSERVATION CHECKLIST.

	13.	 Direct students to record one of the equations and their 
explanation in their Water Logs. Collect completed packets to 
assess student work.

Extension
	 •	 Have students write their own Sea Creature Detective Equations 

and challenge their Math Mate to solve it.

Assessment
	 •	 Do students understand the relationship between unknowns 

and numbers?
	 •	 Do students demonstrate knowledge of addition facts?

DAILY DIRECTIONS
SEA DEPTH 2: VARIABLE VOYAGE

Tell students that the same sea 
creatures have the same value on 
any one activity, but may have a 
different value from one activity to 
another.

Instruct students to try the “guess 
and check method” to find the 
unknowns. Have students guess a 
number, put it into an equation, 
and check the solution. Tell them 
to adjust the number accordingly.
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Day 2—GRID DETECTIVE

Objective
	 •	 Use problem-solving skills to find the value of unknowns

Materials
	 •	 GRID DETECTIVE 1, 2 — display copies
	 •	 GRID DETECTIVE packets — class set at students’ 

ability level
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mates.

	 2.	 Display GRID DETECTIVE 1 on the board.

	 3.	 Introduce the day’s lesson. Read or tell:

Today our role as Diving Detectives becomes 
more challenging as we must find the value of 
unknowns to complete sea creature grids. There 
are more rules to consider to solve these grids so 
listen carefully!

	 4.	 Go over the rules for the sea creatures on the grids:
	 •	 The same sea creatures have the same value
	 •	 Different sea creatures have different values
	 •	 No sea creature has a value of zero
	 •	 The number at the end of each row and each column is 

the sum

	 5.	 Ask students to study GRID DETECTIVE 1. Have them discuss 
the grid with their Math Mate and decide on the value of 
each sea creature. Make sure students understand that the grid 
contains equations that run horizontally (across the rows) and 
vertically (down the columns). As students share their answers, 
ask them how they found the values. Use one student’s response 
to model how to write the answer.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

Before class prepare packets. 
Use your judgment to determine 
the appropriate level for your 
students. See Setup Directions #8 
Sea Depth 2 for more information.

Indicate that the first three rules 
are the same as yesterday—link 
the learning!

Define ROW and COLUMN for 
your students.

read
tell
or
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	 6.	 Show GRID DETECTIVE 2. Be sure students understand 
the idea that even though the sea creatures may be the same 
in some of the grids, the values for the sea creatures change 
from activity to activity. As a class, find the values of the 
sea creatures and discuss various approaches to solving the 
unknowns. Again, have students explain how they got the 
answer. Model writing what one student says to demonstrate 
how to write to explain an answer (like students must do on 
GRID DETECTIVE activities).

	 7.	 Distribute GRID DETECTIVE PACKETS.

	 8.	 Have students work with their Math Mate on the next two grids 
in their packets. Encourage them to share their findings and read 
their solutions.

	 9.	 Students should solve the remaining activities independently. 
This will give you a chance to assess their understanding on an 
individual level using the OBSERVATION CHECKLIST.

	10.	 Direct students to record one of the grids and their explanation 
in their Water Logs. Collect completed packets to assess 
student work.

Extension
	 •	 Challenge more advanced students to solve the grids for the next 

level. They could also create their own grids in their Water Logs 
with unknowns to test the other members of the class.

Assessment
	 •	 Do students understand that the same sea creatures represent the 

same value?
	 •	 Do students understand that the equations run horizontally and 

vertically in these grid equations?
	 •	 Are students able to find the correct value of each sea creature?
	 •	 Are students able to explain how they found the values of the 

unknown sea creatures?

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS
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Day 3—BALANCE SCALE DETECTIVE

Objective
	 •	 Detect patterns and use a balance scale to solve problems and 

find number relationships 

Materials
	 •	 BALANCE SCALE DETECTIVE 1, 5, 10, 15 (depending on 

level) — display copies
	 •	 BALANCE SCALE DETECTIVE packets — class set at 

students’ ability level
	 •	 Cubes — at least 30 per student (Grade 2) or 50 per student 

(Grades 3 & 4)
	 •	 Water Logs — class set

These activities are staggered for grade levels. Generally, Grade 2 will 
do activities 1–9, Grade 3 will do 5–14, and Grade 4 will do 10–20. 
Use the procedures outlined for 1–4 as guidelines if you start with 5 
or 10.

Procedure
	 1.	 Allow students to sit with their Math Mates.

	 2.	 Introduce the day’s lesson:

Today as Diving Detectives we are to going to 
find out how to balance a scale. A balance scale 
is just like an equation—both sides must be equal 
for the scale to balance. Therefore, each side of 
the scale will need to have the same number of 
cubes for the scale to balance.

	 3.	 No matter what Balance Scale Detective activities your students 
use, remind them to record today’s learning in their Water Logs. 
Collect completed packets to assess student work.

Extension
	 •	 Have students write equations expressing the relationship of the 

sea creatures on the balances. They can use a picture of the sea 
creature or assign a letter to stand for each one.

Assessment
	 •	 Do students understand that both sides of the scale must be equal?
	 •	 Are students able to find the correct value for each sea creature?

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

If you do not have cubes, substitute 
an appropriate manipulative such 
as beans, color tiles, or other 
counters.

read
tell
or
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BALANCE SCALE DETECTIVES 1–4
	 1.	 Display BALANCE SCALE DETECTIVE 1 on the board.  

Ask: “What is a balance scale?” Be sure that students 
understand that a balance scale is used to show that items on 
each side are equal in weight. Explain that the cubes will help 
them find the weight of each sea creature on the scale.

	 2.	 Read or tell:

To tip the scale in our favor as we are trying 
to solve for the unknowns, we should remember 
these balance scale rules.

	 3.	 Go over the rules for the sea creatures on the scales:
	 •	 The same sea creatures have the same weight
	 •	 Different sea creatures have different weights
	 •	 No sea creature has a value of zero

	 4.	 Demonstrate how to balance the first scale. Since the total 
weight (both sides combined) is four pounds, place two cubes 
on each side of BALANCE SCALE DETECTIVE 1. Ask: 
“How do we know how many cubes are on each side?” 
(Two—If the total weight is four and each side is equal, then 
each side must have two cubes.) Since there is only one walrus 
it must weigh two cubes and since there are two sea turtles each 
must weigh one cube. Record the value of each creature:  
walrus = 2 and sea turtle = 1.

	 5.	 As you listen to your students’ responses, you will notice that 
many have grasped the concept that the two sides must be equal.

	 6.	 Distribute BALANCE SCALE DETECTIVE packets and cubes.

	 7.	 Instruct students to work with their Math Mate and use their 
cubes to complete BALANCE SCALE DETECTIVE 2. 
Have them record their findings beside each sea creature in 
their packet.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

read
tell
or

Be sure students understand that 
the weight of each sea creature 
may vary from activity to activity.
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	 8.	 After the pairs are finished, encourage students to share how 
they balanced the scale and to describe what they did first to 
solve the problem. Ask: “Did you divide your cubes in half?” 
“Why might that be a good idea?” “What was the biggest 
help in balancing the scale?” Discuss various approaches to 
solving the same problem. Students will benefit from hearing 
many different problem-solving strategies.  
(sea turtle = 2, walrus = 1, and shark = 3.)

	 9.	 Ask students to complete BALANCE SCALE DETECTIVE 
3 with their Math Mate. You may have some students who are 
having trouble seeing the relationship of the cubes to the scale. 
Remind them that both sides of the scale must be equal for the 
scale to balance or that each side must have the same number of 
cubes. Tell students there is more than one way to balance this 
scale. Ask them to work together to find both ways.

	10.	 Have students communicate how they discovered the value of 
each sea creature. [The turtles must have a value of two  
(2 + 2 + 2 = 6), and the walrus and shark have values of one 
and five (1 + 5 = 6 or 5 + 1 = 6). If the walrus is one, then the 
shark is five; or if the walrus is five, then the shark is one.] Ask 
students to describe the different strategies they used.

	11.	 Inform students that they must complete BALANCE SCALE 
DETECTIVE 4 individually. This time, they will each need to 
think and write about how they solved the problem. (The value 
for the shark is four, the walrus and sea turtle must equal a total 
of four. If the walrus is one, then the sea turtle is three; or if the 
walrus is three, then the sea turtle is one.)

BALANCE SCALE DETECTIVES 5–9
	 1.	 Display BALANCE SCALE DETECTIVE 5 on the board.  

