Using Science within a multi-domain context to promote deeper learning

Level 5: INSECT CLASSIFICATION – IT’S A BUZZ!

�



Introduction:

Insects are the most diverse group of animals on Earth.  More than a million species of insects have been identified.  Insects may be found in almost every type of environment on the planet.  The study of insects is called entomology.



Links to Level 5 of the Victorian Essential Learning Standards (VELS)



Strand�Domain�Dimension�Elements of  the Victorian Essential Learning Standards for Level 5 addressed by this activity

Students…��Physical

Personal and

Social

Learning�Interpersonal

 Development�Working in teams�… accept responsibility as a team member and support other members to share information, explore the ideas of others, and work cooperatively to achieve a shared purpose within a realistic timeframe

… reflect on individual and team outcomes and act to improve their own and their team’s performance���Civics and Citizenship�Community engagement�… use democratic processes when working in groups on class… projects

… participate in activities to contribute to environmental sustainability ��Discipline-

based

Learning�Mathematics�Number�… find equivalent representations of fractions as decimals, ratios and percentages

… understand ratio as both set: set comparison… and subset: set comparison… and find integer proportion of these ����Space�… construct two-dimensional and simple three-dimensional shapes according to specifications of length, angle and adjacency

… use two-dimensional nets to construct a simple three-dimensional object such as a prism or a platonic solid���Science�Science knowledge and understanding�…explain the relationships, past and present, in living and non-living systems, in particular ecosystems, and human impact on these systems

… analyse what is needed for things to survive, thrive or adapt, now and in the future

… explain how the observed characteristics of living things are used to establish a classification system����Science at work�… interpret recorded data appropriately

… use simulations to predict the effect of changes in an ecosystem

… work effectively in a group to use science ideas to make operating models of devices��Inter-

disciplinary

Learning

�Communication�Listening, viewing and responding�… use specialised language and symbols as appropriate to the subject to convey a clear message across a range of presentation forms to meet the needs of the context, purpose and audience

…provide constructive feedback and reflection to develop effective communication skills ���Design, Creativity and Technology�Investigating and designing�… develop evaluation criteria from the design brief to inform their judgements during the design process

… use a variety of drawing and modelling techniques to visualise design ideas and concepts

… understand and logically sequence major stages of production, and calculate and list materials and quantities needed for production

… record and communicate their ideas using a variety of media…����Producing�… work safely with a range of tools and equipment

… make modifications during production, providing a sound explanation for changes that demonstrates reflection, research, responsiveness to feedback, and use of evaluation criteria���Information and Communications technology (ICT)�ICT for visualising thinking�… retrieve and modify successful approaches to visualising thinking for use in new situations����ICT for communicating�… select the most appropriate search engines to locate information on websites

… share their ideas through their blog, website or other public forums, which are correctly formatted, comply with ICT conventions and demonstrate an awareness of the characteristics that contribute to products meeting their purpose���Thinking Processes�Reasoning processing and inquiry�… locate and select relevant information from varied sources when undertaking investigations

… complete activities focusing on problem solving and decision making which involve an increasing number of variables and solutions����Creativity�… apply creative thinking strategies to explore possibilities and generate multiple options, problem definitions and solutions����Reflection, evaluation and metacognition�… describe and explain changes that may occur in their ideas and beliefs over time��

Background information:  Dr May Flize, an entomologist working in the tropical rainforests of north Queensland, has e-mailed all her friends in the scientific community (including you) with brief details about the possible discovery of a new insect.  Although she is confident that the insect may be a new order (the class Insecta is currently divided into 31 orders), she is unsure because the insect she found was dried, blackened and embedded within the sap of a rainforest tree.     May is seeking your assistance in:

identifying and classifying the insect;

predicting possible ecosystem relationships for the insect

predicting what the insect may need in order to survive in the rainforest ecosystem 

publicising and promoting the insect as a means of encouraging community awareness of its place in the tropical rainforest ecosystem; and. 

designing and developing a model of a mobile insect laboratory in which an insect can be kept for short periods of time whilst scientists study their features and behaviour. The incubator should be transportable across Australia so that scientists from all states may conduct their own ethical investigations. 



PART A	IDENTIFICATION AND CLASSIFICATION OF INSECT



Below is May’s scaled diagram of the new insect (the actual insect is 1.8 cm long) which was e-,ailed to all memebrs of a selected scientific community (including you):



�





1. 	To compare Dr May Flize’s insect with other insects, scientists will consider the measurements and ratios in the table below:



Body part (a)�Body part (b)�Ratio a:b��head�3�total body�15�3:15 = 1:5��thorax��total body����abdomen��total body����head��thorax����head��abdomen����thorax ��abdomen����Complete the table.



2.	Which combination of body parts has a ratio of:

8:15

1:4

1:2



3.	Use the grid to obtain the measurements for these widths:

Head (including antennae):

Total wing span:

Abdomen (at its widest):



4.	From these three measurements, create the smallest and largest possible ratios:

smallest ratio:

largest ratio:



5.	May reported that in addition to the insect she found  in the sap of the rainforest tree, only two other partial specimens of the same insect have been found.  

The two partial remains are:

a head (including antennae), measuring 2 cm in length

a thorax with wings attached, with a total width of 15 cm.

Draw complete full-sized representations of both of these insects on graph paper or 1 cm grid paper.



6.    Appendix A (Insect Classification) lists the 31 orders within the Insecta class.  Research these orders to determine whether the members within each order have similar body part ratios.  Determine whether a consideration of body parts ratios contributes to the classification of insects.  Justify your response.



