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PREPARATION
Activity 1: Hunting for and observing arthropods

Objectives:
o Observe arthropods (particularly insects);
o Identify the arthropods that they have found.
o Identify the external parts of their arthropods.
o Find and analyse interesting information about their
arthropods.

Equipment:
o Transparent containers for collecting (specific jars,
medicine vials, plastic containers...)
Gardening gloves, stir sticks or plastic spoons
Re-sealable bags
Magnifying glass
Ruler
Coloured pencils
Observation sheet

O O O O O O

Duration: 75 minutes

The students will carry out a bug collection around their school. Back
in class, they will observe the specimens they have collected more
closely. They draw and note their observations as to the animal's
anatomy (colour, number of legs, particularities of the wings, texture,
shell etc.). They also note the conditions in which they found their
specimen (temperature, sun, habitat etfc.).

We suggest that you use the observation sheet created by the
Montreal Insectarium that you will find by following this link (In
French only):

http://www2.ville.montreal.qc.ca/insectarium/toile/nouveau/ jeux/observ2.pdf
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In order for the students to be able to identify their specimen, it is
recommended you have various books about insects on hand.

During our experiment, we used the following two reference books,
which aroused their curiosity:

Le livre qui fait BZZZ chez ERPI
http://erpi.com/documentaire/bzzz p28341169.html

Les insectes du Québec de Yves Dubuc, Edition Broquet
http://broquet.qc.ca/livres_fiche.php?cat=34&id=60

A webography, as well as a more complete bibliography are suggested
in the document called "theoretical capsule".

N.B. The observation of insects using a microscope (or a digital
microscope) with Petri dishes is very stimulating for the students.
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PREPARATION
Activity 2: Placing the scientific concepts

Objectives:
» Identify the principal groups of arthropods (insect,
arachnid, crustacean, myriapoda);
 Differentiate these arthropods by their number of legs:
* Know the principal parts of an insect (see theoretical
capsule).

Equipment:
o Equipment suggested in the documents from "La Maison
Léon Provancher"
Theoretical capsule
Other resources (books, websites)

Duration: 60 minutes

The teacher animates a discussion whose objective is for the
students to learn the difference between each group of arthropods
(number of legs) and the principal parts of an insect.

Here are some questions and answers that may help guide the
discussion:

- How could we classify the arthropods that we have collected?
Arthropods are invertebrate animals. They do not have a spine.

- Do they all have the same number of legs?
No. Arthropods that have six legs are insects. See the capsule for
the other classes of arthropods.
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- Among the insects you have gathered, info how many parts is
the body divided?
All insects have bodies divided into three parts: head, thorax,
abdomen.
- Among the insects you have gathered, how many wings does
each one have?
Most adult insects have one or two pairs of wings but some have none
at all.

We suggest that teachers use the documents produced by "la maison
Léon Provancher". In them, you will find different activity
suggestions with which to present the insect world to your students.

Here are the links to access these PDF documents (in French only):
http://www.maisonleonprovancher.com/documentspdf/entomologie.pdf
http://www.maisonleonprovancher.com/documentspdf/pdfintegration/insectes.pdf

Another way to work on classification would be to ask the students to
establish an identification key themselves. This way, they would have
to suggest a solution to problem of a scientific nature. To facilitate
this task, the bugs collected could be photographed. These photos
could be used by several students at the same time (on screen or on
paper) and for a longer time than living bugs. They might also be
projected onto the wall.
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REALISATION
Activity 3: Study of the connecting rod crankshaft mechanism

Objective: Observe and manipulate the connecting rod and
crankshaft mechanism

Equipment

o 8 models of connecting rod and crankshafts, see the
preparation guide for the necessary equipment

o See the equipment mentioned in the preparation guide
1 "jumbo" unbent paper clip per student (it is preferable
that the paper clip be smooth, not striated)

o Labels to identify the work stations
Student booklet, pages 1 to 3

Duration: 45 minutes

We suggest that the classroom be divided into different islands to
create work stations. The students circulate from one station to the
next. They will carry out the required operations and answer the
questions on pages 1 and 2 of the student bookleft.

By creating each work station twice, you can make 8 teams that work
at each of the four stations. In this case, you will need to construct
16 models.

The drilling template (annex 1A) is used by the teacher. If you
choose to have the students use it, it would be preferable to make
several.

