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WHAT IS "THE I-STEM CLASSROOM"?

This teaching aid was created as part
of “Innovative and Inclusive Teaching
Approaches in STEM Subjects in Post-
Primary Schools” project (I-STEM). The
|I-STEM  project is funded by
ERASMUS+ 2020, and this is the
culmination of 3 years of work
between Universities, creative arts
professionals, post primary school
teachers and students. The teaching
scenarios showcase how to use
Creative techniques for classroom
collaboration and  enquiry-based
learning, as well as innovative and

more effective assessment.

The handbook provides step-by-step guidelines on how to use Creative
Techniques to support the learning of STEM subjects. The core aims are to
promote:

e gender equality (LGBTQI+)

» collaboration

e inclusion

» civic competences (active citizenship)
e combat early school leaving

e boost skills and employability

» modernise education

The I-STEM teaching scenarios provide a set of methods aimed at teaching
STEM subjects in post-primary schools. They include classroom activities
that provide practical experiences for teachers and students. The scenarios
will supply mechanisms for a more collaborative approach and active
participation, building on students’ personal scaffolding for self-directed
observation and critical thinking. Improvisation in the classroom remains the
most potent element for teaching and learning contexts; in drawing from
the cognitive, affective and psycho-motive learning channels it presents
itself as a highly opportune area for cultivation in the individual and group.



THE I-STEM CLASSROOM PROVIDE A SET OF METHODS

AIMED AT TEACHING STEM SUBJECTS IN POST-PRIMARY
SCHOOLS.

WHAT ARE THE BENEFITS OF CREATIVE TECHNIQUES?

e Trust: increase in individual or collective trust.

e Acceptance: can lead to innovative solutions.

» Attentive listening: cultivation of co-operative
engagement.

* Spontaneity: enhances co-creation in the
collaborative moment,

» Storytelling: invention and expressive
communication,

* Non-verbal communication: enhances

understanding

* Valuable for interpersonal skills
* Warm-ups: develop the aforementioned trusting
and safe environments, within which the

students can feel free to explore the world of
STEM

FOUR MAJOR REASONS TO USE CREATIVE
TECHNIQUES IN THE CLASSROOM

1.It is consistent with the characteristics of current genre profiles of
learners. This generation has grown up with technology, especially their
desire to learn by inductive discovery, experiential experiences and
collaborative teaching.

2.lt taps into the learners’ multiple and emotional intelligence.

3.1t fosters collaborative learning by helping to build trust, respect, and
team spirit as well as listening, verbal and nonverbal communication, ad-
libbing, role-playing, risk-taking and storytelling skills.

4.1t promotes deep learning through active engagement with new ideas,
concepts or problems, linking the activities or tasks to prior learning,
applying the content to real-life applications, and evaluating the logic
and evidence.



FOR TEACHERS, THE I-STEM PROJECT OFFERS A RANGE OF
TEACHING TECHNIQUES, TOOLS AND TIPS ON HOW TO SUPPORT

INCLUSIVE TEACHING IN STEM DISCIPLINES.

WHO HAS DEVELOPED THE I-STEM CLASSROOM?

The |-Stem Classroom is based on a professional collaboration between the
following partners: Diaconia University of Applied Sciences (DIAK) in Helsinki
(Finland), the Trinity Access Research Group at Trinity College Dublin
(Ireland), The Gaiety School of Acting, The National Theatre School of
Ireland, Dublin (lreland), Varsztatovnia, Warsaw (Poland), post-primary
school teachers and young people from St Joseph’s Secondary School, Rush
(Ireland), LXVII Liceum Ogolnoksztalcace im. Jana Nowaka-Jezioranskiego,
Warsaw (Poland) and Piter Jelles Leeuwarder Lyceum, Leeuwarden

(Netherlands).

The |-Stem Classroom was tested in Dublin in November 2022 with students
from all three schools.

HOW TO USE THE TOOLKIT

The I-Stem Classroom has been divided into 3 separate parts:

PART 1 - I-STEM Classroom Creative Techniques
These can be used in any class for any topic to give energy and focus

PART 2 - Masterclasses
Developed by teachers for teachers, in this section you will find information
about how to access the online Masterclasses

PART 3 - Lesson Plans
Lesson plans on specific topics have been developed for you to use as
examples on how to integrate ISTEM learning into the classroom.



PART 1:

CREATIVE TECHNIQUES

‘SECTION 1 - WARM UPS

Why should teachers use Warm-Ups?

e Warm-ups are a great way to build connections between
students and teacher.

e Warm-ups help release tension and anxiety

e Warm-ups can be used as a movement break for
students

e Warm-ups help focus and engage attention

Jump-Ha!

Starting Position: The students form a large circle.

The Teacher demonstrates that s/he will jump, raise their arms and loudly say
“HA!". Next time the students will work as a team to all do it at the same time
as the teacher. (You can do a practice one counting down from 3.)

Repeat a few times.

Ask for volunteers to be the new Jump - HA! Leader. Encourage the new leader
to be loud and not to do it quickly so the rest of the group have a chance to
join in. (If the leader is making false starts- remind the students that a good
leader doesn’t trick, they lead.)

For the final turn(s), tell the group that nobody knows who the leader will be
but someone will take the initiative to Jump - HA! and everyone will follow.



