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High-Quality Instructional Materials Just Got Even Better.
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Transforming Science Education

• Exploration is driven by 
students’ questions and ideas

• Builds on students’ prior 
knowledge and experiences

• Students use evidence to 
revise their thinking 

• Students figure out ideas as 
classroom community

Phenomena 
Based

Coherent 
for Students

Driven by 
Evidence

Collaborative

Equitable

Designed and Built with 

Students Front and Center
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Funded by Renowned 

Philanthropic Organizations

Bill & Melinda Gates 
Foundation

Carnegie Corporation 
of New York

Charles and Lynn 
Schusterman 

Family Foundation

William and Flora 
Hewlett Foundation
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Developed by Leading Education 

and Research Institutions 

Northwestern 
University Team

Dana Center 
Team

University of 
Colorado Boulder 

Team

BSCS Science 
Learning Team

Boston College 
Team
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Field Tested by Teachers and 

Students Across the Country
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High 

School 

Scope & 

Sequence
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Pathways to Adoption
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Carolina and OpenSciEd Have Partnered 

to Make High-Quality Instructional 

Materials Even Better

High-quality 
instructional 
content from 
OpenSciEd

Materials and 
development 

expertise from 
Carolina

Dedicated 
service and 

support 
from 

Carolina
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Carolina Development Focus
Redesign the Teacher Guide

Reengineer labs and materials

Add digital resources and support

Ease of Use

Simplify procedures with new or improved materials

Convert some labs to demo or video

Add teacher prep videos 

Less Prep and Instruction 
Time

Fewer materials

Less expensive materials

Digital options

Reduce Cost of Kits

Additional safety guidance

Include PPE in kits

Replace and/or reduce some chemicals

Add Safety Measures

Enhanced ADA features

Maintain UDL standards

Materials meet adoption standards

Enhance Accessibility
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Carolina Development Plan

Review unit 
and test 
materials

Draft unit 
development 

plan

Test new 
materials

OSE Initial 
Review and 

Approval

Finalize 
development 

plan

Draft new 
instructional 

materials

Develop new 
assets

OSE 
Midpoint 

Review and 
Approval

Design, edit, 
and format 

new materials

ADA 
compliance 
screening

Develop and 
test digital 

content
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Carolina 

Certified Version

Simplified 
Investigations

Redesigned 
Print 
Materials

Enhanced 
Digital Content
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Redesigned Print Materials 

TEACHER EDITION

• Reformatted to 
traditional portrait 
format

• Reorganized content 
with a consistent flow 
that is simple to follow

• Improved layout, 
labeling, callouts, and 
images that are easy 
to read

• ADA compliant

STUDENT EDITION

• Bound print versions 
of all student resources 
organized by lesson

• Includes all handouts, 
references, and 
readings

• Student Procedures 
and Assessments 
available online

• ADA compliant
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Redesigned Teacher Edition 

Reorganized content

Chunked text
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Redesigned Teacher Edition 

Improved labeling

Point-of-use callouts
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Simplified Investigations and Materials

• All materials are tested to ensure safety, quality, and accuracy 
of investigations

• Some materials have been changed to simplify lab setups 

• High-quality videos or teacher demonstrations are available to 
save time or address safety concerns (e.g., open flame)

“How can we make this lesson easier, reduce 
cost, and enhance safety?”
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B.1 Ecosystem Interactions & Dynamics

OER Resources:

• Resize and print Gameboard

• Print and cut out Event Cards

• Print and cut out game tokens

✓ Prepared materials
✓ Cut prep time
✓ Better storage option

Carolina 
Resources:
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Instructional Routines

Each step is driven by student questions about the phenomenon.

How do we kick off investigations in a unit?

Anchoring 
Phenomenon Routine

How do we work with students to motivate the next step in an 
investigation?

Navigation 
Routine

How do we help students use practices to figure out pieces of the 
science ideas?

