
Grade Level: 7th Grade 

Purpose:  This curriculum is designed to communicate: 

• Basic anatomy and life cycles of insects. 

• How an organisms’ body structure contribute to their ability to survive and 

reproduce.  

• How organisms’ interact and depend on one another and that energy moves 

through a food web. 

 

Koa bugs in the classroom with student taking a closer look. 

Rationale: Insects are by far the most numerous, most diverse, and could be viewed as 

the most ecologically important terrestrial creatures on the planet. They also provide a 

food source for many, are decomposers of organic materials, plant pollinators, and 

producers of important products like honey and silk. In addition, insects provide an 

opportunity for students to learn about biological processes inside the classroom.  

In Hawaii, Coleotichus blackburniae, or the Koa bug is an endemic species that can be 

brought into the classroom for students to learn about organisms’ structures and functions, 

and insect life cycle. This curriculum uses hands-on activities to promote interactive 

learning about Hawaii’s insects. 

Hawaii Content and Performance Standards (HCPSIII) Addressed: 7.1 Scientific 

Investigation, 7.2 Nature of Science, 7.3 Organisms and the Environment, 7.4 Structure 

and Function in Organisms 

Unit Concept Map 



  

 
Student recording information about structure and function, molting nymph in the 

classroom. 

This unit was created and piloted by Steve Souder and Lily Edmon. 

 

Koa 

Bug 

What is an 

insect? 

 

What are some adaptive 

strategies used by insects to 

What kind of 

ecological 

interactions do 

insects utilize? 

How do insects 

reproduce?  

 

What are the 

different life 

stages of insects? 

What structures 

help classify insects 

into Families? 

How does an insects structure 

help it thrive and reproduce? 

What factors 

influence the 

populations of 

insects? 



Topic Scientific Inquiry 

Benchmark SC.7.1.1 
Design and safely conduct a scientific investigation to answer a question 

or test a hypothesis 

Sample Performance 
Assessment (SPA)  

The student: Identifies the dependent and independent variables, writes 

an experimental design, and safely conducts the experiment. 

Rubric 

Advanced Proficient Partially Proficient  Novice 

Consistently design 

and safely conduct a 

logical, systematic 

scientific investigation 

to answer a question 

and test a hypothesis  

90-100 A 

Usually design and 

safely conduct a 

scientific investigation 

to answer a question or 

test a hypothesis 

 

80-89 B  

Sometimes design and 

safely conduct a 

scientific investigation 

to answer a question or 

test a hypothesis  

 

70-79 C 

Rarely design and 

safely conduct a 

scientific investigation 

to answer a question or 

test a hypothesis  

 

60-69 D 

 

Objective: Students will brainstorm and investigate potential questions or 

tests of hypothesis from what they observe about the life cycle of Koa bugs.   

 

Background knowledge:  Students will make daily observations of koa bug 

taking notes on the changes in morphology and record mortalities and egg 

masses. The students will be provided with a reading assignment “What is a 

Koa Bug” to supplement their knowledge.  

 

Requirements: Students will maintain individual logs recording what they 

observe about the koa bugs. Students will write a scientific paper based on 

the data collected. The paper will be formatted in the following order: 

introduction, materials and methods, results, discussion, and conclusion. 
 



Topic Interdependence 

Benchmark SC.7.3.2 Explain the interaction and dependence of organisms on one another 

Sample Performance 
Assessment (SPA)  

The student: Explains how organisms in a biological community interact 

(e.g., predator/prey, producer/consumer, parasitism, mutualism, 

competition, cooperation, niche). 

Rubric 

Advanced Proficient Partially Proficient  Novice 

Evaluate and explain 

how organisms interact 

with and depend on 

one another  

90-100 A 

Explain how organisms 

interact with and 

depend on one 

another  

80-89 B 

Identify how organisms 

interact with and 

depend on one 

another  

70-79 C 

Recognize that 

organisms interact with 

and depend on one 

another  

60-69 D 

 

Objective: To analyze and demonstrate how different insects interact and 

even depend on one another in an ecosystem.   

 

Background knowledge:  Students will be able to identify ecological 

interactions based on the relationship organism have with one another.  This 

will be presented first as a slide show, then as a series of foldable notes and 

worksheets. 

 

Requirements: Students will be given foam balls, chenille strips, glue, wire 

messing, yarn, straws, clear plastic, construction paper, toothpicks, glitter, 

coloring markers, pens, etc.  Out of these supplies they will construct an 

insect of their design.  They will need to make sure the insect has all body 

parts (anatomically correct), and is colored and sized appropriately.  Along 

with their project, they will turn in a structure/function worksheet along 

with the insect’s niche and habitat.  At the end of the project, they will be 

required to present their bugs to the rest of the class and explain it’s unique 

common and scientific name, features, niche, ecological interactions, and 

habitat. 