Pass the clap / energy

Starting Position: Group form a circle

Receive and send a clap. The teacher sends a clap to a student who then
receives the clap and then passes it to another student and so on. Eye contact
is important as it is done silently.

When the receive and send technique is mastered, encourage the participants
to “play” with how they send and receive the clap. Have fun with it. Experiment
with movement - fast, slow, high, low etc. Encourage the receiver to receive
the clap based on how it was sent e.g. if it was sent very fast, they will receive
it as so.

Energy: Tell the group that the clap is now invisible energy which can change
shape, weight, texture etc. in your hands. Demonstrate this. Play the game as
above and encourage the fun and imaginative element.

Break the group up into pairs A and B.

A and B of each pair now find a space in the room away from each other. A
has the energy and will send it to B and then it will go back and forth. They will
experiment and negotiate the space with the other pairs doing likewise.
Encourage them to move around the space.

Note: As with all pair exercises; if there is an odd number in the group, there
can be one group of 3.

Group Count 1-20

Starting Position: Students all have their eyes closed.
The students must count to 20 as a group with only one person saying one
number at any time. If 2 or a few say a number at the same time, the group

must begin at 0 again. In the beginning, begin with a count to 1-10 or 1-15.

Adaptation: Use keywords from the lesson topic instead of numbers.



Shake out

Teacher shakes out their legs and arms as follows and all the students copy the
moves and count at the same time:

Shaking L arm - Calling loudly “12 34567 8"

Shaking R arm - as above

Shaking L leg - as above

Shaking R leg - as above

Keep repeating physical moves above but now with 1-2-3-4 x 4 limbs, then 1-2,
then1111,1111(make the last 1 much longer and louder)

X0

Teacher draws a large imaginary X in the air with their right hand. Ask the
students to copy. Practice this over and over.

Teacher now draws an imaginary large circle in the air with their left hand. Ask
the students to copy. Do this over and over.

Teacher now asks the group to do both X and O at the same time.

Most students will be unable to do this but hopefully they will laugh at
themselves and realise it's ok to not be able to achieve this. Teacher might
explain this is the most difficult thing they will do today!

Who's the leader?

Starting Position: Group from a Circle - Standing.

The teacher demonstrates as the leader first. The leader makes easy movements
with their arms so the rest of the group can follow at the same time. They can
also choose to do faster repetitive movements instead. Send a volunteer
student out of the room and pick a new leader. Start the movements and invite
the volunteer in who must now guess who the new leader is. They can observe
the group from any place in the room.

After the volunteer has guessed wrongly or rightly, discuss how well the group
did in moving as one together. Was it easy to see who was the leader? Why/
why not?

Pick a new volunteer and before they enter, the group can discuss different
tactics on how they may fool the guessing student i.e. all students are looking
at different students instead of the leader only. They may eventually do the
movements moving around the space.

Note: As with all pair exercises; if there is an odd number in the group, there
can be one group of 3.



Mirror Pairs
Starting Position: Group Stand in pairs (A+B) facing one another

One student follows the very slow movements of their leading partner. The
teacher can demonstrate first showing how slow the movement needs to be. The
partners swap over. Once they have established a good technique, encourage
the pairs to move around the space.

A and B can alternate who is leading themselves. Sometimes it may not be clear
who is the leader as they work in sync together.

Progression:

One pair follow another pair.

Pairs can join up and one pair follow another pair.

All students follow one leader.

All students join together and follow one leader in the space. The teacher can
suggest new leaders at any time.

Splat!

Starting Position: Group circle - Standing. Teacher stands in the middle.

The teacher “shoots” at one person in the circle. (or throws an imaginary pie)
and says “Splat!”

That person must duck and the two people on either side/ shoot throw an
imaginary pie at each other and shout “Splat!”.

It the first person doesn’t duck, s/he is out. If s/he does duck in time, the last
person to throw their pie on either side is out.

Continue until only 2 students remain.

The Duel: The two remaining players stand back to back in the middle of the
room. Each time the teacher calls out a fruit, the players take one step forward.
When a vegetable is called out, both players must turn around and shoot/ throw
their pie. The first to throw/ shoot is the winner! The other students will be the
judges.

Adaptation: Key words from the class lesson can be substituted for the word *
Splat!” or the fruits/ vegetables at the end.



Why should teachers use Topic Links

e While you have the Students focused and energised you can introduce elements of the
topic into the activity

e This makes warm ups an integrated part of the learning experience, not a standalone
acitivity

* |ts consolidates learning using Mind/Body connections

Stop/ Start/ Jump/ Name

Starting Position: Ask the group to move around the space = Start!

Instruct them to keep changing direction. Then direct them to Stop! Repeat the Start/Stop
sequence in intervals. Then introduce (once all have stopped) a Jump! into the sequence.
Students jump on the spot once. Repeat the sequence calling out to the group to
Start/Stop/Jump. Add Name! allowing the participants to shout their own name
confidently. Continue to call Start/Stop/Jump/Name randomly.

Opposites: To further encourage the fun element and challenge the group, make the
instructions mean the opposite.

Start = Stop and Stop = Start.

Once established add Jump = Name and Name = Jump.

Continue to play the game rapidly until the facilitator brings it to a natural end.

Progression: Either then or in the future, further instructions can be added e.g. Fast/ slow,
Big steps/ Small steps, High/ Low etc.

Adaptation: Keywords from the lesson can be used and the students can physicalize them
in the space e.g. water, fire, gas, electricity, earth etc.