Investigation 
Routine

How do we help student put together pieces of the disciplinary core 
ideas and crosscutting concepts?

Putting the Pieces 
Together Routine

How do we push students to go deeper and revise their science 
ideas?

Problematizing 
Routine

How do we kick off investigations in a unit?

Anchoring 
Phenomenon Routine

How do we work with students to motivate the next step in an 
investigation?

Navigation 
Routine

How do we help students use practices to figure out pieces of the 
science ideas?

Investigation 
Routine

How do we help student put together pieces of the disciplinary core 
ideas and crosscutting concepts?

Putting the Pieces 
Together Routine

How do we push students to go deeper and revise their science 
ideas?

Problematizing 
Routine
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OpenSciEd Storyline Instructional Model
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Enhanced Digital Content
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Print and Digital Materials

Compatible with most learning management systems:

(1,320 Schools)

(370 Schools)

(250 Schools)

(1,628 Schools)

(12,903 Schools)
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Enhanced Digital Content
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Unit Storyline
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Unit Storyline
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Navigate

Slide A

● What did we figure out about how 
wildebeest are affected by food availability?

● What did the transfer task about the African 
wild dogs make us wonder about the 
Serengeti?

● What are some ways we could investigate 
changes in populations and predators when 
we cannot be there in real time? 

Be prepared to share your 

ideas with the whole class.
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● How have you developed or used 
models in the past?

● How did the models help you make 
sense of what you were figuring out?

● What are the parts of the models that 
you have included? 

Modeling as a Practice

Slide B
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Agent-based models are based on computer simulations 
of complex systems. 

They include:

● An environment

● Agents

● Rules that describe how the agents interact with the 
environment

● Rules that describe how the agents interact with each 
other

Slide C

What Is Agent-Based Modeling?
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Slide D

Identify the Parts of Our Model

 What components would the game include if it 
helped us explain how predators interact with 
wildebeest in the Serengeti?

 How would some of the components interact with 
each other?

 How can the model/game help us answer our 
question?

 If we are going to play this game, what are our next 
steps?
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The Serengeti Board Game

Investigation question:

How do predators interact 
with wildebeest in the 
Serengeti?

Slide E
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Meet the Agents in the Serengeti Board Game

Slide F

 Choose an agent: lion, spotted hyena, or 
wildebeest.

 Read the Agent Background section in 
your handout.
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Meet Your Agent: Initial Conditions

Slide G

Use the Agent Background to identify the 
behaviors connected to the initial conditions.
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Connect the Factors that Led to the Rules

Slide H

Review the rules for your agent, refer back to 
the Agent Background, and identify the 
connected behaviors that led to the rules.
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Navigate

Slide I

Predict one way your agent will interact with 
another agent when you play the game.

Record your question in your notebook so 
you can refer to it later.
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Navigate

Slide J

● What did we figure out yesterday?

● What question did you suggest as 
our investigation question?

Be prepared to share your 
ideas with the whole class.
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Preparing for Game Play

Which 
community 

agreement(s) 
apply?

Slide K
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Setup of Serengeti Board Game

Slide L
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1. The Serengeti Board Game is designed for 3 players (or 3 teams if more than 3 people are 
playing the game).This game has no winning or losing; the purpose is to simulate
wildebeest population change due to predator-prey interactions and migration patterns.

2. Each player in the game takes on the role of one of the agents: lion, hyena, or wildebeest.

3. The game consists of 4 turns (or seasons). Each turn has 4 events:

a. Wildebeest migrate to new seasonal location. (This does not happen in the first turn.)

b. Each player pulls an Event Card (in this order: wildebeest→hyena→ lion) and follows
the directions.

c. Hyenas hunt wildebeest using the dice to determine the results.

d. Lions hunt wildebeest using the dice to determine the results.