If your students did not do scales 1–4, discuss balance scales 
and the fact that both sides of the scale must have equal weight. 
Follow the procedures for scales 1–4, adjusting as necessary for 
the different activities.

	 2.	 Remind students of the rules for the sea creatures:
	 •	 The same sea creatures have the same weight
	 •	 Different sea creatures have different weights
	 •	 No sea creature has a value of zero

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

Introduce the concept of a 
variable. Tell students that 
unknowns can vary or have 
different values—that is why they 
are called variables.

Encourage students to look for 
patterns in the relationship of the 
numbers in the tables.
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	 3.	 Ask: “If each lobster weighs 3 pounds, how much weight is 
on the right side of the scale?” (9 pounds) “How much must 
be on the left side of the scale?” (9 pounds) Students now must 
find all the different possibilities for the weight of the other sea 
creatures. Record the possibilities on the chart.

	 4.	 Instruct students to work with their Math Mates on BALANCE 
SCALE DETECTIVE 6 and 7. Have them finish the last two 
activities independently.

BALANCE SCALE DETECTIVES 10–14
	 1.	 Display BALANCE SCALE DETECTIVE 10 on the board. 

Follow the procedures for scales 1–4, adjusting as necessary for 
the different activities.

	 2.	 Go over rules for the scales:
	 •	 The same sea creatures have the same weight
	 •	 Different sea creatures have different weights
	 •	 No sea creature has a value of zero

	 3.	 Tell the students that they will know how many total pounds 
(cubes) are used for each scale, but they must find all the 
different ways that they could be grouped to balance the scale. 
Model how the cubes can represent the sea creatures and how to 
put the weights in the chart.

	 4.	 Instruct students to work with their Math Mates on BALANCE 
SCALE DETECTIVE 11 and 12. Have them finish the last two 
activities independently.

BALANCE SCALE DETECTIVES 15–20
	 1.	 Display BALANCE SCALE DETECTIVE 15.

	 2.	 Students are expected to understand that a balanced scale or 
equation means having the same weight or value on both sides. 
At this point, they must be able to substitute known information 
about weight to find the unknown weight(s) that will make a 
scale balance.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS
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	 3.	 Review the rules for the sea creatures:
	 •	 The same sea creatures have the same weight
	 •	 Different sea creatures have different weights
	 •	 No sea creature has a value of zero

	 4.	 Draw students’ attention to the three scales on BALANCE SCALE 
DETECTIVE 15. Ask. “What information do you know?”  
(Scale A: 6 lobsters = 2 fish; Scale B: 2 lobsters = one sea lion)

	 5.	 Ask: “What could balance Scale C?” Help them to see that on 
Scale A, since it takes six lobsters to balance two fish that each 
fish must weigh the same as three lobsters and on Scale B, we 
know that two lobsters equals one sea lion. Therefore, it takes 
five lobsters to balance one fish and one sea lion.

	 6.	 Model recording the answer and a written explanation of how 
the answer was found.

	 7.	 Advise students to work with their Math Mate to find the 
missing sea creatures to balance Scale C for BALANCE 
SCALE DETECTIVE 16 and 17. Ask different students to 
explain how they solved the problems.

	 8.	 Instruct students to work independently to find the missing sea 
creatures in BALANCE SCALE DETECTIVE 18–20. For each 
scale, be sure that students explain how they solved the problem.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

When completing the right side of 
Scale C be sure students do not 
simply replicate the sea creatures 
on the left side of the scale.
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Day 4—DOMINO DETECTIVE

Objective
	 •	 Use problem-solving skills and knowledge of arithmetic facts to 

discover unknowns and make true equations

Materials
	 •	 DOMINO DETECTIVE 1A — display copy
	 •	 DOMINO DETECTIVE packets (DOMINO DETECTIVE 1–4 

and DOMINO DETECTIVE RECORD 1–4) — class set
	 •	 DOMINOS (real or cutout) — one set of 28 per student
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Give each student a set of 28 dominos.

	 3.	 If students have never worked with dominos, encourage them to 
investigate the manipulatives to see what they discover. Some 
of their discoveries will include blanks, doubles, and the fact 
that most have a number of dots on each side. If students do 
not notice that no two dominos are the same, point this fact out 
to them. Be sure that students recognize that you add all the 
dots on both sides of one domino to get a sum and that some 
dominos have the same sum as others even though they have a 
different number of dots on each side.

	 4.	 You may want students to find all the dominos that equal 5 or 
all those that equal 8 as a warm-up exercise to prepare students 
for the day’s lesson.

	 5.	 Introduce the day’s lesson. Read or tell:

Today we will complete our final task as 
Diving Detectives and move deeper “into the 
unknown.” We must use dominos to solve and 
write equations and find unknown dominos.

	 6.	 Give students DOMINO DETECTIVE packets.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

If you did not complete DOMINO 
EQUATIONS in Sea Depth One, 
go over this important information.

read
tell
or
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	 7.	 Begin by displaying the first equation on DOMINO 
DETECTIVE 1A on the board. Add across to show that  
(3 + 3) + (1 + 2) = (1 + 3) + (3 + 2); 6 + 3 = 4 + 5; 9 = 9.  
Be sure students understand that both sides are equal. Have 
students record the number sentence on DOMINO DETECTIVE 
RECORD 1. Model how to document the equation using 
parentheses. Again, explain how to group the dots on each side 
of the domino into parentheses using the addition sign.

	 8.	 Show the second equation. Guide students to work with their 
Math Mate to find the missing domino. Raise the question:  
“Is there more than one domino that will complete the 
equation?” [Yes: (6 + 0), (5 + 1), (4 + 2), (3 + 3)]. Have 
students share their findings, explain how they worked out 
the problem, and write their complete equation on DOMINO 
DETECTIVE RECORD 1.

	 9.	 Show the third equation. Ask students to discover the unknown 
domino(s): (6 + 3) or (5 + 4).

	10.	 When you feel that all the students understand that both sides 
of the equation must be equal, how to find the missing domino, 
and how to record their findings, allow them to work with their 
Math Mate to solve the next three equations. You may find that 
some students are having difficulty expressing the dominos 
in numeric form. Help them by writing the numbers of the 
equation under each domino.

	11.	 Ask students to work in pairs to solve equations 7–9 on 
DOMINO DETECTIVE 1B by uncovering the unknown 
domino. See if they can find more than one solution. Have them 
record their answers on DOMINO DETECTIVE RECORD 1.

	12.	 Instruct students to work independently on DOMINO 
DETECTIVE 2 and 3. Students may use each domino only once 
to complete the equations. Again, have students document their 
solutions on DOMINO DETECTIVE RECORD 2 and 3.

	13.	 DOMINO DETECTIVE 4 has open-ended equations. Instruct 
students to find as many different combinations of dominos 
using addition and subtraction to make each equation complete. 
(You may wish to create a class chart to record the solutions 
for the open-ended equations on DOMINO DETECTIVE 4.) 
If it is appropriate for your students, allow them to use all four 
operations (addition, subtraction, multiplication, and division) to 
complete the equations.

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

Recording their equations helps 
students connect the concept with 
symbolic representation.

Have students recreate the 
equations as shown with their 
actual dominos. Tell them to use 
the remaining dominos to solve the 
equations so that no two dominos 
are repeated.

Students may need more paper 
than the one page provided.

Now would be a good time to 
review the order of operations with 
students to reinforce this concept.
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	14.	 Direct students to record today’s learning in their Water Logs. 
Have students create their own equation with an unknown 
domino and explain how they know what the missing domino(s) 
must be. Collect completed packets to assess student work.

Extension
	 •	 Give students a number higher than 20 and have them find 

groups of three or four dominos that equal the target number.
	 •	 Let students use multiplication and division to make their 

equations.

Assessment
	 •	 Are students able to find the missing domino for the equations?
	 •	 Can students explain how they know their equations are correct?

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS
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Day 5—PHASE FINALE

Objective
	 •	 Assess understanding of number relationships in equations and 

reinforce concepts

Materials
	 •	 COIN COMBINATIONS LEARNING LAB — as needed
	 •	 COIN COMBINATIONS — class set
	 •	 DOMINO GRIDS LEARNING LAB — as needed
	 •	 DEALING DOMINOS LEARNING LAB — as needed
	 •	 DOMINOS (real or cutout) — one set of 28 per student
	 •	 VARIABLE VOYAGE ASSESSMENT I (Grade 2) — class set
	 •	 VARIABLE VOYAGE ASSESSMENT II (Grades 3 & 4) — 

class set
	 •	 VARIABLE VOYAGE ASSESSMENT RUBRIC — as needed
	 •	 SAND DOLLARS — as needed

Procedure
	 1.	 If you have not used Learning Labs throughout the week, 

set them up as centers or allow students free choice time to 
investigate and explore these concepts more in depth.