Ball Exercise

Starting Position: Group form a circle - Standing.

Note: Build the levels and variations of this game up gradually. Progression of the game
can happen over time as the students become more confident.

e The teacher has juggling balls and starts the game with throwing a ball (under arm) to
a student saying their own name and the student’s e.g. “George to Katie”. Katie
catches the ball and continues the game throwing to another student e.g. “Katie to
Jasmine”.

e Each student only sends and receives the ball once. (For the first round students can
fold their arms after they send the ball so other students know who still needs to
receive the ball. )

* The last person to receive the ball will be the teacher.

e Everyone needs to remember the order in which they threw/ received the ball. Check
everyone is sure of the order after the first round.

e Repeat the exact same ball-throwing sequence and ensure everyone is sure of the
order and names.

e As the group get more confident, the teacher can gradually start adding in new balls
so there will be a few/ several being thrown at the same time.

|t may get a bit more chaotic as more balls are introduced so stop and ask the group:
How do we improve the game? Possible/ good answers are:

Eye contact is important! Don’t panic. Don't throw the ball until your partner is ready. If the
ball falls- no problem! Just pick it up and calmly carry on.

Progression: Reverse!

When the teacher calls “Reverse!”, the throwing order is reversed i.e. students now throw
the ball to the person they previously received it from and vice versa.

The teacher can then call “Reverse!” again to return to the normal order.

Reverse! can be called at intervals.

Names only
Students just say the name of the person they are throwing to i.e. no need to say “Katie

n

to...

No names

Students play the game silently- Eye contact and body language is very important here.



Move around the Space

The students move around the space, in different directions playing the same game with
or without the variations above.

NB: Have a group discussion during or after the game about what the group is learning
and experiencing during the game i.e. team work, focus, it's ok to drop the ball/ make
mistakes, communication skills, the importance of eye-contact etc. Also, reference
knowing your part within a system - i.e. each student is constantly working with 2 other
students to receive and send the balls. They are like small cogs or units which make the

larger machine or game work.

Adaptation: Key words from the class lesson can be used instead of students’ names as
they throw the balls in the same sequence eg. Saturn, Pluto, Mars...

Also, students can play the same sequence but change their topic words every time they
throw the ball. (They will be influenced by words they hear others call out.)

After using lesson words, the teacher could choose to focus on certain words/themes or
the students could go research a word alone or in groups.

Relate the “small cogs” mentioned above to the lesson - e.g. one cog might be the heart
and is just one organ which is a working part of a bigger machine i.e. the body.

Another adaptation is a small group is chosen to play the game in the class. The rest of
the class observe and listen to the small group playing the game and naming learning
topic words.

Warm up Sports

One student does a mime of a sport. All students copy it at the same time immediately
after. Each student does a sport mime and the group follows. e.g. playing tennis,
basketball etc. This can also be done around the space.



Zip/Zap/Zoom/Boom!

Starting position: Group circle - Standing.

Beginning with the teacher, send an energetic Zip! with palms together from student to
student around the circle. Practice this a few times. Then practice Zap! in the other
direction. Be definite about the moves eg. Zip = to the left, Zap =to the right. Students
must make eye contact with the person they are sending the zip or zap to or receiving it
from.

When they have they have mastered the Zip and Zap technique and directions, introduce
Zoom!

Zoom! = Both arms and palms together, pointing at a person across the circle. A student
can choose to Zoom! after a Zip! or Zap! A student can only Zip or Zap after receiving a
Zoom!

Practice the 3 moves above and then introduce Boom!

Boom! = A Student raises arms up in the air and calls Boom! and all the students change
places in the circle. Boom! can be sent after a Zip or Zap is received.

The person who initiates the Boom! must continue the game with a Zip/ Zap after the new
circle has been formed properly.

Progression: Playing “Knockout”- Student is eliminated if they delay in sending a move, if
they zoom a zoom or send a move in the wrong direction.
Continue until only 2 students remain.

The Duel: The two remaining players stand back to back in the middle of the room. Each
time the teacher calls out a fruit, the players take one step forward. When a vegetable is
called out, both players must turn around and shoot/ throw their pie. The first to throw/
shoot is the winner! The other students will be the judges.

Adaptation: The game can be used to highlight topic learning such as current flow,
energy being transmitted, reflexes etc.



Exercises to Encourage Spontaneity and
Improvisation

Action and sound
Starting Position: Group form a circle: Standing

One student makes an action and a sound. All students copy it at the same immediately
after. Each student does an action and sound and the group follows.

Encourage energy and “not-thinking”- the action and sound doesn’t need to make sense.

Guided Narration and Movement

Starting Position: Ask the class to move around the space. Warm them up with the Stop/
Start exercise first.

Read out the following loudly and encourage them to act out/physicalize the key words
(underlined) that you will emphasise.

"Our solar system formed about 4.5 billion years ago from a dense cloud of interstellar gas

and dust. The cloud collapsed, possibly due to the shockwave of a nearby exploding star,
called a supernova. When this dust cloud collapsed, it formed a solar nebula - a spinning,

swirling disk of material.

At the centre, gravity pulled more and more material in. Eventually, the pressure in the core

was so great that *hydrogen atoms began to combine and form helium, releasing_a

tremendous amount of energy. With that, our Sun was born, and it eventually amassed

more than 99% of the available matter."

Adaptation: Guided narration and movement can be used with other lesson topics e.g.
the atmosphere, climate changes, bodily functions- different organs moving and

connecting to others.



|l am the Tree!

Starting Position: Group circle - Standing
Group discussion - as a group, participants call out the parts of a full tree eg. branch,
twig, roots efc.

Part 1 - Physicalize the parts of the tree- Ask a volunteer to jump into the middle of the
circle loudly saying, “I AM THE TREE!”, whilst also becoming a frozen image of the tree.
(Teacher can demonstrate this first)

Tell the group that, in turns, they can jump into the centre and add to the image of the tree
by adding the parts to it (ideally they will say things like “I am the roots/ branch/ leaf/etc.
of/ in the tree.”). They will do a freeze of their image too, attaching themselves to the
original tree freeze.

NB. Encourage participants to finish the sentence with “...of/in the tree” (This keeps it
about the tree itself and not things beside/ away from the tree.)

Group discussion - what makes a tree thrive or flourish? Name the things that help the
tree to survive. It needs the roots, water, sun etc. It cannot radiate life to others (O2)
without being sustained itself.

Part 2 - Physicalize the requirements as above i.e. “| am the sun radiating to the tree! | am
the water nourishing the tree. | am the CO2 of the tree! “etc.

The completed tree shows the basic needs we require to grow as human beings. Without
the roots, soil, water, CO2 etc. the branches will not grow, will not be able to grow leaves
to shelter the tree’s birds and animals or provide oxygen for humans.

Group discussion: Name the benefits of the thriving tree. What does it offer? E.g. shelter,
oxygen, home for animals.

Part 3 - Physicalize the benefits - As above: “| am the Shelter of the tree” etc.

Adaptation: The exercise can be used for other words apart from the tree e.g. The Heart,
the 3 pin plug, the cell, the atom etc.

Progression: Re. the heart. On the count of 3, the heart could “move” ie. come alive -
pumping, blood flowing etc.

When the students have named the heart parts, the game could be expanded to include
more of the body that the heart and blood flow effects i.e. other organs, veins, arteries,
capillaries, limbs etc.



Word - Turn - Freeze

Starting Position: Ask the students to stand in a large circle. Ask them to turn around
facing the walls and to close their eyes.

When the teacher calls a word, they will turn around into the circle, opening eyes and
making a freeze of that word. Encourage quick thinking/ instinct. There is no right or
wrong. (E.g. Some might become an actual car, some might be driving the car.) Note:
Objects and Characters that are good to use - Car, tree, chair, book, eagle, bicycle.
Witch, dragon, wizard, teacher. Happy, Afraid, surprise etc. (Objects, characters,
emotions.)

Note: Teacher does a demonstration first e.g. as a Tree

Progression: On the count of 3, students can “move” their freeze i.e. make a sound and
move. (Some students will have been trying this already.) A frozen heart can now be
pumping.

Adaptation: Use words from the lesson e.g. heart, spark, plug.

10 Second Freezes

Starting Position: Students are in smaller groups of 4-5.

Tell groups that they have 10-15 seconds to build objects using their bodies e.g. a car, a
shoe, a rocket, a bicycle, The Eiffel Tower etc.
Make the exercise competitive by judging the freezes.

Progression: On the count of 3, students can bring their object to life i.e. the car will
move/ make sound.

Adaptation: Students build objects from the topic learning e.g. the plant cell, the atom,
the heart, the lungs etc.



Move! Move! Move!

Starting Position: The students sit in a circle. Chairs are evenly spaced. The teacher/
caller stands in the middle.

When the Caller yells out "Move!", Students move one place to the left. Practice this a few
fimes.

When the caller calls out “Move! Movel!”, the students all move one place to the right.
Practice this a few fimes.

When the caller calls “Move! Move! Move!”, the students must all find a seat anywhere in
the circle that is not beside them.

After practicing the above, now, after one of the calls, the teacher will take a seat, leaving
one student standing. This student is the new caller. The element of competition has now
been introduced.

NOTE: During the competitive game, no-one is allowed to sit in the same chair they were
just occupying. Also, no-one is allowed to push anyone to get to a chair or push anyone
out of a chair, or to steal it out from under anyone. And there should be no running.

Play the game as such a few times.

Progression: Instruct the students to quickly suggest a topic for the caller in the middle to
talk about e.g. schoolbags. The student will talk about the topic until s/he is ready to stop
and use a Move! / Move! Move! or Move! Move! Move! call to try and gain a seat again.

Adaptation: Plenary. The caller left in the middle must talk about something they learnt
about in the lesson that day, even if it's only a word. The teacher can opt to use a hat of
written facts and the student can pick one to present to the class.

Note: Encourage good presentation skills. The student can use eye-contact, speak clearly,
answer questions and turn around in the circle to connect with their audience.



PART 2: MASTERCLASSES

TEACHERS INFORMING TEACHERS

V4
@- HOW TO USE
\l/ THE I-STEM CLASSROOM MASTERCLASSES
o

As part of the ISTEM project four Masterclasses were developed for teachers.
They are based on the Teachers |-Stem training experience and how they have
incorporated this into their own teaching practice

Mind /Body Connection
e Teachers describe their experience in incorporating physical activities into
their lesson in order to activate their students learning and memory

Storytelling and Humour
* Teachers describe how storytelling and humour are a useful addition to
their teaching practice

Passion and Purpose
e Teachers describe how their own passion for their subjects, inspires their
students and gives more purpose to their learning journey

Teamwork and Inclusivity
e Teachers describe how using team work activity in the classroom leads to a
more inclusive and interactive atmosphere. This leads to a better
connection between student and teacher

Visit our website to access the Masterclass Videos

https://istem-project.eu/



PART 3: |I-STEM CLASSROOM LESSON PLANS

\ P 4
-@- HOW TO USE
THE I-STEM CLASSROOM LESSON PLAN
o

The activities and techniques described in the lesson plans have been designed to
complement the learning requirements outlined in the lesson plan. Please feel free to
use the activities as you feel necessary - you know the capabilities of your students.

Dont be afraid to improvise and try new things

The below symbols will help you quickly find the creative elements in the lesson plans:

Warm ups - for focus and team building

Improvisation - for innovation and collaboration

Mind/Body Connection - using physiological responses to
highlight the learning

Masterclasses - links to I-Stem teachers in action

. Storytelling - for expressive communication



PART 2: I-STEM CLASSROOM LESSON PLANS

1. The Heart
e Marianne De Haan - Pieter Jelles

2. Atom Periodic Table
e Daryl Dunne - St Josephs Secondary School

3. Electricity
e Irena Kopka Krzyczkowska - LXVII Liceum

4. States of Matter
e Shauna Caherly - St Josephs

5. Nervous System
e Marion Jorissen - de Beer - Pieter Jelles

Creative techniques amendments by Seamus Quinn and

Caroline Coffey on behalf of the Gaiety School of Acting

NOTE: All appendix items for lesson plans can be found by
visiting the ISTEM website at https://istem-project.eu



Date: Class: Lesson No:
Curriculum/Syllabus Area: Lesson Title: Duration:
Biology The Heart 1 hour 20 minutes

LEARNING INTENTIONS:

The pupils will:
* Differentiate between oxygenated/ deoxygenated blood
* Learn parts of the heart and blood vessels connected
* Learn how blood flows through the heart

Introduction Activity Resources

Play Heartbeat related song - “Alors on Danse” song is playing as students
come into class. This will inspire curiosity among them.

Ask the students to listen to the song and feel the beat. Relate the song to the

https: .youtube.
rhythm or beat of the heart- the heart maintains this rhythm/ beat. ps:/ /www.youtube.com

/watch?v=VHoT4N43jK8

Questions re. the song- What does it remind us of? What does it resemble? A: it
is like a pulse. Ask students: Where do we feel the pulse in the body?

Pulse exercise - Group circle, holding hands. Going one direction, one
student passes a gentle hand squeeze to another and then it's passed on
around the circle. It is like a heartbeat. Instruct it to go faster or slower. You
can also do the exercise with the song above playing and the students keeping
to the beat of the song.

Ask the students to imagine their heart pumping in their body- it is a muscle
that never stops.

Physical exercise -Jumping Jacks - the students continuously do jumping
jacks in the space. Eventually their muscles will get tired and they will stop. Tell
them “Imagine if you had to keep going, that's what the heart does. It is a
muscle that never stops”

If there is limited space, do hand squeezes instead, squeezing the hand over
and over.




Smart watch - ask the students who's wearing a smart watch? Students check
their heart rates. They can compare theirs’ with other students’. They are
relating the above learning to their own pulses.

Storytelling - Hand to heart

Ask if the students have ever been to a big game before e.g. a football match.
Ask: What do the players and supporters do beforehand? They stand, hand on
heart and sing the national anthem. Ask them about their own experiences at
matches, allow teachers and students to exchange their own stories. What

other times would you put your hand on your heart?

Ask: So where is the heart? Actually? Students put their hands where they think

their heart is. Inform the students it's only a little to the left.

Students sit. They receive a cut-out of a heart diagram.

Smart board- Put up a blank/ non-labelled picture of the heart (after asking
students which is the right way up for the diagram.)

Ask students to fill out the labels of the heart in pencil (allow them to get the
left/ right labels wrong! i.e. before correcting them.)

Explain the 4 blood vessels connected to the heart and de-oxygenated and
oxygenated blood.

Explain how the 4 blood vessels connecting to the heart connect to the lungs
and body tissues.

Students wear their heart cut-outs/ diagrams as badges - on the correct
side of their bodies.

Smart Board

Heart cut-out diagram

Smart board- Put up a blank/ non-labelled picture of the heart (after asking
students which is the right way up for the diagram.)

Ask students to fill out the labels of the heart in pencil (allow them to get the
left/ right labels wrong! i.e. before correcting them.)




Development Activity

Resources

Physicalize 4 chambers of heart - Floor exercise

Part1

Draw out the 4 chambers on the ground (using tape or chalk).

Hand out cards with the names of the four chambers of the heart to four
students and ask them to stand in the proper place on the drawn-out heart on
the floor. One student can represent the LA, another the RA, another the RV
and another the LV. They hold cards to show which they are.

Then ask other students to check the placement.

Once placement is correct, the name cards can be put on the floor in the
marked-out heart.

Add lungs and organs to the drawing on the floor.

A student can represent the lungs. Another student represents the organs.
Hand out cards and let them stand in the right place.

* higher level of difficulty: distinguish between organs (liver, intestine etc.)

Add blood vessels to the drawing.

Hand out cards with the names of blood vessels that are connected to the
heart. Let students place themselves on the proper place, holding the cards.
Then ask other students to check the placement.

Once placement is correct, the name cards can be put down on the floor in
the marked-out blood vessels.

Tape/ cards with
names of parts of the
heart and
bloodvessels/ red/blue
symbols (red and blue
paper made into a wad
of paper)

Cards in appendix on
ISTEM project website

Acting out blood flow:
Another student will now be the red blood cell going in and out of heart
chambers in the appropriate directions. A red and blue symbol can be used
for the student to hold when they are oxygenated and de-oxygenated i.e.
they may be holding a blue card but it will be replaced with a red card when
they pass through the lungs, and red will be replaced by blue when they pass
through organs.




Part 2

Ask the students: What have we not mentioned yet?

A: Valves - What are they? Where are they?

Students mark them out.

Labels can be placed on the marked-out heart on the floor.

Do the student/ blood flow again - explain the student can’t go back - they
can only go in one direction.

Valves = Open/ close doors - Bouncer Analogy- bouncer will let you out at
closing time but won't let you back in to the beat in the club.

Four students will stand in the heart in the place of the four valves, letting the
red blood cell pass through in one direction, but not back.

Note: The exercise above can also be done on a huge piece of paper on the
ground, labelling the blood flow, the chambers, the vessels and the valves etc.

Other options are doing it with sand, masking tape, chalk, even on the sand on
the be

Students label their own diagrams in pen and colours.

Consolidation of Learning

Also needed:
Red and blue cards (or
other items)

See photos In
appendix for an idea
of what the drawn-out
heart and the lesson in
action looks like.

Resources

Physical exercise - “I am the Heart” - Group physicalizing and knowing the
parts of the heart.

Give Exam style question to students to answer:
Example: Describe route of a red blood cell from lungs, travelling through the
body, until it ends up back in the lungs.

Homework: Learn the heart diagram

Play the song from earlier Stromae - Alors On Danse

Unison Clap- Start as normal and then to the beat of the heart / the song.



https://www.bing.com/videos/search?q=alors+on+danse&view=detail&mid=FF3B973D9A8B4586DA05FF3B973D9A8B4586DA05&FORM=VIRE

The Atom

Date: Class: Lesson No:

Curriculum/Syllabus Area: Lesson Title: Atom/Periodic
Science Table

Duration: 60 min

LEARNING INTENTIONS:
The pupils will:
e Be able to describe and model the structure of the atom in terms of nucleus, protons, neutrons and

electrons; comparing mass and charge of protons, neutrons and electrons

¢ Be able to use the Periodic Table

Introduction Activity Resources

Code Breaker
Students use the periodic table to decode the 1 of sentences.
1. This will assess prior knowledge of using a periodic table.
2.Will be used to split the students into 4-6 small groups. Students will move
in a space in the room which corresponds to their code.
* Students use the periodic table to figure out the ‘Letters’ that correspond r{\i;;ﬁ::;jgﬁggzc;e_
to the elements on the periodic table _How__is_’rhe_F:eriodic:_’;:l

https://issr.edu.kh/science

* Each code corresponds to a phrase. ble_arranged.html
* When the student constructs their phrase they will arrange themselves in a
space in the room with all the other people who had the same phrase.

Concept Cartoon:
Used to promote a group discussion, identify prior knowledge and assess

misconceptions.

Teacher can link in references to Atoms in popular culture e.g. Big Bang Theory,
Antman. Ask students where they have the heard the term before? teacher and
students share relevant references and stories




Development activity

Resources

Development
Introduce / Recap the atomic structure labels and how to draw atoms.

4.

Al
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numkber
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Message: Noble gases are unreactive,

Each group will be asked to draw 2-3 atoms corresponding to their code

Bohr model of Neon atom

Bohr model of Helium atom

An example picture or
photo to show atom
corresponding to
code

Labels

Human Atoms: Each student will be given one label: Either (a) Proton, (b)
Neutron or (c) Electron. Each group will then be asked to physicalise a model of
an atom using their group members.

Groups can be asked to compete to see who can do this fastest.

Human Periodic Table: Each student in the class will be given an element (or a
clue about an element) and asked to arrange themselves into the correct order
as seen on the periodic table. Use as much space in the classroom as needed.

Step by Step:
e Each student will be given a clue on a piece of paper
e The student will have to use their knowledge, with the assistance of the
periodic table, to figure out what element the clue represents.
e The students, now all knowing what element they have, will stand up and
arrange themselves in a grid to represent the correct order of elements in
the periodic table.

Adaptions for different student ability

1. No talking while arranging themselves in order.

2. Arrange themselves in alphabetical order

3. Use the name of the elements and not clues, if you want to make it easier




Consolidation of Learning Resources

Wrap - Up Worksheet: Electron Configuration Review Sheet.
* Used to access the students understanding of the material covered in this

lesson

Also:
Ask one exam style question for the students to consolidate the students'’

understanding of the creative and theoretical learning.

IMPLICATIONS FOR FURTHER TEACHING:

Next lesson:

Teacher can open next lesson with periodic table arrangement game, and can
use it for introducing elements, compounds and mixture or chemical bonding by
getting the students to pair up together with another element that they think
they could bind to.

For example you might see the students holding Sodium (Na) and Chlorine (Cl)
join up and say that they are Salt, or the students holding Carbon and Oxygen
joining up to form Carbon Dioxide.




Electricity

Date: Class: Lesson No:

Curriculum/Syllabus Area:
“."'cu um/Syllabus Area Lesson Title: Electricity Duration:
Science

LEARNING INTENTIONS:
The pupils will:
* Learn to design and build simple circuits
* Know components in a circuit and their function

Introduction Activity Resources

Zip/ Zap/Zoom/Boom! (See Creative Techniques)

Send Zip, Zaps in different directions. Explain to students that this game shows
how energy is transferred.

“Our battery world”

Teacher lays out the battery-operated items in the classroom

Ask students to move around the room to identify the battery operated items.
Ask them to name them loudly.

Ask students what they found.

“Conducting the Orchestra”

In a group circle, ask each student to make the sound of their chosen battery
operated object.

Point at different students and they then make their sound. Get a few or lots of
sounds going together - an orchestra of battery operated objects.




Development activity

Resources

Introduction to symbols

Using Powerpoint, teacher will introduce the symbols.
* Battery symbol and battery definition
* Bulb diagram, symbol of bulb
e Student draws symbols in a notebook

Switch, Battery and Bulb diagram
Refer back to Zip/Zap game re. current- it goes in one direction.
Current - Teacher explains how it flows in one direction.

Introduce to students the symbols below
* A= Ammeter
¢ | =Current
* Student adds to previous symbols in their notebook

Physical exercise
Split class into two groups
Groups must physicalize the letter “A” as a group.

uyn

Groups must physicalize the letter “I” as a group.

Look at fairy lights with batteries prop - Ask: what happens? How does it work?

Physical exercise- Make a Human Series Circuit

Ask students: what's in a battery? Label each student with a card eg. switch,
battery, bulb.

Attach students with wires (pinned to jumpers) or students can "become" the
wires.

Students will start by embodying the part they have been given ie. a bulb will
“flash”.

The Balls = Electrons. They will be passed from student to student.

Teacher will give instructions - “Ella’s switch is on” which indicates to the
students that the current should be flowing around the circuit in one direction
ie. the balls are being passed around the circuit. Once the balls gets to the
person who is the bulb, that person will make a noise/action to “flash”.

Teacher will then give instruction “Ella’s switch is off “which means the circuit
will be broken and no electricity is being passed around the circuit so none of
the components are working.

Repeat the on/off instructions randomly.

(This exercise can be used for making circuits at the beginning of the electricity
module of learning or can be used to differentiate between series and parallel
circuits)

Note: If you do not use juggling balls, students can instead put hands on each
other’s shoulder and with a small squeeze/ pulse can send the current.

Key Words:
Battery
Wire
Circuit
Open/closed
Switch
Current (i)
Ammeter (A)
Voltage

Symbol Cards:
Wires
Balls




Consolidation of Learning Resources

At desks, draw example circuits
Draw a circuit consisting of a light bulb battery and a switch

' Am the Battery"

See "l am the tree" exercise in Creative technique section

Questions that can be answered:
What is the symbol of the light bulb?
What is the unit of current?

IMPLICATIONS FOR FURTHER TEACHING:

NEXT LESSON ON BUILDING PHYSICAL CIRCUITS, SERIES AND PARALLEL
CONNECTIONS



States of Matter

Date: Class: Lesson No:
Curriculum/Syllabus Area: Lesson Title: Duration:
Chemistry Solids, Liquids, Gases 60 Minutes

LEARNING INTENTIONS:

The pupils will:
* Describe the difference between solids, liquids, gases
* State that matter is made of particles

* Describe the behaviour of particles in solids, liquids & gases

Introduction Activity Resources

Discussion with the class
what do you know about solids, liquids, gases etc.

Assess the previous knowledge of the class using the creative technique
"Move, Move, Move". Students describe different states of matter e.g.
Oxygen, Water, Rock




Development activity

Resources

Differences (Teacher)
Go through differences between solids, liquids and gases

Examples (Students)
Students will give examples of solids, liquids and gases

Activity
Students will walk around the room and point at different solids, liquids, gases.
As they point at the items they will shout out the corresponding state of matter

Power Point

Activity - Solids, Liquids, Gases Categories

Teacher will have a list of different solids, liquids, gases.

Teacher will identify a corner of the room to be each state - one for solid, one
liquid, one gas.

Teacher will call out different materials, eg gold, milk, water, chocolate etc.
Students will run to the corner of the room they think corresponds with what the
teacher has said.

Extension
Teacher will call out non Newtonian fluids eg ketchup, toothpaste, paint,

Airport Security Game
Smaller groups - students role play going through security and they need to
know what is a liquid and what is not.

List of different solids,
Liquids and gas

Introduction to Matter (Teacher)
Matter is made of particles
Teacher will discuss the behaviour of the particles in solids, liquids and gases.

Activity - Students physicalise and "become" Particles

Teacher will instruct students to "become" particles.

Students will be free particles at the beginning, so can move around freely.
Teacher will instruct the students to act as a solid, and arrange themselves
similar to the diagram on the board eg. In straight lines, close to their
neighbour etc.

As students get more comfortable with behaving as a particle, teacher will
begin to shout out different states of matter and students will arrange
themselves accordingly.




Development activity (continued)

Resources

Questions
Can things change state? What might cause things to change state?

Students will consolidate learning by drawing a table in their copy - solids,
liquids, gases. They will write the information that they have retained in their
copies, and then teacher can use the PowerPoint for students to correct their
words. Students can use a different colour pen to write in extra information, to
highlight that these are the things they need to spend some more time learning

Power Point

The Atomscope Goggles

Teacher explains that these are a new special invention and that once the
student puts on these goggles they will be able to see the particle
arrangements of various items.

Students will practice wearing the goggles - imagining that they can see the
particles.

They will pair up, and take turns wearing the goggles. They will explain to their
partner (who doesn’t have the goggles on what the particles look like)

Teacher will ask probing questions (how do you know the particle arrangement
eg, it's a hard surface which means particles must be tightly packed together)

Consolidation of Learning

3D glasses
(can alternatively use
their hands to make

imaginary goggles)

Resources

Activity

Students will complete a ‘Who am 1?” task - they will imagine that they are one
of the states of matter. They will write 5 clues about themselves (their states of
matter) down. Students will present their clues and then other students will
guess which state of matter the student is pretending to be.

IMPLICATIONS FOR FURTHER TEACHING:

NEXT LESSON - TEACHER CAN OPEN NEXT LESSON WITH ACTIVITY - STUDENTS
PHYSICALISE AND "BECOME" PARTICLES, AND CAN USE THIS FOR INTRODUCTION OF
CHANGING STATE AND THE DIFFERENCE IN BEHAVIOUR OF PARTICLES. LINKAGE TO

OTHER TOPICS INCLUDE:

THE ATOM
ENERGY IN CHEMICAL REACTIONS
RATES OF REACTION
ELEMENTS, COMPOUNDS, MIXTURES




Nervous System

Date: Class: Lesson No:
Curriculum/Syllabus Area: Lesson Title: Duration:
Biology Nervous System 60 Minutes

LEARNING INTENTIONS:

The pupils will:
* Experience how fast the body can react
* Find out what the functions are of the different parts of the nervous system
* Learn how impulses are transported through the nervous system

Introduction Activity Resources

Zip/Zap/Zoom/Boom
Relate the game to how fast can your body react.

Discuss

Ask the students how did their bodies react in the game, What did they
experience?

Question

How do reactions work in your body?

Prompts if needed: senses, brains, nerves.

They need focus to listen, think react with the body.




Development activity

Resources

Interactive Presentation (Teacher)
Introduction to topic
Ask questions: what do learners already know?

Power Point

Activity - Situation/Reaction Game
Divide students into groups. Each student is given one task/role card.
Each group is assigned a different situation.

In groups, students work together to roleplay what happens in the given
situation. They must work together as a group to act out parts of the nervous
system to physicalise the situation presented by the teacher

Example: "You smell something sweet coming from the bakery shop. You will
walk towards the shop, go inside and buy something sweet!"

Students physicalise and verbalise the following steps:

The student who has sensory cells task/role card smells "the stimulus” i.e. the
Bakery shop smell. The Student with the stimulus task/card either moves
themselves or passes a ball they are carrying via sensory nerve (Student who
has this card should be nearby in the room) through the brain stem (Student
who has this card should be close to the sensory nerve) to the sensory cortex of
the brain. This results in an awareness of Bakery Shop Smell. The "Stimulus"
passes the ball they are carrying to the Student with the brain card. This ball
becomes a new impulse which moves from the motor cortex of the brain via a
motor nerve to the muscles in your legs. This results in the group walking
towards the shop.

Student tasks/roles in this example are: Stimulus (The Smell), Sensory cells in
the nose, sensory nerve, brain stem, brain, motor nerve, muscles in the leg.

Showing of work (Students)
Students show what they have rehearsed. They will narrate what is happening
as they are acting out the different situations.

Student Tasks/Roles
Cards

Situation descriptions




Consolidation of Learning

Resources

Exam question:

Harry is trying to catch a train. As he enters the platform, he hears the
conductor’s whistle and starts to run for the door.

Describe what happens in Harry's body, starting with hearing the sound of the
whistle up to the execution of his response. Make sure to use the proper
biological terminology.

Correct answer:

Stimulus of sound is received by hearing sense. An impulse goes via a sensory
nerve through the brain stem to the sensory cortex of the brain » awareness of
whistle.

A new impulse goes from the motor cortex of the brain via a motor nerve to the
muscles in your legs » running towards train door.

Finish with the Unison Clap! in creative techniques section

IMPLICATIONS FOR FURTHER TEACHING:

ADD REFLEXES TO THE NEXT LESSON

ROLEPLAY: WHAT HAPPENS WHEN YOU PICK UP A VERY, VERY, VERY HOT PAN?

WHAT HAPPENS WHEN YOU STEP INTO A PUSHPIN?
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THE I-STEM CLASSROOM TEMPLATE

LESSON PLAN

How to use
the I-Stem Classroom Lesson Plan Template

The I-Stem Classroom lesson Plan template is laid out like the previous I-Stem Classroom lesson
Plans

It is are blank for you to fill in

Use the |-Stem Classroom Masterclasses to add extra creative techniques to your lesson plan
Add your own elements and experiment with what works for you and your students




I-Stem Classroom Lesson Plan

Template

Date: Class: Lesson No:

Curriculum/Syllabus Area: Lesson Title: Duration:

LEARNING INTENTIONS:
The pupils will:

Introduction Activity Resources




Development activity Resources




Consolidation of Learning activity Resources