4. Gameplay ends after completing all 4 turns or seasons of the year (winter, spring,
summer, fall).

Serengeti Game Instructions •  OSE Ecosystems Interactions & Dynamics •  ©Carolina Biological Supply Company •  116233 

The Serengeti Game Instructions: Game Overview
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22 Wildebeest

Tokens

Game Data Collection Handout

28 Lion 
Tokens

22 Hyena

Tokens

16 Event Cards

Shuffled andtextdown

6 Dice

3 red and3 white

325,000

Serengeti Game Board

Serengeti National Park

Ikorongo Game

December January February March April May June July August September October November

Turn 1 Turn 2 Turn 3 Turn 4

Ngorongoro 

Conservation

Area

Maswa Game

Reserve

Reserve 

Grumeti Game Reserve

1 game patch =

6 miles

Game Legend

Spotted Hyena Territory

Lion Territory

WildebeestGrazing Area

Fenced Road

Unfenced Road
116 229

Game Setup: Serengeti Game Materials
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Example Hunt 2 - Individual predator vs. herd of wildebeest

How to Roll the Dice in a Hunt
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● Draw Event Card.

● Hyenas hunt, followed 
by lions.

● Make sure you know 
how to roll the dice in 
a hunt.

● Record your 
observations in your 
Data Table.

Slide M

Instructions for Each Turn

B.1 Serengeti Game Demo

This video is part of the OpenSciEd Science Curriculum. For more information and to find the entire curriculum, visit 
www.openscied.org.

https://players.brightcove.net/17907428001/SkDpWxU9l_default/index.html?videoId=6347852719112
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Data Collection
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Play the Serengeti Board Game

Slide O
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Navigate

Slide P

How will the data you collected help you 
answer your investigation question? 
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Navigate

Slide Q

What was your main takeaway from playing the game?

How will the data collected help you answer your 
investigation question?

How can we make sense of the data?

Image credits: Spotted hyena, PanWoyteczek; lions, 
amanderson2; wildebeests, Daniel Rosengren

Be prepared to share your 
ideas with the whole class.
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Analyze Data of Game Play

Slide R

Complete your Data Analysis handout 
individually and then share your ideas with 
your game group.

  

% time successful = # times successful  x  100
                        total # of interactions
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Writing Algorithms

Slide S

Write an if–then statement in words:

If an individual wildebeest interacts with any predator, 

then the wildebeest is successful ___% of the time. 

inputs

outputs 
based on 

data

29
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Develop a System Model

Slide T

inputs outputs 

individual 
wildebeest 

any 
predator 

wildebeest 
lives (0)

wildebeest 
dies (–1)

interaction
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Writing Numeric Algorithms 

Slide U

If wildebeest = 1 and predator = 1 and 2, then wildebeest 0 (.29)

If wildebeest = 1 and predator = 1 and 2, then wildebeest –1 (.71)

inputs outputs 

If an individual wildebeest interacts with any predator, 

then the wildebeest is successful 29% of the time. 

wildebeest 

predator 

lives (0)

dies (–1)

interaction

OR
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● What accounted for differences in the 
outcomes during interactions between 
predators and prey? 

● When an agent was successful, how could its 
success impact the rest of the group?

● Did evidence from other agents’ algorithms 
support similar or different conclusions?

● What kinds of limitations did you discover in 
the model?

Slide V

Building Understandings Discussion
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What idea have we co-constructed that 
we want to have consensus on?

Slide W

Add to the Personal Glossary

Personal Glossary
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Navigate

Slide X

Now that we have figured out that group 
behavior increases survival for wildebeest and 
their predators, what new questions do you 
have about the Serengeti system?

How can we investigate those components?

Be prepared to share these 
with the whole class.
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Licensing Information

Visit this page for information about the license and this document for 
information about the proper attribution of OpenSciEd materials.

Biology Unit B.1 Lesson 7 Slides. OpenSciEd. CC-BY-NC 4.0

https://www.openscied.org/commercial-license/
https://docs.google.com/document/d/1O0NDPsUpoESncLMCZ3InXeN0B-8FSBElKSS9tPIgDNg/edit
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