7.   Dr Flize’s diagram shows an insect with only four legs.

(a)  Suggest two reasons why her drawing does not show the insect having six legs.

(b)  Draw the insect’s other two legs, justifying your choice of shape, position and size of the legs.



8.  Use Appendix A (Insect Classification) to determine whether the insect that Dr May Flize found can be classified into one of the existing orders.  Justify your response, including identification of an existing order into which the new insect may be placed, or providing a profile and possible name for a new order of Insecta.



9.  Write a letter or e-mail to Dr May Flize to provide advice about the classification of the insect which she found.





PART B	INSECT FEATURES



1.   	Living things are suited to the particular place in which they live.  They are said to be adapted to their environment.  In order to survive in a particular environment, living things have certain physical features, called structural adaptations, which increase their chances of survival. Living things also behave in certain ways in order to increase their chances of survival.  These particular ways of behaving are called behavioural adaptations. 

Work with a partner to consider the structural and behavioural features that would enable the insect found by Dr Flize to survive in a tropical rainforest.  Set up a table in Word as follows to record your ideas.  Complete the table individually, then compare your answers with your partner.  Add modifications to your responses in the table.



Survival feature�Structural adaptations

(individual response)�Behavioural adaptations

(individual response)�Modifications

(work with partner)��Food

�����Water

�����Shelter

�����Reproduction

�����Motion

�����Protection from predators

�����Respiration

�����Excretion

�����

2.   Conduct an Internet investigation to determine whether the evolution of insects has shown significant variation.  

What factors have affected insect evolution?  

What factors do you think may affect insect evolution in the future?  

Do you think the new insect is well adapted to survive in the future?  Justify your response.



3.    In a later e-mail to her scientific colleagues (including you) Dr May Flize wrote…



“….am really worried that the new insect i found may be extinct…maybe some people may not think it is worth saving, anyway, but i really think it plays an important part in the ecology of the rainforest…what do u think? Do u think we should all get together to do something about it? …”

How does a species become extinct?

Dr Flize thinks that the insect plays an important role in rainforest ecology.  Suggest three ways in which this can happen.

Suggest a way that the insect may be harmful to the rainforest ecology.

Imagine that the insect found by Dr Flize is endangered.  Develop a website that encourages people to petition for its protection. 



PART C	INSECT LIFE CYCLES 



1.   The life cycle of an ant appears in the diagram below:



����(a)  Do all insects have similar stages in their life cycles?  Explain your reasoning.

(b)  Draw a diagram to show the possible life cycle of your insect. 

(c)   Imagine that you were asked to design and construct a model of a mobile insect laboratory in which an insect could be kept temporarily whilst being studied by scientists actross Australia.  Why would it be important to consider the life cycle of the insect when designing and developing the model?

�PART D	DESIGN BRIEF: MOBILE INSECT LABORATORY 



Dr May Flize wishes to study Australian insects under conditions which do not threaten the insect/s being studied.  She has therefore requested members of her e-mail scienctific community group (including you) to provide designs and models of a mobile insect laboratory which will:

be safe and comfortable for insects to live

meets the insects’ needs for survival

take into account insect life cycles

enable the mobile laboratory to be easily transported across the states of Australia (including an inspection hole for customs/airport authories)

enables scientists to easily observe insect features and behaviour



You will work with a group to develop and trial a model mobile insect laboratory, according to the design brief above.  Your group should consider the following:

Which insect will be chosen? (Hint: Register your insect with your teacher so that each group in the class presents a different insect life cycle.)

What research needs to be undertaken in order for your group to complete the task?

How will you represent your ideas for the model?

How will the environment be created to enable the insect to survive?

What form will the model take? (Hint: consider size of model, appropriate materials to be used, where the model will be installed.)

What safety features need to be considered in constructing the model?

What evaluation criteria will you use to assess the appropriateness of the model?

How will the project tasks be allocated? (Hint: use a spreadsheet to determine individual responsibilities and time frames for completion.)

How will you obtain feedback about the usefulness of your model before its final completion?

Who will be responsible for modifying the model after feedback is received?

How will you determine the level of satisfaction of your client (Dr May Flize)?

How will you report on the progress and outcomes of your project?



Work with your group to develop a production plan.  Show your teacher to obtain approval before proceeding with the construction of your model.















�APPENDIX A  Insect Classification

Kingdom: Animalia (animals)�Phylum: Arthropoda (arthropods)�Class: Insecta (insects) 

Orders:

Order�Examples��Archaeognatha�Bristletails��Blattodea�Cockroaches��Coleoptera�Beetles, weevils  ��Dermaptera�Earwigs��Diptera�Flies, mosquitoes��Embioptera�Webspinners��Ephemeroptera�Mayflies��Grylloblattodea�Ice bugs, rock crawlers��Heteroptera, Hemiptera�Assassin bugs, water bugs ��Homoptera�Aphids,  cicadas, whiteflies��Hymenoptera�Ants, bees, wasps ��Isoptera�Termites��Lepidoptera�Butterflies, moths��Mantodea�Praying mantids ��Mecoptera�Scorpionflies��Megaloptera�Alderflies, dobsonflies��Monophasmatodea�Gladiators��Neuroptera�Antlions, lacewings��Odonata�Damselflies, dragonflies ��Orthoptera�Crickets, grasshoppers��Phasmatodea�Leaf insects, stick insects��Phthiraptera�Lice��Plecoptera�Stoneflies��Psocoptera�Book lice��Raphidioptera�Snakeflies��Siphonaptera�Fleas��Strepsiptera�Stylops��Thysanopteraera�Thrips��Trichoptera�Caddisflies��Zoraptera�Angel wings��Zygentoma�Silverfish��


