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Course overview

In this section, | will briefly describe what this course is, its learning objectives,
target group, success criteria, international competences and differentiation

that isdhcorporated.

Description of the course

This teacher's manual accompanies the course ‘CELL-ebration: a microscopic
adventure!'. This course was designed as a flipped classroom course in which
the lecture and readings happen at home and active classroom activities are
planned during classroom time. Various other teaching strategies and
educational theories have been incorporated in this course which has been
discussed in the previous section.

In this course, students will learn about cells, the differences between animal
and plant cells, and cell division. On the online environment, the students can
explore the content in form of a story. Various videos, texts, and online tools are
provided for the students to absorb the new contents and check their
understanding. During classroom time, student-centred activities and

practicals are planned to solidify the students’ understanding of the content.

Learning objectives

Throughout this course students will learn several skills. At the end of this
course students will be able to state the differences between animal and plant
cells, identify the cell organelles and connect them to their functions, and

explain and model cell division.

Target group '

The target group for this course are MYP2 students (age 12-14).






Explanation of the activity: You have printed out the bingo sheets and the
definitions of cell organelles. Every student will receive a bingo sheet. Then you
read out the definitions and when a student has the word that matches the

definition, they can make a cross through it. If a student has 3 crosses next to

each other they have a bingo and optionally they can get a price for this.




Cell-Bingo activity

Duration: 30minutes
Explanation:
1.Every student will receive a bingo card.
2.The teacher will call out definitions of the cell organelles.
3.The students have to make a cross through one of the bingo boxes if the
definition matches the word on their card.
4.If a student has three crosses next to each other (vertically, horizontally,
or diagonally) they have a bingo.
5.Students who have a bingo can come forward and collect a candy
(optional).
Resources:

-Variation of bingo cards

Cell-Bingo




Cell-Bingo

Cell-Bingo

Endoplasmic reticulum




Cell-Bingo

Helps during cell division

Makes energy from sunlight

Contains the genetic information and is the

control centre of the cell

Endoplasmic reticulum Network through which proteins can move

Cell wall Supports and protects the cell

Mitochondria Makes energy

Ribosome Makes proteins

Cytoplasm Chemical reactions happen within 1t

Lvsosome Breaks down materials

Cell membrane Transports nutrients in and out of the cell

Golg1 apparatus Packages and delivers important molecules

Vacuole Stores water and manages waste

Acell Basic building block of all living organisms




Explanation of the activity: Have the lab sheet printed out for the students. You

should put students in pairs and make them read the lab sheets before starting the

lab. There is a list of materials. You should have these materials laying ready either
on the students’ desks or in the front of the classroom where the students can get
them. On the lab sheet the procedure is explained step by step. Students should be
able to complete the lab independently by following these instructions. However, if

students need support or assistance you should be ready to help.




Looking at onion cells and cheek cells under the microscope

Im thiz lak, we will be locking at omon cells (plant calls) and cheek cells (amimal cellz) under the

microzcope. Tan vou identify anv differencesT

You will be werkmg in pairs!

Objective: Observe the structure of calls
Material: needed:

Microzcope

2 zlides

2 cover slips
Iodmne

Omion skm
Tweazers
Wooden sticks

Proceduore:
Cnion call

1.
2

4
5

Feamova 2 small prace of the mner surface of an onion sk,
Placa the piace of onion skin on a slida.

. Cover the piace of onion skin with 1odine (one drop).
. Placa a cover slip over the onion slon
. Placa the slide umder the microscope and write dowmn what vou observad.

Cheek cell

1.

TUze the woodan stick to zerape some cells off vour mner cheek. Make sure to scrape hard and
longz enough to get zome cells.

2. Place what you have seraped off onto 2 shde.
3. Cover the cheek calls with 10dine (one drop).
4
5

Placs a cover ship over the cheek calls.

. Place the shide under the microzcope and write down what vou can obzarve.

Conclusion:
Dnd vou see the cell wall or cell membrana?

Dhd vou see the cyvtoplasm?

Dnd vou see the nuclaus?

Dnd vou see a vacuola?




Explanation of the activity: This will be the summative assessment of this course.

Students can choose to either build a plant or animal 3D cell model. In this lesson,

they start planning what they want to build and what materials they want to use.

When they have figured that out they can start building their model. (They will have

time in lesson 3 to finish their model)




Building_a 3D model of a cell

You are going to build a 3D model of a cell from scratch. You can use any
materials you would like, such as clay, cardboard, paper, playdough, etc.
You can choose what type of cell you would like to build:

T)Animal cell

2)Plant cell
For this project you need to hand-in a finished version of your cell model and
an agenda that indicated which organelle is which with a short description
of its role within the cell.
This project will be the end of unit assessment and will be graded

summative.

Criterion A — Knowing and understanding

This is about your knowledge and understanding of science. Please use the attached task

specific rubric to know how to do well.

Task specific rubric

| Achievement level |Level descriptor

1] The student does not hand-in their project.
| can:

include 2-3 cell organelles
hand in an agenda including a list of the cell organelles from the model

show very little creativity to show the understanding

include 4-5 cell organelles
hand in an agenda including a list of all cell organelles of the model and an explanation of some
show minimal creativity to show the understanding

include nearly all of the cell organelles
hand in an agenda including a list and explanation of all cell organelles of the model

show some creativity to show the understanding

include all cell [correct) cell organelles
hand in an agenda including a list and correct explanation of all cell organelles of the model
show lots of creativity to show the understanding




Explanation of the activity: Students will work individually. They receive two white
circle cut out of an A4 paper and 6 candy strings (3 different colours, 2 of each
colour). You have to print out a worksheet and hand it out to the students. Then you
will give students instruction so what to do with the papers and candy strings. After

you explained, give students 1-2 minutes to follow your instructions and draw what

they see before them on their worksheet. The students will only have to fill out the

first page of the worksheet. To help students that are struggling you can use candy
strings to show what they have to do with them and also draw on the board what it

should look like.




Task — demonstrate mitosis (Instructions)

Demonstrate mitosis with gummy worms using the following steps!
1. Put the two circles (the cell) on top of each other.

2. On the top circle, put 4 different coloured gummy worms
(chromosomes). Draw this on your worksheet. This is Interphase (happens
before mitosis starts).

3. Now group two of the same coloured gummy worms together and twist
them in the middle to create an x-shape. Put the x-shapes back in the cell.
Also draw this on your worksheet. This is Prophase (the 1st phase of mitosis).

4. Move the x-shaped chromosomes to the middle of the circle and line
them up. Also draw this on your worksheet. This is Metaphase (the 2nd
phase of mitosis).

5. Separate the chromosomes by untwisting the gummy worms. Leave
them side by side and then move one string to the right and one string to
the left. Do this for all of them. Also draw this on your worksheet. This is
Anaphase (the 3rd phase of mitosis).

6. Now put both circles next to each other but make them still overlap a
little. Place one set of chromosomes on each paper. Also draw this on your
worksheet. This is Telophase (the 4th phase of mitosis).

7.  Now separate both papers completely. The cells have divided into two
identical daughter cells. Draw this on your worksheet. This is Cytokinesis
(not part of mitosis anymore).




Worksheet




Worksheet

Review Crosstions:

1. Compare the chromosome mumber of the parent call with that of aach daughter cell

2. Compare the genetic information of the parent cell with that of each of the two daughtsr
cells.

3. You have 46 chromosomes in each of vour somatic cells. If vou cut your anm, how many
chromaosames would be in each newhy forrmed skin call?

4. What is the purpoze of mitosis?

5. Examine the dizgram below and label the phase sach cell iz in. Cells are either i original
state, 1, 2*! 3" 4" gr splitting phase

o
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6. According to the diagram, cells spend most of the time in which phase?




The following 50 minutes of the lesson, the students get time to finish their 3D
model of the cell which they started in lesson 2. If students are already finished

or finish before the end of the lesson, they can fill out the second page of the

worksheet

15




Let's watch this short video which will explain a bit more...

(If vou already know a lot about cells you can skip this video
and jump to the padlet)




.‘.l"our gaze zoomed in, and suddenly, you were surrounded by a bustling
cityscape of structures. The nucleus stood like o majestic castle at the center,
commanding attention with its regal presence. It held the cell's genetic
information, a treasure trove of instructions for the cell's activities.

***Around the nucleu s, ribosomes race like diligent workers, crafting
proteins with precision. You marveled at their intricate dance, synthesizing
the building blocks of life.

Did you already remember the functions of all organelles?
Yes? Then you can check yourself with a quiz at the end of the page!
Not yet? Cosmo has some videos to support you!




If there are some music fans within your classroom, there is also a song that
can help them remember the different cell organelles. As a last activity,
students should take a quiz which assesses their knowledge of the new

learned content. There is immediate feedback after every question.

For students that would like to prepare for the upcoming lesson or would just
like to know what you will be doing, there is a link to the classroom activities at

the bottom of the page.

Animal cells and plant cells

This section helps to fulfil the first learning objective. Students can play various
games to deepen their understanding and review the content from the last

session.

Students start with a memory game where they have to find the matching
pictures of the cell organelles. On every card the name of the organelle is also
mentioned to help students remember the names and what they look like. The

game is used to enhance motivation and focus.

Students then should look at an infographic and use the information to fill out
the blanks in the text below it. As scaffolding, the missing words are written
underneath the text. In this exercise, students have to look for the differences

between plant and animals first by themselves, improving their critical-

o @D &
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thinking skills.
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Would you like to get this informatien in the form of a video? No worrles,
Cesme got you 3

FLANT CELL
VS

ANIMALCELL

Ansehen sul 1B ookibs

DUATH AND SCIENCE

Drag the organelles to the cells that they belong to! it is possible to drop one
word twice.

animal and plant cells
Arimal




We will stort with on absolute banger song today! It's my fovorite...so let's
ROCK N ROLL!

Ansehen aul B Vealube

De you prefer rap? Follow this link: hitps/vewwyoutube.com/watch?
w=iTDmhfo 00

You must be thinking "MITOSIS??? What is that?"

Mitosis is a type of cell division that results in two daughter cells. In this
process, two genetically identical daughter cells are formed. The purpose of
Mitosis is asexual reproduction, growth, and repairing damaged tissue.

77\



CHECK! CHECK! CHECK!

Complete the quiz to check your understanding.

‘Which phase occurs after Metaphase?
O Teophase
O Anaphase




TRADITIO:JAL
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LECTURE HOMEWORK
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LECTURE




Students get the opportunity to actively engage with the content at their own

pace leading to better understanding

Classroom interactions prioritize interactive activities, discussions, collaborative

projects, and practical exercises

Learning can be individualized due to flexible schedules

Teacher can provide targeted support, meet individual needs and provide

immediate feedback

More time for active engagement encourages critical-thinking and problem-

solving skills
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Universal Design for Learning Guidelines

I. Provide Multiple Means of

Representation

1: Provide options for perception
1.1 Offer ways of customizing the display of information
1.2 Offer akternatives for auditory information

1.3 Offer akernatives for visual information

2: Provide options for language, mathem atical
expressions, and symbol

2.1 Clarify vocabulary and symbels
2.2 Clarify syntax and structure

2.3 Suppert decoding of text, mathematical notation,
and symbols

2.4 Promote understanding across languages
2.5 lllustrate through multiple media

3: Provide options for comprehension

3.1 Activate or supply background knowledge

3.2, Highlight patterns, criti
ralaticnships

tures, big ideas, and

3.3 Guide infermation processing, visualization, and
manipulation

3.4 Maximize transfer and generalization

II. Provide Multiple Means of
Action and Expression

4: Provide options for physical action

4.1 Vary the methods for response and navigation

4.2 Optimize access to toolk and assistive technologies

5: Provide eptions for expression and communication

5.1 Use multiple media for communication
5.2 Use multiple tocls for construction and compesition

5.3 Build fluencies with graduated levels of support for
practice and performance

&2 Provide options for executive functions

6.1 Guide appropriate goal-setting
4.2 Support planning and strategy development
4.3 Facilitate managing information and resources

4.4 Enhance capacity for monitoring progress

Ill. Provide Multiple Means of
Engagement

T: Provide options for recruiting interest

7.1 Optimize individual choice and autonomy
7.2 Optimize relevance, value, and authenticity

7.2 Minimize threats and distractions

B: Provide options for sustaining effort and persistence
£.1 Heighten salience of goals and objectives

&.2 Vary demands and resources to optimize challenge
&3 Foster collaboration and community

&.4 Increase mastery-oriented feedback

P: Provide optiens for self-regulation

9.1 Promote expectations and beliefs that optimize
motivation

9.2 Facilitata personal coping skills and strategies
9.3 Develop self-assessment and reflection

Resourceful, knowledgeable learners Strategic, goal-directed learners Purposeful, motivated learners

@ CAST




Bloom's Taxonomy

BLON‘I 's TAK 0NOMY Benjamin Bloom developed

Bloom's Taxonomy, a six-level
framework for classifying cognitive
skills. It begins with simple

activities like remembering and

understanding and moves on to

'— REMEMBER more complicated ones like

application, analysing, evaluating,

and creating. Teachers can create learning objectives and assessment that are
in line with different degrees of cognitive depth by using taxonomy as a
guideline. Bloom’'s Taxonomy, which prioritizes critical thinking over
memorizing, encourages teachers to develop higher-order cognitive abilities in
order to prepare them for a deeper and more long lasting understanding of
the material.

In a flipped classroom, Bloom’s Taxonomy is used in the following way:
remembering and understanding happens in the lectures and readings that
happen outside of classroom time. Applying, analysing, evaluating, and
creating happen during classroom time. This way, everyone is more involved

and can understand contents better.
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Copyright

The header image has been taken from Pexels which provides pictures that
are free to use for personal and commercial use. The character 'Cosmo' has
been taken from Canva where it is allowed to use their icons for a wide range

of personal and commercial uses but not resell it.

The picture used in the section ‘Flipped Classroom’ | created myself using
Canva.

The pictures used in the following sections have been taken from these
sources:

‘SAMR": https://talktechwithme.com/resources/integration-stations/samr/
‘Universal Design for Learning (UDL)":
https://blog.yorksj.ac.uk/moodle/2015/11/30/universal-design-for-learning-udl/
‘Bloom’s Taxonomy': https://www.teachfloor.com/blog/how-to-write-learning-
objectives-using-blooms-taxonomy

The other pictures in this document are screenshot from the online learning
environment: https://www.myschoolsnetwork.com/projects/cell-ebration-a-

microscopic-adventure
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