	 2.	 Distribute VARIABLE VOYAGE ASSESSMENT I or II. 
Instruct students to solve the equations and explain their 
thinking. Make sure students understand the expectations for 
this activity.

	 3.	 Allow students time to finish the assessment activity.

	 4.	 Collect completed VARIABLE VOYAGE ASSESSMENT 
activities to assess student work.

	 5.	 Distribute Sand Dollars that Math Mates have earned throughout 
the week.

	 6.	 Move student subs deeper “into the unknown” to Sea Depth 3: 
Pattern Plunge and Fishy Functions on the INTO THE 
UNKNOWN CHART.

	 7.	 Read or tell:
Congratulations on your dynamic detective 

work during our Variable Voyage. You are now 
Sea Sleuths. Prepare to take a Pattern Plunge and 
to explore Fishy Functions!

SEA DEPTH 2: VARIABLE VOYAGE
DAILY DIRECTIONS

Award Sand Dollars earned from 
today’s assessment activities at the 
next Phase Finale.

read
tell
or
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SEA CREATURE DETECTIVE 1

Find the value of each sea creature.

	 +	 = 9

	 +	 = 8

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 2

Find the value of each sea creature.

	 +	 +	 = 11

	 –	 = 1

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 3

Find the value of each sea creature.

	 +	 = 9

	 –	 = 5

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 4

Find the value of each sea creature.

	 +	 +	 = 9

	 +	 = 11

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 5

Find the value of each sea creature.

	 –	 = 1

	 +	 +	 = 13

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 6

Find the value of each sea creature.

	 +	 + 2 = 7

	 –	 = 3

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 1

Find the value of each sea creature.

	 +	 +	 = 15

	 +	 = 8

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________



INTERACT  |  Order Direct: 800-421-4246  |  www.interact-simulations.com  |  ©2001 Interact	 INTO THE UNKNOWN Teacher Guide  81

I N T O  T H E  U N K N O W N

SEA CREATURE DETECTIVE 2

Find the value of each sea creature.

	 +	 = 6

	 +	 – 2 = 5

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 3

Find the value of each sea creature.

	 +	 +	 = 12

	 –	 =

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 4

Find the value of each sea creature.

	 +	 +	 = 21

	 –	 = 3

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 5

Find the value of each sea creature.

	 +	 –	 = 6

	 –	 –	 = 0

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 6

Find the value of each sea creature.

  (	 –         ) +  10	 = 12

	 +	 +	 = 24

	 =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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Find the value of each sea creature.

	 +	 +	 = 18

	 +	 = 12
 

	 +	 = 18

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 2

Find the value of each sea creature.

  (	 –       )  +	 = 1

	 +	 = 6
 

	 +	 = 15

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 3

Find the value of each sea creature.

	 +	 =	 +

	 +	 = 16
 

	 –	 = 1

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 4

Find the value of each sea creature.

	 +	 +	 =	 16

	 +	 = 13
 

	 –	 = 3

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 5

Find the value of each sea creature.

	 –	 –	 =

	 +	 = 6
 

	 –	 = 4

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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SEA CREATURE DETECTIVE 6

Find the value of each sea creature.

  (      x       )  +	 =	 20

	 –	 =	 +	 2
 

	 x	 =

	 =		  =

	 =
Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 1

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

	 2			   9

	 5		  1	 9

	 7	 6	 5

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 2

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

			   3	 13

		  1		  5

	 7	 6	 5

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 3

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

				    18

		  3		  11

	 10	 9	 10

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 4

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

	 9			   12

			   9	 12

	 11	 2	 11

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 5

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

			   5	 9

				    8

	 5	 4	 8

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 6

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

				    17

			   9	 21

	 12	 10	 16

		  =

		  =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 1

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

				    7

				    9

		  4		  9

	 8	 9	 8

		  =			   =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 2

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

	 4			   20

				    21

			   1	 19

	 20	 25	 15

		  =			   =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 3

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

	 1			   13

				    12

		  8		  17

	 10	 17	 15

		  =			   =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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GRID DETECTIVE 4

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

	 9			   18

			   1	 10

			   7	 17

	 18	 15	 12

		  =			   =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 5

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

				    13

		  5		  23

	 1			   5

	 12	 9	 20

		  =			   =
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 6

Find the value of a and each sea creature. Write numbers by the unknowns at 
the bottom to make the equations in the grid correct.

				    24

				    22

			   a	 20

	 22	 23	 21
Explain how you got your answer.

				    a

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________

=

=

=



104  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

GRID DETECTIVE 1

Find the value of each sea creature. Write numbers by the sea creatures at the 
bottom to make the equations in the grid correct.

				    1	 10

				    7	 19

					     17

		  8			   20

	 17	 18	 17	 14
Explain how you got your answer.

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________

=

=

=
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 2

Find the value of a and each sea creature. Write numbers by the sea creatures 
at the bottom to make the equations in the grid correct.

					     20

					     25

					     14

	 a	 7			   33

	 29	 10	 28	 25
Explain how you got your answer.

				     a

	 •	 The same sea 
creatures have the 
same value

	 •	 Different sea 
creatures have 
different values

	 •	 No sea creature has 
a value of zero

	 •	 The number at the 
end of each row 
and each column is 
the sum

Name _______________________________________________

Date _ _______________________________________________

=

=

=

=
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 3

Place the numbers 1–9 on the grid so that the sum of each row, column, and diagonal equals 15.

Can you find more than one solution?

You may want to cut out the numbers below to help you find a solution.

	 1	 2	 3	 4	 5

	 6	 7	 8	 9

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 4

Place the numbers 2–10 on the grid so that the sum of each row, column, and diagonal equals 18.

Can you find more than one solution?

You may want to cut out the numbers below to help you find a solution.

	 2	 3	 4	 5	 6

	 7	 8	 9	 10

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 5

Place the odd numbers 1–17 on the grid so that the sum of each row, column, and diagonal 
equals 27.

Can you find more than one solution?

You may want to cut out the numbers below to help you find a solution.

	 1	 3	 5	 7	 9

	 11	 13	 15	 17

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

GRID DETECTIVE 6

Place the numbers 12–20 on the grid so that the sum of each row, column and diagonal 
equals 48.

Can you find more than one solution?

You may want to cut out the numbers below to help you find a solution.

	 12	 13	 14	 15	 16

	 17	 18	 19	 20

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

If the total weight of all the sea creatures is 4 pounds, what is the weight of 
each sea creature?

		  =			   =
Explain how you got your answer.

BALANCE SCALE DETECTIVE 1

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a 
		  weight of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 2

If the total weight of all the sea creatures is 8 pounds, what is the weight of 
each sea creature?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________

=

=

=
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 3

If the total weight of all the sea creatures is 12 pounds, what is the weight of 
each sea creature?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________

=

=

=
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 4

If the total weight of all the sea creatures is 16 pounds, what is the weight of 
each sea creature?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________

=

=

=
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 5

If each lobster weighs 3 pounds, what 
might the other sea creatures weigh?
Find as many possible solutions as you 
can.

If each lobster weighs 5 pounds, what 
might the other sea creatures weigh?
Find as many possible solutions as you 
can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________

	 3	 1	 7
	 3	 2
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 6

If each lobster weighs 9 pounds, what might the other sea creatures weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 7

If each lobster weighs 7 pounds, what might the other sea creatures weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 8

If each crab weighs 4 pounds, what might the other sea creatures weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 9

If each starfish weighs 4 pounds, what might the other sea creatures weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 10

If the total weight of all the sea creatures is 14 pounds, what might each sea 
creature weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 11

If the total weight of all the sea creatures is 18 pounds, what might each sea 
creature weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 12

If the total weight of all the sea creatures is 24 pounds, what might each sea 
creature weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 13

If the total weight of all the sea creatures is 48 pounds, what might each sea 
creature weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 14

If the total weight of all the sea creatures is 36 pounds, what might each sea 
creature weigh?
Find as many possible solutions as you can.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 15

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Scale A Scale B

Scale C

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 16

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Scale A Scale B

Scale C

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 17

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Scale A Scale B

Scale C

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 18

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Scale A Scale B

Scale C

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 19

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Scale A Scale B

Scale C

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

BALANCE SCALE DETECTIVE 20

Scale A Scale B

Scale C

What sea creature(s) are needed to balance Scale C?

Explain how you got your answer.

	 •	 The same sea creatures 
		  have the same weight

	 •	 Different sea creatures
		  have different weights

	 •	 No sea creature has a weight 
of zero

Name _______________________________________________

Date _ _______________________________________________
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I N T O  T H E  U N K N O W N

DOMINO DETECTIVE 1A
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I N T O  T H E  U N K N O W N

DOMINO DETECTIVE 1B
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DOMINO DETECTIVE RECORD 1
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DOMINO DETECTIVE 2
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I N T O  T H E  U N K N O W N

DOMINO DETECTIVE 3A



136  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

DOMINO DETECTIVE 3B
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DOMINO DETECTIVE RECORD 3
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DOMINO DETECTIVE 4
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SAMPLE

COIN COMBINATIONS LEARNING LAB

	 1.	 Take a COIN COMBINATIONS sheet.

	 2.	 Create as many coin combinations as you can that equal $1.00. Write 
the number of each type of coin you use for a particular combination in 
the chart on COIN COMBINATIONS. Use no more than 10 pennies in any 
combination!

Write an equation for each coin combination.

Example 1: q + 5d + 4n + 5p = $1.00

Example 2: 2q + 3d + 2n + 10p = $1.00

Example 1:

1

Example 2:

2

5

3

4

2

5

10

Quarters (q) Dimes (d) Nickels (n) Pennies (p)
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COIN COMBINATIONS

Quarters (q) Dimes (d) Nickels (n) Pennies (p)

Write an equation for each coin combination.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________
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DOMINO GRIDS LEARNING LAB

	 1.	 Use one set of 28 dominos.

	 2.	 Put nine dominos into three rows of three (a 3x3 array) so that the sum of 
each row, column, and diagonal is the same.

	 3.	 Can you make a square where each sum is 12? 14? What other sums can 
you find?

3 x 3 array
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DEALING DOMINOS LEARNING LAB

	 1.	 Without looking, have one player draw a domino from the set. The sum of 
the dots on the domino will be the target number for the game.

	 2.	 Each player then draws a domino. The one with the lowest sum will 
go first.

	 3.	 Return the dominos taken and lay the whole set face up on the table.

	 4.	 Players take turns finding one, two, or three dominos that equal the 
target number by using addition or subtraction. For example, if the target 
number is 8, a player could use one domino ( 4 + 4 ) that equals 8 or add  
[ ( 1 + 2 ) + ( 2 + 3 ) ] or subtract dominos [ ( 6 + 3 ) – ( 1 – 0 ) ] to reach the 
target number of 8. Each player must state the equation they create with 
the dominos to the rest of the players.

	 5.	 The winner is the one with the most dominos when all the dominos 
are gone or the target number can no longer be made using addition 
or subtraction.
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VARIABLE VOYAGE ASSESSMENT I

Find the missing digits.

			   8	 3	

		  +			   7

		  =		  7	 9

	 =

	 =

	 =

Explain how you got your answer.

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Name _______________________________________________

Date _ _______________________________________________
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VARIABLE VOYAGE ASSESSMENT II

	 •	 The same sea creatures 
have the same value

	 •	 Different sea creatures 
have different values

	 •	 No sea creature has a 
value of zero

Find the missing digits.

				    5	 6

			   4

		  +		  1	 4

		  =		  4	 3

	 =

	 =

	 =

Explain how you got your answer.

Name _______________________________________________

Date _ _______________________________________________
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VARIABLE VOYAGE ASSESSMENT 
RUBRIC

4	 Distinguished: Student clearly and accurately solves 
equations with unknowns, finding the correct values of all the 
sea creatures. Student work shows clear understanding of 
the central mathematical ideas.

3	 Accomplished: Student correctly solves equations with 
unknowns, finding the correct values of all the sea creatures. 
Student work shows satisfactory understanding of the 
central mathematical ideas.

2	 Progressing: Student inconsistently solves equations with 
unknowns, finding the correct values of all the sea creatures. 
Student work shows limited understanding of the central 
mathematical ideas.

1	 Beginning: Student demonstrates little attempt to solve 
equations with unknowns, finding the correct values of all the 
sea creatures. Student work shows little understanding of 
the central mathematical ideas.

0	 Student work shows no attempt and/or no understanding 
of the central mathematical ideas.



INTERACT  |  Order Direct: 800-421-4246  |  www.interact-simulations.com  |  ©2001 Interact	 INTO THE UNKNOWN Teacher Guide  147

I N T O  T H E  U N K N O W N

SEA DEPTH SUMMARY CHART
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Purpose
	 •	 Use their knowledge of patterns to solve problems and discover relationships, gather data, 

represent information in a T-Table, generalize an equation or rule from the information, and create 
a function graph (fourth grade skill)

Key idea
	 •	 Patterns are predictable and functions can be named by rules

Lessons

Pattern T-Tables

Pattern Blocks
(Squares & Triangles)

Grade Level

2, 3
4 (optional)

2, 3, 4

Assessment

Observation Checklist
• Are students able to show 
how the pattern increases?
• Are students able to 
correctly record each step 
and number of eyes/flippers/
arms on the T-Table? 
• Can students explain how 
the pattern grows? 
• Can students express 
the rule in written form or 
verbal form? 

Observation Checklist
• Are students able to 
show (draw) how the 
pattern increases? 
• Are students able to 
correctly record each step 
and number of blocks on 
the T-Table?
• Can students explain how 
the pattern grows? 
• Can students express 
the rule in written form or 
verbal form?
• Can students correctly plot 
the information from the 
table onto a graph?  
(Grade 4)

	 Lessons	 Materials 	 Grade Level	 Assessment
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SEA DEPTH SUMMARY CHART
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Pattern Blocks
(Triangles & Rhombuses)

Toothpick Square 
Patterns

PATTERN BLOCK 
RECORD — class set + 
display copy
PATTERN BLOCK 
TRIANGLES — as needed
PATTERN BLOCK 
RHOMBUSES —  
as needed
Graph paper (Grade 4 for 
graphing functions) —  
class set
Water Logs — class set

PATTERN TOOTHPICK 
RECORD — class set + 
display copy
Graph paper (Grade 4 for 
graphing functions) —  
class set
Toothpicks — 15 per 
student
Water Logs — class set

2, 3, 4

2 (optional)
3, 4

Observation Checklist
• Are students able to 
show (draw) how the 
pattern increases?
• Are students able to 
correctly record each step 
and number of blocks on 
the T-Table?
• Can students explain how 
the pattern grows? 
• Can students express 
the rule in written form or 
verbal form? 
• Can students correctly plot 
the information from the 
table onto a graph?  
(Grade 4)

Observation Checklist
• Are students able to 
show (draw) how the 
pattern increases? 
• Are students able to 
correctly record each step 
and number of toothpicks 
on the T-Table? 
• Can students explain how 
the pattern grows? 
• Can students express 
the rule in written form or 
verbal form? 
• Can students correctly plot 
the information from the 
table onto a graph?  
(Grade 4)
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SEA DEPTH SUMMARY CHART
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Toothpick Triangle 
Patterns

Counting Squares

Fish Food

Pattern Plunge & Fishy 
Functions Assessment

2 (optional)
3, 4

2 (optional)
3, 4
 

2 (optional)
3, 4

2, 3, 4

Observation Checklist
• Are students able to 
show (draw) how the 
pattern increases? 
• Are students able to 
correctly record each step 
and number of toothpicks 
on the T-Table? 
• Can students explain how 
the pattern grows? 
• Can students express 
the rule in written form or 
verbal form?
• Can students correctly plot 
the information from the 
table onto a graph?  
(Grade 4)

Student work

Student work

See rubric page 178

Learning Laboratories

Assessment

PATTERN TOOTHPICK 
RECORD — class set + 
display copy
Graph paper (Grade 4 for 
graphing functions) —  
class set
Toothpicks — 15 per student
Water Logs — class set

COUNTING SQUARES 
LEARNING LAB —  
class set

FISH FOOD LEARNING 
LAB — class set

PATTERN PLUNGE & 
FISHY FUNCTIONS 
ASSESSMENT — class set
PATTERN PLUNGE & 
FISHY FUNCTIONS 
ASSESSMENT RUBRIC — 
as needed
PATTERN BLOCKS (real or 
cutout) — as needed
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Day 1—PATTERN T-TABLES

Objective
	 •	 Discover and extend patterns, record information on a T-Table, 

and write rules to describe the patterns

Materials
	 •	 PATTERN T-TABLE 1, 2 — class set + display copies
	 •	 PATTERN T-TABLE 3 — class set
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the day’s lesson. Read or tell

This week as we continue our journey “into the 
unknown,” we become Sea Sleuths investigating 
fishy functions! At the end of this third Sea Depth, 
we will land on the ocean floor. But—it will take 
some super sleuth work to plunge through these 
perplexing patterns! Today, we must use our 
algebra knowledge and reasoning to look at sea 
creatures to understand how patterns grow.

	 3.	 Distribute PATTERN T-TABLE 1.

	 4.	 Present the first activity: “We are going to find a pattern that 
will help us to determine the number of eyes on any number 
of crabs. To do that, we are going to use a table called a  
T-Table.” (Be sure that students “see” the T.)

	 5.	 Display PATTERN T-TABLE 1 on the board. Ask: 
“How many eyes does one crab have?” (2)

	 6.	 Ask: “If one crab has two eyes and two crabs have four eyes, 
then how many eyes will there be on three crabs?” When 
students offer the correct answer (6), write it on the display 
copy. Have students record the answers on their PATTERN 
T-TABLE 1. Inquire how they knew the answer. (They may 
have counted the eyes on the paper.) 

	 7.	 Continue with the activity until you have completed the chart.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

read
tell
or

Begin by discussing patterns with 
students. Most will relate to a 
repeating pattern that they learned 
in earlier grades. Tell students that 
there are patterns that grow and 
they have rules to show how they 
grow.
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	 8.	 Then, ask: “How did you find the number of eyes for five 
crabs? For six crabs? What is the pattern? How many 
eyes will there be on 10 crabs? How do you know?” If your 
students were able to see the pattern (eyes (e) equal two times 
the number of crabs (c)), show them that you can write a rule 
for any number of crabs: e = c + c = 2c.

	 9.	 If your students were unable to find the pattern, have them draw 
additional crabs and count the eyes to complete the chart. Then, 
instruct them to explain any patterns they do see.

	10.	 Distribute and illuminate PATTERN T-TABLE 2. Introduce the 
second activity: “This time we are counting flippers. If one 
sea turtle has four flippers and two sea turtles have eight 
flippers, then how many flippers will there be on three sea 
turtles? Four sea turtles?”

	11.	 Have students work with their Math Mate to complete the table. 
Instruct pairs to solve for the missing numbers and explain how 
they found them.

	12.	 Ask: “How did you find the number of flippers on six sea 
turtles?” Advise them to talk about it with their Math Mate. 
Have different pairs verbalize their thought process.

	13.	 Again, ask students to explain the patterns they see. Can they 
see a relationship between the number of sea turtles (t) and the 
number of flippers (f)? Help students recognize the rule:  
f = t + t + t + t = 4t.

	14.	 Have students work independently to complete PATTERN  
T-TABLE 3. Allow them to draw additional starfish (s) as 
needed. Have them explain the pattern and find the rule:  
a (arms) = s + s + s + s + s = 5s.

	15.	 Direct students to record today’s learning in their Water Logs. 
Challenge students to find the number of legs on six octopi using 
drawings and a T-Table to show how they found the answer. 
Collect completed Pattern T-Tables to assess student work.

Assessment
	 •	 Are students able to show how the pattern increases?
	 •	 Are students able to correctly record each step and number of 

eyes/flippers/arms on the T-Table?
	 •	 Can students explain how the pattern grows?
	 •	 Can students express the rule in written form or verbal form?

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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Day 2—PATTERN BLOCKS 
(SQUARES & TRIANGLES)

Objective 
	 •	 Develop a sequential pattern, organize it in a T-Table, find the 

rule for the pattern, and display it as a graph (fourth grade skill)

Materials
	 •	 PATTERN BLOCK SQUARES — as needed 
	 •	 PATTERN BLOCK TRIANGLES — as needed 
	 •	 PATTERN BLOCK RECORD — class set + display copy
	 •	 Graph paper (Grade 4 for graphing functions) — class set
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the day’s lesson. Read or tell:

Today we must be super Sea Sleuths to use 
pattern block squares and triangles to make 
patterns and see if we can predict how many we 
will need to increase the pattern.

	 3.	 On the board, model step 1 of the pattern on PATTERN 
BLOCK RECORD. Use the pattern blocks to make a square and 
a triangle (like a house) and then draw the pattern on the display 
copy. Say: “This is step 1 in building the house.”

	 4.	 Ask: “How many pattern blocks were used altogether to 
make the house.” (2) Record the number on the board or 
display copy and write “step 1” by the figure.

	 5.	 “This house is growing and we are going to see if we can 
discover the pattern.”

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

read
tell
or

Your drawings and student 
drawings should be smaller than 
the actual blocks so that they can 
fit into the space provided on 
PATTERN BLOCK RECORD.
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	 6.	 Model with blocks and then draw step 2 in the pattern by adding 
one square to the bottom of the figure.

	 7.	 Ask: “How many pattern blocks did we use?” (3)

	 8.	 Ask: “What should be the next step?” Add one more square 
to the bottom of the figure. Again, ask: “How many pattern 
blocks did we use?” (4)

	 9.	 Ask: “What should be the next step?” Add one more square 
to the bottom of the figure. Again, ask: “How many pattern 
blocks did we use?” (5)

	10.	 Ask: “How is our pattern growing?” (Increasing by 1 each time)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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	11.	 Tell students that we are going to use a T-Table to help find the 
rule for the pattern and predict how many we will need to make 
a very large pattern. Explain to students that to make this table 
simple we will call the steps “s” and the blocks “b.” Be sure 
students understand that “# of blocks” means the total number 
of blocks used for each step, not just the one added. Encourage 
students to state the number needed for steps 1–4. Record 
the numbers as they tell you. Discuss the pattern revealed in 
the T-Table.

s (# of steps)	 b (# of blocks)
1	 2
2	 3
3	 4
4	 5
5
:
:
10	 ?

	12.	 Ask: “How many pattern blocks are needed for step 5?” 
(6) They may tell you 4—thinking the pattern reverses, or 7 
thinking the squares will now double. Younger students will 
think the pattern will change. Be sure they understand that you 
are not going to change the pattern or try to trick them.

	13.	 Ask: “How do we know the number of blocks is 6?”  
Students will recognize that they need to add one to the previous 
number of pattern blocks or that they need to add  
one to the current step.

	14.	 Ask: “How can we find out how many blocks we will need for 
step 10 without building all the steps?” (Add 1 to the step = 11) 
“What about 25 steps?” You can check your students number 
sense here by asking for 39 steps or 73 steps. Ask: “What is the 
rule for this pattern?” step + 1 = number of blocks or (s + 1 = b)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Watch to see if students know the 
next number automatically or if 
they need to count in their head 
before answering.
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	15.	 For fourth grade students, show how the information from the 
table can be displayed in a graph. Tell students that the number 
of steps will be on the X-axis or the horizontal line and the 
number of blocks will be on the Y-axis or the vertical line on the 
graph. Have students label their graph and plot the coordinates. 
Ask: “What do you see?” (Straight diagonal line)

	16.	 Give each student PATTERN BLOCK SQUARES, PATTERN 
BLOCK TRIANGLES, and PATTERN BLOCK RECORD.

	17.	 Inform students that they are going to try a different pattern on 
their own. Help them get started by drawing a triangle-square-
triangle pattern on the board. Label the pattern step 1. Explain 
that this pattern represents “a very hungry sea snail that gets 
bigger with each step in its eating cycle.”

	

		            step 1

	18.	 Instruct students to build the pattern with pattern block squares 
and triangles and to draw it on their PATTERN BLOCK 
RECORD. Advise them to start small so to that they have 
enough room to complete the pattern. 

	
	19.	 Ask: “How many blocks did we use for step 1?” (3) 

Reference the T-Table on PATTERN BLOCK RECORD. Write 
3 under number of blocks.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

If you are using real pattern 
blocks, distribute both squares and 
triangles at this time.

Graphing helps connect the rule 
with the concept of functions and 
the sense of order in mathematics.
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	20.	 Model step 2 by adding one square between the triangles. Ask: 
“How is our pattern growing?” (Increasing by one each time) 
Add the information to the T-Table and instruct students to 
record it on their table as well.