Once the work at the stations is done, the students indicate what the
connecting rod and crankshaft are on the drawing.
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Next, the teacher carries out a review of the studied mechanism.
The texts in the table on page 3 are completed using the suggested
words.

Here are the facts that the student must assimilate:

* The holes for the crankshaft axis must be made at a height
which will not prevent its rotation.

* The hole to guide the connecting rod must be big enough to
allow movement in the rod. The hole may be made bigger or
smaller if the student errs.

* The connecting rod must be long enough so that it doesn't
come out of the hole that guides it and to avoid that the
animated part of the body does not block rotation.

N.B. The student booklet is divided into two parts. The first contains pages
1 to 3 and page 6, while the second includes pages 4 and 5. This way, the
booklets may vary if you want to offer a choice of two containers to the
students. In addition, the fronts and backs of each sheet are used.
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INTEGRATION

Activity 4: Design, study and fabrication of the imaginary insect.

Objective: Reinvest the knowledge acquired in activity 3

Equipment:
* Student booklet, pages 4 and 5
Materials:

* 1 milk carton or other plastic or cardboard container, per

student

* Crankshaft manufactured in activity 3 for each student

* Styrofoam balls

*  Pompoms

* Pipe cleaners

* Cotton swabs

* Various coloured feathers
* Plastic stick-on eyes

* Decorative glass lozenges
* Plastic caps

* Corks
» Tissue paper
* Felt

* Construction paper

* Stick or white glue

* Finishing nails

*  Hammer

*  Punch

* Hole puncher

* Hot glue gun

* Scissors

* Annex 3: Drilling technique posters
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Duration: 90 minutes or more

First, the teacher presents the students with the materials at their
disposal. (S)he makes the most of the occasion to carry out
demonstrations of some simple techniques. (See annex 3).

Next, the students think about their insect by answering the
questions on pages 4 and 5 of their booklet. They make the insect
simultaneously. Using the materials they have chosen, they draw
their idea.

One of the difficulties that may be encountered is to have made the
hole too small or too big, which would impede the correct function of
the mechanism.

If the hole is too small, they need only make it bigger for the
mechanism fto work correctly. If it is too big, they need only add a
piece of cardboard, wood or coffee stick o make it smaller.
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INTEGRATION
Activity 5: Test their insect's function

Objective: Test, evaluate and improve upon the mechanism for
their insect.

Equipment:
* Student booklet, page 6
* Imaginary mechanical insect

The students carry out tests of their mechanism. They complete
page 6 by noting what worked well and what did not work. They also
note, in the form of a sketch or explanations, the improvements to be
made to their insect.

A review with the whole class is made concerning the improvements
made to the prototypes. The students can present their
improvements orally. The teacher may then evaluate the third
disciplinary competency (understanding and transmitting information).

After that, the prototypes can be exhibited at the front of
classroom. A discussion follows in order to determine if the
mechanical bugs are insects:

- athree part body;

- the presence of antennae or not;

- legs and wings attached to the thorax;

- six legs.
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Evaluation trails

The teacher can make a mechanical bug that doesn't work. The
student must observe it and determine what does not work. In a
short written text, he must also identify what needs to be modified
in order for it to function (evaluation of the first and third
disciplinary competencies).

By letting the students themselves find the identification key, the
teacher can evaluate the first disciplinary competency.

The diagram carried out on page 5 of the student booklet could
evaluate the third disciplinary competency.

A comparison of the preliminary drawing (student booklet, page 5)
with the prototype would allow you to evaluate the second disciplinary
competency. By observation, the teacher can evaluate whether or not
the student followed the steps and used the templates adequately
(second disciplinary competency).
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To go a little further..

Following these activities, it would be possible to go further with the
insect theme by integrating other subject matters.

In science and technology, you could work on the following essential
knowledge (of the progression of his learning):

Transformation of living things
* Describe the growth stages of different animals.

To integrate the ICT into the project, it would be possible to do a
research project on the bug that was captured and studied. The
presentation of this research could be made in the form of
information cards (classification of the insect, short description,
habitat, ecological role, etc...).

During the experiment, one of the teachers noticed that the students
spontaneously named their bugs. She therefore had the idea of
having them write a story that recounted the adventures of their
insect. It would also be possible to create an information card on the
imaginary insect inventing an order, a habitat, an ecological role...

A census of the insects captured or seen while gathering could also
be carried out. The students would work on collecting, describing and
organising the data, using data tables. The results of the census
could be presented in the form of diagrams.
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