 
 

 



Topic Interdependence 

Benchmark SC.7.3.3 
Explain how biotic and abiotic factors affect the carrying capacity and 

sustainability of an ecosystem 

Sample Performance 
Assessment (SPA)  

The student: Identifies and describes how biotic and abiotic factors (e.g., 

available resources, disease, competition, predation, climate, habitat) 

affect the health and carrying capacity of an ecosystem. 

Rubric 

Advanced Proficient Partially Proficient  Novice 

Analyze and explain 

the biotic and abiotic 

factors that affect the 

carrying capacity and 

sustainability of an 

ecosystem based on 

evidence  

Explain how biotic and 

abiotic factors affect 

the carrying capacity 

and sustainability of an 

ecosystem  

Describe that biotic or 

abiotic factors affect 

the carrying capacity 

and sustainability of an 

ecosystem  

Recognize that biotic 

and abiotic factors 

affect the carrying 

capacity and 

sustainability of an 

ecosystem  

 

Objective: To analyze and demonstrate how the presence or absence of food, 

shelter, water, or space can limit the carrying capacity of an organisms 

population. 

 

Background knowledge:  Students will be able to identify abiotic and biotic 

factors. Also, the relationships organisms have with one another will also 

have an affect on the carrying capacity of each organism.  This will be 

presented first as a in class worksheet activity, then as a fun outdoor 

activity demonstrating population dynamics of koa bugs. 

 

Requirements: Students will calculate the potential population of Koa bug 

based on the data collected from student’s observations without limiting 

factors and create graphs from “Koa bugs on the run” outdoor activity. 

Students will calculate mean, median, maximum, minimum, and range of Koa 

bug population. 
 



Topic Classification 

Benchmark SC.7.4.4 Classify organisms according to their degree of relatedness 

Sample Performance 
Assessment (SPA)  

The student: Analyzes the degree of relatedness among selected 

organisms by comparing the similarities and differences found in internal 

and external anatomical features. 

Rubric 

Advanced Proficient Partially Proficient  Novice 

Classify organisms 

according to their 

degree of relatedness 

and justify the 

classification  

Classify organisms 

according to their 

degree of relatedness  

Identify ways to classify 

organisms according to 

their degree of 

relatedness  

Recognize that 

organisms can be 

classified  

 

Objective: To analyze and demonstrate how insects are related based on the 

features they possess.  

 

Background knowledge:  Students will be able to identify insect families 

based on the structures and functions they possess.  This will be presented 

as a hands-on in-class activity which challenges students to group unknown 

insects into like groups. 

 

Requirements: Students will have to actively participate in the activity, 

identify the particular features that allowed them to make decisions about 

Family groups, and follow up with a in class discussion. 
 



Build-a-Bug 

 

 

 

Objective:  To analyze and demonstrate how different insect structures 

help them to fit into different niches.   

 

Background knowledge:  Students will be able to identify structural 

characteristics based on observation, and identify their functions based on 

the morphology.  This will be presented first as a slide show, then as a series 

of foldable notes. 

 

Requirements:  Students will be given foam balls, chenille strips, glue, wire 

messing, yarn, straws, clear plastic, construction paper, toothpicks, glitter, 

coloring markers, pens, etc.  Out of these supplies they will construct an 

insect of their design.  They will need to make sure the insect has all body 

parts (anatomically correct), and is colored and sized appropriately.  Along 

with their project, they will turn in a structure/function worksheet along 

with the insect’s niche and habitat.  At the end of the project, they will be 

required to present their bugs to the rest of the class and explain its unique 

common and scientific name, features, niche, ecological interactions, and 

habitat. 

 

 

Model Rubric 
Analyze how organisms' body structures contribute to 

their ability to survive and reproduce 

 The student: Analyzes how body structures of different 

insects contribute to their survival and reproduction  

Rubric 

Advanced Proficient Partially Proficient  Novice 

Analyze and compare how 

organisms' body 

structures contribute to 

their ability to survive 

and reproduce and 

support conclusions with 

evidence  

90-100 A 

 

 

Analyze how organisms' 

body structures 

contribute to their ability 

to survive and reproduce 

 90-80 B 

Describe how an 

organisms' body 

structures contribute to 

their ability to survive 

and reproduce  

70-80 C 

Recognize that an 

organism's body structure 

contributes to their 

ability to survive and 

reproduce  

60-70 D 
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