	21.	 Continue to have students build and draw the pattern to discover 
how it is growing. They will also need to record each step and 
the number of blocks on the T-Table each time.

	22.	 Remind them that their task is to look for a pattern indicating 
how the snail is growing. When they find the pattern, ask: 
“Do you think we could figure out how many blocks we 
would need for 10 steps? or 25 steps? Each person does not 
have enough pattern blocks to build 10 steps, but perhaps, 
we could find a pattern that will allow us to predict any 
number of steps.”

	23.	 After students have had a chance to work with the pattern and 
have discovered that the blocks are two more than the steps, 
ask them to see if they can state a rule for how the pattern is 
growing. Elicit from students the rule that each number of steps 
plus two equals the number of blocks: (s + 2 = b).

	24.	 For fourth graders and other students familiar with patterns and 
functions, have them show how the information from the table 
can be displayed in a graph.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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	25.	 Direct students to record one of their patterns and explain the 
rule in their Water Logs. Collect completed PATTERN BLOCK 
RECORD sheets to assess student work.

Extension
	 •	 The following pattern can be used for students still having 

difficulty finding the rule for growing patterns.
		  step one is 4 squares – three across and one on top of the 

middle square

		  step two is 5 squares – add one to the top one on the 
middle square.

		  It’s a growing tower

		  step three is six squares.
		  Students need to build the pattern, record it on their T-Table, 

and find the rule for how it grows. (s + 3 = b)

Assessment
	 •	 Are students able to show (draw) how the pattern increases?
	 •	 Are students able to correctly record each step and number of 

blocks on the T-Table?
	 •	 Can students explain how the pattern grows?
	 •	 Can students express the rule in written form or verbal form?
	 •	 Can students correctly plot the information from the table onto a 

graph? (Grade 4)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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Day 3—PATTERN BLOCKS
(TRIANGLES & RHOMBUSES)

Objective
	 •	 Develop a sequential pattern, organize it in a T-Table, find the 

rule for the pattern, and display it as a graph (fourth grade skill)

Materials
	 •	 PATTERN BLOCK TRIANGLES — as needed 
	 •	 PATTERN BLOCK RHOMBUSES — as needed 
	 •	 PATTERN BLOCK RECORD — two class sets + display copy
	 •	 Graph paper (Grade 4 for graphing functions) — class set
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce today’s lesson. Read or tell:

Today we are going to make patterns with 
pattern block triangles and rhombuses and see if 
we as Sea Sleuths can find the rule for how the 
pattern grows.

	 3.	 Give each student PATTERN BLOCK TRIANGLES, 
PATTERN BLOCK RHOMBUSES, and two PATTERN 
BLOCK RECORDs.

PART I
	 4.	 On the board, model step 1 of the pattern on PATTERN 

BLOCK RECORD. Use the pattern blocks to make the figure 
and then draw the pattern on the board or display copy.  
Say: “This is step 1 of the pattern.”

		

	 5.	 Have each student use their pattern blocks to make the 
figure.  Instruct them to build the pattern with pattern block 
rhombuses and to draw it on PATTERN BLOCK RECORD. 
Advise students to start small so that they have enough room to 
complete the pattern.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

If your students move quickly 
through Pattern Block Squares 
& Triangles, you may want to 
continue with Pattern Block 
Triangles & Rhombuses in the 
same day.

Use you own pattern blocks if you 
have them.

If you are using real pattern 
blocks distribute both triangles 
and rhombuses at this time. If you 
are continuing from Pattern Block 
Squares and Triangles in the same 
day, students will already have 
triangles.

read
tell
or
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	 6.	 Ask: “How many blocks did we use?” (2)

	 7.	 Use the T-Table to record the number of blocks for each step. 
Students should also record the number of blocks on their  
T-Table.

	 8.	 Show step 2 to the class.
	

	 9.	 Ask: “How many blocks did we use?” (4)

	10.	 Ask: “What should be the next step?”

	11.	 Ask: “How many blocks would we need for step 3?”  
(2 more rhombuses = 6)

	12.	 Ask: “How is our pattern growing? (Increasing by 2 each time) 
Can we predict how many blocks we would need for step 4?” 
(8) Discuss with the students how they would find out how many 
blocks would be needed for 4 and 5 steps.

	13.	 Ask: “Do you think we could figure out how many blocks we 
would need for 10 steps? (or 25 steps?) Each person does not 
have enough pattern blocks to build 10 steps, but perhaps 
we could find a pattern that will allow us to predict any 
number of steps.”

	14.	  Discuss the pattern revealed in the T-Table.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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s (# of steps)	 b (# of blocks)
1	 2
2	 4
3	 6
4	 8
5
:
10	 ?
:	 :
25	 ?

	15.	 Elicit from students the rule that each number of steps 
multiplied by two equals the number of blocks:  
(s + s = 2s = b).

	16.	 For fourth graders and other students familiar with patterns and 
functions, have them show how the information in the table can 
be displayed in a graph.

PART II
	17.	 Continue the challenge with the following pattern:
		  step 1:

		  step 2:

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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	18.	 Elicit from students the rule that each number of steps 
multiplied by two plus one equals the number of pattern blocks 
(s + s + 1 = 2s + 1 = b).

	19.	 If you feel your class is ready, have them make a graph like the 
following, then graph the pattern they have just discovered. Ask 
them to extend the line of their graph to see how many blocks 
are needed for step 17.

	20.	 Direct students to record one of their patterns and explain the 
rule in their Water Logs. Collect completed PATTERN BLOCK 
RECORD sheets to assess student work.

Assessment
	 •	 Are students able to show (draw) how the pattern increases?
	 •	 Are students able to correctly record each step and number of 

blocks on the T-Table?
	 •	 Can students explain how the pattern grows?
	 •	 Can students express the rule in written form or verbal form?
	 •	 Can students correctly plot the information from the table onto a 

graph? (Grade 4)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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Day 4—TOOTHPICK SQUARE PATTERNS

Objective
	 •	 Develop a sequential pattern, organize it in a T-Table, and 

display it as a graph (fourth grade skill)

Materials
	 •	 PATTERN TOOTHPICK RECORD — class set + display copy
	 •	 Graph Paper (Grade 4 for graphing functions) — class set
	 •	 Toothpicks — 15 per student
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the day’s lesson. Read or tell:

Today as Sea Sleuths we are going to use our 
new algebra and sleuth skills to make patterns 
with toothpicks and see if we can predict how 
many we will need to make a large pattern and 
find the rule for how the pattern grows.

	 3.	 Distribute toothpicks and PATTERN TOOTHPICK RECORD.

	 4.	 Instruct students to use PATTERN TOOTHPICK RECORD to 
record information as you do the activity.

	 5.	 Model making a square with toothpicks and direct students to 
make a square of their own.  
Say: “This is step 1 of the pattern.”

	 6.	 Ask: “How many toothpicks did we use.” (4)

	 7.	 Ask: “How many more toothpicks would we need to attach 
a second square to the first one?” (3) Have students add a 
second square. “How many have we used altogether?” (7)

	

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Straws also work well in place of 
toothpicks—or try pretzels and 
students can eat them when the 
activity is complete!

read
tell
or
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	 8.	 Have students add a third square (or step).
	

	 9.	 Ask: “How many more toothpicks did we add?” (3)  
“How many have we used now?” (10)

	10.	 Illuminate PATTERN TOOTHPICK RECORD to display the  
T-Table showing the number of steps and the number of 
toothpicks. Discuss the pattern revealed in the T-Table.

s (# of steps)	 t (# of toothpicks)
1	 4
2	 7
3	 10
4	 13
5
:
:
10	 ?

	11.	 Have students work with their Math Mates to find a rule for 
the pattern.

	12.	 Ask: “How is our pattern growing? (Increasing by 3 each time) 
Can we predict how many toothpicks we would need to build 
the pattern for 4 steps?” (13) Discuss with students how they 
would find out how many toothpicks would be needed for 4 and 5 
steps and have them add the numbers to their T-Table.

	13.	 Say: “Do you think we could figure out how many toothpicks 
we would need for 10 steps? Each person does not have 
enough toothpicks to build 10 steps, but perhaps we could 
find a pattern that will allow us to predict any number 
of steps.”

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS



164  INTO THE UNKNOWN Teacher Guide	 ©2001 Interact  |  www.interact-simulations.com  |  Order Direct: 800-421-4246  |  INTERACT

I N T O  T H E  U N K N O W N

	14.	 Elicit from students the rule that the number of steps multiplied 
by three plus one equals the number of toothpicks:  
(s + s + s + 1 = 3s + 1 = t).

	15.	 Have fourth grade students display the information from the 
table in a graph.

	16.	 Direct students to record one of their patterns and explain 
the rule in their Water Logs. Collect completed PATTERN 
TOOTHPICK RECORD sheets to assess student work.

Assessment
	 •	 Are students able to show (draw) how the pattern increases?
	 •	 Are students able to correctly record each step and number of 

toothpicks on the T-Table?
	 •	 Can students explain how the pattern grows?
	 •	 Can students express the rule in written form or verbal form?
	 •	 Can students correctly plot the information from the table onto 

the graph? (Grade 4)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

If your students have worked 
quickly through this activity, 
continue with the Toothpick 
Triangle Patterns.
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Day 4—TOOTHPICK TRIANGLE PATTERNS

Objective
	 •	 Develop a sequential pattern, organize it in a T-Table, and 

display it as a graph (fourth grade skill)

Materials
	 •	 PATTERN TOOTHPICK RECORD — class set + display copy
	 •	 Graph Paper (Grade 4 for graphing functions) — class set
	 •	 Toothpicks — 15 per student
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the day’s lesson. Read or tell:

Now as Sea Sleuths we are going to make 
more challenging patterns with toothpicks and 
see if we can predict how many we will need to 
make a large pattern and find the rule for how the 
pattern grows.

	 3.	 Distribute toothpicks and PATTERN TOOTHPICK RECORD.

	 4.	 Instruct students to use PATTERN TOOTHPICK RECORD to 
record information as you do the activity.

	 5.	 Model making a triangle with toothpicks and direct  
students to make a triangle of their own. Say:  
“This is step 1 of the pattern.”

	 6.	 Ask: “How many toothpicks did we use?” (3)

	 7.	 Ask: “How many more toothpicks would we need to attach 
a second triangle to the first one?” (2) “How many have we 
used altogether?” (5)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

If you do Toothpick Triangle 
Patterns immediately following 
Toothpick Square Patterns, you 
do not need to repeat all of the 
directions. Simply model steps 
1 and 2 so students understand 
how the pattern grows. Then, let 
students work on their own to 
develop their T-Table and find the 
rule.
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	 8.	 Have students add a third triangle (or step).

	 9.	 Ask: “How many more toothpicks did we add?” (2)  
“How many have we used altogether?” (7)

	10.	 Illuminate PATTERN TOOTHPICK RECORD to display the  
T-Table showing the number of steps and the number of 
toothpicks. Discuss the pattern revealed in the T-Table.

s (# of steps)	 t (# of toothpicks)
1	 3
2	 5
3	 7
4	 9
5
:
:
10	 ?

	11.	 Have students work with their Math Mates to find a rule for 
the pattern.

	12.	 Ask: “How is our pattern growing? (Increasing by 2 each time) 
Can we predict how many toothpicks we would need to build 
the pattern for 4 steps?” (9) Discuss with the students how they 
would find out how many would be needed for 4 and 5 steps.

	13.	 Say: “Do you think we could figure out how many toothpicks 
we would need for 10 steps? Each person does not have 
enough toothpicks to build 10 steps, but perhaps, we could 
find a pattern that will allow us to predict any number 
of steps.”

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Make sure students understand 
that the triangle pattern continues 
in a straight line as the steps 
increase.

step 4
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	14.	 Elicit from students the rule that each number of steps 
multiplied by two plus one equals the number of toothpicks:  
(2s + 1 = t).

	15.	 Have fourth grade students display the information from the 
table in a graph.

	16.	 Direct students to record one of their patterns and explain 
the rule in their Water Logs. Collect completed PATTERN 
TOOTHPICK RECORD sheets to assess student work.

Assessment
	 •	 Are students able to show (draw) how the pattern increases?
	 •	 Are students able to correctly record each step and number of 

toothpicks on the T-Table?
	 •	 Can students explain how the pattern grows?
	 •	 Can students express the rule in written form or verbal form?
	 •	 Can students correctly plot the information from the table onto a 

graph? (Grade 4)

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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Day 5—PHASE FINALE

Objective
	 •	 Assess understanding of students’ ability to discover 

relationships, organize information in a T-Table, and generalize 
a rule from the information

Materials
	 •	 COUNTING SQUARES LEARNING LAB — class set
	 •	 FISH FOOD LEARNING LAB — class set
	 •	 PATTERN PLUNGE & FISHY FUNCTIONS ASSESSMENT — 

class set
	 •	 PATTERN PLUNGE & FISHY FUNCTIONS ASSESSMENT 

RUBRIC — as needed
	 •	 PATTERN BLOCKS (real or cutout) — as needed
	 •	 SAND DOLLARS — as needed

Procedure
	 1.	 If you have not used Learning Labs throughout the week, 

set them up as centers or allow students free choice time to 
investigate and explore these concepts more in depth.

	 2.	 Distribute PATTERN PLUNGE & FISHY FUNCTIONS 
ASSESSMENT.

	 3.	 On the board, model step 1. Make a fish from four pattern 
blocks and instruct students to make one too.

	 4.	 Model step 2.

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS
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	 5.	 Tell students that they must draw the next two steps, complete 
the T-Table, and find the rule for the pattern.

	 6.	 Allow students time to finish this assessment activity.

	 7.	 Collect completed PATTERN PLUNGE & FISHY 
FUNCTIONS ASSESSMENT activities to assess student work.

	 8.	 Pass out Sand Dollars that Math Mates have earned throughout 
the week.

	 9.	 Move student subs to the bottom of the ocean on the INTO THE 
UNKNOWN CHART!

	10.	 Read or tell:

Congratulations on your superb sleuth skills. 
You are now Algebra Architects! Prepare to 
begin the construction of your underwater 
research facility!

DAILY DIRECTIONS
SEA DEPTH 3: PATTERN PLUNGE & FISHY FUNCTIONS

Award Sand Dollars earned from 
today’s assessment activity at 
the beginning of the Culminating 
Activity.

read
tell
or
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PATTERN T-TABLE 1

	 Number of crabs:	 Number of eyes:
	 (c)	 (e)

	 1	 2
	 2	 4
	 3
	 4
	 5
	 6
What is the rule for this pattern?

Name _______________________________________________

Date _ _______________________________________________
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PATTERN T-TABLE 2

	 Number of sea turtles:	 Number of flippers:
	 (t)	 (f)

	 1	 4
	 2	 8
	 3
	 4
	 5
	 6
What is the rule for this pattern?

Name _______________________________________________

Date _ _______________________________________________
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PATTERN T-TABLE 3

	 Number of starfish:	 Number of arms:
	 (s)	 (a)

	 1	 5
	 2	 10
	 3
	 4
	 5
	 6
What is the rule for this pattern?

Name _______________________________________________

Date _ _______________________________________________
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PATTERN BLOCK RECORD

Pattern Recording:

Growth Chart:

		  s		  b
		  (# of steps)		  (# of blocks)

		  1
		  2
		  3
		  4
		  5
		  6
		  7
		  8
		  9
		  10

What is the rule for this pattern?

Name _______________________________________________

Date _ _______________________________________________
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PATTERN TOOTHPICK RECORD

Name _______________________________________________

Date _ _______________________________________________

Pattern Recording:

Growth Chart:

		  s		  t
		  (# of steps)		  (# of toothpicks)

		  1
		  2
		  3
		  4
		  5
		  6
		  7
		  8
		  9
		  10

What is the rule for this pattern?
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COUNTING SQUARES LEARNING LAB

	 1.	 How many squares do you count?

	 2.	 If you put another row at the bottom, how many squares would there be?

	 3.	 Describe the growing pattern in this T-Table.

		  r		  s
		  (# of rows)		  (# of squares)

		  1
		  2
		  3
		  4
		  5

	 4.	 Explain how the total number of squares is growing. How did you solve the 
problem?

Name _______________________________________________

Date _ _______________________________________________
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FISH FOOD LEARNING LAB

Sammy Shark eats three squid and two anchovies every day of the week.

	 1.	 How many squid and anchovies do we need to order in one week?

	 2.	 How many do we need to order for 10 days? 15 days? Any number of days (d)?

Fill out this chart to help find the answers.

d

(# of days)

s

(# of squid)

a

(# of anchovies)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

d

Name _______________________________________________

Date _ _______________________________________________
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PATTERN PLUNGE & FISHY FUNCTIONS
ASSESSMENT

Name _______________________________________________

Date _ _______________________________________________

Pattern Recording:

Growth Chart:

s
(# of steps)

b
(# of blocks)

1
2
3
4
5
6
7

What is the rule for this pattern?
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PATTERN PLUNGE & FISHY FUNCTIONS
ASSESSMENT RUBRIC

4	 Distinguished: Student clearly and accurately identifies the 
number of blocks needed for each step of the pattern, writes 
an equation or rule for the pattern, and explains how the rule 
works. Student work shows clear understanding of the 
central mathematical ideas.

3	 Accomplished: Student correctly identifies the number of 
blocks needed for each step of the pattern, writes an equation 
or rule for the pattern, and explains how the rule works. 
Student work shows satisfactory understanding of the 
central mathematical ideas.

2	 Progressing: Student inconsistently identifies the number of 
blocks needed for each step of the pattern, writes an equation 
or rule for the pattern, and explains how the rule works. 
Student work shows limited understanding of the central 
mathematical ideas.

1	 Beginning: Student demonstrates little attempt to identify 
the number of blocks needed for each step of the pattern, 
writes an equation or rule for the pattern, and explains how 
the rule works. Student work shows little understanding of 
the central mathematical ideas.

0	 Student work shows no attempt and/or no understanding 
of the central mathematical ideas.
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Objective
	 •	 Develop a sequential pattern, organize it on a T-Table, find the 

rule for the pattern, and display it as a graph (fourth grade skill)

Materials
	 •	 RESEARCH STATION DESIGNS — class set
	 •	 DESIGN PLAN — class set + display copy
	 •	 CUBE PATTERN I, II, and III — as needed
	 •	 Cubes — as needed
	 •	 Markers, crayons, or colored pencils — several per pair
	 •	 Scissors — class set
	 •	 Tape — one roll per pair
	 •	 Water Logs — class set

Procedure
	 1.	 Allow students to sit with their Math Mate.

	 2.	 Introduce the culminating activity. Read or tell:

Today, as Algebra Architects we are going to 
begin our final project, building an underwater 
research station! The station is designed in 
cubes so that each section can be brought to the 
underwater site. You will purchase cube patterns 
with Sand Dollars you have earned and fold them 
into cubes to build your station. It will take three 
Sand Dollars to purchase one cube pattern.

	 3.	 Distribute RESEARCH STATION DESIGNS and DESIGN 
PLAN to each student.

	 4.	 Read or tell:

On RESEARCH STATION DESIGNS, you 
will see four possible designs of what your 
research station could look like and how each one 
would grow in two steps of construction. You and 
your Math Mate will select one of these designs 
as a model for your own research station. On your 
DESIGN PLAN, you will tell what design you 
have selected, show the pattern for how the station 
will be built over several steps on a T-Table, and 
draw the next two steps to show that you know 

DAILY DIRECTIONS
CULMINATING ACTIVITY: UNDERWATER RESEARCH STATION

The ultimate goal for students is to 
find the rule for the pattern based 
on their drawings and T-Tables. 
The rules for Designs 1–4 can be 
found on the Answer Key on page 16.

Three cube patterns are provided. 
Reproduce them before the day’s 
lesson for the “Sand Dollar 
Exchange.” Use one, two, or 
all three patterns to challenge 
your students to create a three-
dimensional object from a flat, 
two-dimensional form.

You may want to adjust the 
number of Sand Dollars required 
to purchase a cube pattern 
depending on the total amount of 
Sand Dollars your students have 
earned.

read
tell
or

read
tell
or
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how the research facility grows. You may use the 
real cubes to help you find the next two steps. 
Finally, you must explain the rule for finding 
how many cubes you will need for any step of 
construction. Each set of Math Mates must present 
their research station to the class.

	 5.	 Model this activity using the following design on the DESIGN 
PLAN display copy.

					     step 1			   step 2

	 6.	 Create a T-Table for the pattern.

s (# of steps)	 c (# of cubes)
1	 2
2	 4
3	 6
4	 8
:
10	 ?

	 7.	 Have students look at the design you have modeled on the 
DESIGN PLAN display copy to find the number of cubes for 
steps 3 and 4. As you fill in the T-Table draw the corresponding 
step modeling how to add cubes onto an existing design. Once 
students have recognized the pattern, verbalize the rule: c = 2s.

	 8.	 Allow students time to use their DESIGN PLAN sheets to draw 
their patterns, complete their T-Tables, and find the rule for the 
pattern. As students are working on these tasks, invite each set 
of Math Mates to the “Sand Dollar Exchange” to purchase cube 
patterns with their Sand Dollars.

DAILY DIRECTIONS
CULMINATING ACTIVITY: UNDERWATER RESEARCH STATION

read
tell
or

Assessment is based on each 
student’s ability to explain how 
their pattern grows, complete 
the T-Table, find the rule for the 
pattern, and, if required at grade 
four, graph the pattern.
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	 9.	 Demonstrate how to fold one of the cube patterns to show how a 
two-dimensional form or net can be transformed into a  
three-dimensional object. Explain to students that not all faces 
will show when the cubes are folded. Also, inform students 
that when they put their structures together certain faces will be 
hidden from view.

	10.	 Provide time for students to color and decorate their cubes. 
Have students cut them out, fold each pattern to make a cube, 
and put them together to build their station as proposed on their 
DESIGN PLAN.

	11.	 Introduce the letter to Mr. Rip Tide. Read or tell:

Now that you and your Math Mate have 
constructed your research station, you will write 
a letter to Mr. Rip Tide, Chief Oceanographer, 
to explain what kind of research is done in your 
facility. You will then present your project and 
read this letter to the class to explain the function 
of your station.

	12.	 Direct students to write the letters in their Water Logs.

	13.	 Have each pair of Math Mates present their station.

	14.	 Optional: Have students end Into the Unknown with the Posttest 
to gauge their growth. Instruct students to solve the problem and 
explain their answer. 
Posttest Problem: 8 + 6 = ?  + 7

	15.	 Celebrate with an INTO THE UNKNOWN party!

DAILY DIRECTIONS
CULMINATING ACTIVITY: UNDERWATER RESEARCH STATION

read
tell
or

Making cubes from these nets or 
patterns helps students see the 
relationship between two and 
three-dimensional figures.
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Design 1
step 1	 step 2

Design 2
step 1	 step 2

Design 3
step 1	 step 2

Design 4
step 1	 step 2

research station designs
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DESIGN PLAN

The following design is the design for our research station.

We will be able to build the first ______ phases because we have ________ 
cubes. This design will take _______ cubes to build the 10th phase. 
We know this because:
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CUBE PATTERN I
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CUBE PATTERN II
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CUBE PATTERN II I



At Interact, we constantly strive to make our units the best they can be. We always appreciate  
feedback from you—our customer—to facilitate this process. With your input, we can continue to 
provide high-quality, interactive, and meaningful instructional materials to enhance your curriculum 
and engage your students. Please take a few moments to complete this feedback form and drop it 
in the mail. Address it to:

Interact  •  Attn: Editorial  
10200 Jefferson Blvd.  •  P.O. Box 802 

Culver City, CA 90232-0802

or fax it to us at (800) 944-5432

or e-mail it to us at access@teachinteract.com

We enjoy receiving photos or videos of our units in action! 
Please use the release form on the following page.

Your Name: _________________________________________________________________________

Address: ___________________________________________________________________________

__________________________________________________________________________________

E-mail:_____________________________________________________________________________

Interact Unit: _ ______________________________________________________________________

Comments: _________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

T E A C H E R  F E E D B A C K  F O R M



To Teachers:
To help illustrate to others the experiential activities involved and to promote the use of simulations, 
we like to get photographs and videos of classes participating in the simulation. Please send photos 
of students actively engaged so we can publish them in our promotional material. Be aware that we 
can only use images of students for whom a release form has been submitted.

To Parents:
I give permission for photographs or videos of my child to appear in catalogs of educational 
materials published by Interact.

Name of Student: ______________________________________________ (print)

Age of Student: _ ______________________________________________ (print)

Parent or Guardian: ____________________________________________ (print)

Signature: ________________________________________ Date: _ __________________

Address:

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Phone: _ _____________________________________________________

Interact 
10200 Jefferson Blvd. 
Culver City, CA 90232-0802 
310-839-2436
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