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Simulation to be studied

Element Builder

Introduction Overview

This simulation will introduce and build upon existing knowledge of atoms and molecules (the fundamental properties of atoms), introduce the properties of elements, and acquaint themselves with chemical symbols from the periodic table.  Atoms are the basic building blocks of all elements and compounds. All of theses elements are then represented in the Periodic Table of Elements which can be used to identify patterns of differences and similarities between elements. This simulation will enhance the knowledge of atoms, molecules, fundamental properties of the atom and the periodic table of elements. Students will have the opportunity to predict, manipulate, construct, cooperate and reflect during the simulation Element Builder.

Student will work in groups of two or three depending on the class size or computer availabilities. It is recommended to limit the group size to two too limit the social nature of larger groups and to facilitate a more comfortable work station. When in groups of two, one student will manipulate the computer simulation while the other partner will record the corresponding data. The roles will switch through out the lesson to give each student equal time recording and equal time manipulating.

The experience will start with a review of background terms and definitions regarding atoms and molecules. Students should be familiar with these terms from class lectures. Encourage class participation during the overview to engage the students by asking questions. The students will follow the simulation and corresponding lessons step by step. There are two lessons in total to work through. Each lesson works on the other, stepping stone and each will incorporate predictions and manipulations. Each of the lessons will end with class discussion, questions and lessons learned during the simulation. The total recommended time to complete this lesson should be one class period.
Cross curriculum objectives can be explored in biology since all living and non-living things are made up of atoms and molecules, as well in physics in the area of the splitting of the atom. This simulation can also be used for Senior 2 science, Cluster 2: Chemistry in Action as a review of Senior 1 science studies and to expand in new areas introducing this cluster.

Justification

The concept of atoms and molecules can be a difficult subject matter for the students to understand. This subject tends to be taught on more of an academic platform. As a result students do not engage in the subject matter. We all know things in this universe are made of atoms but we cannot see the atoms. It is hard to envision at the atomic level. This simulation integrates the subject matter to the real world and allows students to visualize the atoms in question.


Advantages of the simulation

· Visual – students can see the atom, it’s protons, electrons and neutron configurations
· Manipulative – allows students to change, delete and play around with the simulation
· Engaging

· A good strip down of reality – visualizing the atom can be very hard for most students. Because we physically cannot produce an atom for students to see and study. Models can be used to display an atom but this simulation allows the user to learn at their own level of understanding.

Traditionally most of this work has been done with pen and paper 
without using one’s imagination. This simulation will engage all types 
of learners in the understanding of atoms and molecules.

Disadvantages of the simulation

· Need background information on subject matter before the simulation can begin
· The simulation is limited to a small number of elements from the periodic table.
Curriculum Applications

S1-2-02
Investigate the historical progression of the atomic model

S1-2-03
Define element and identify symbols of common elements

S1-2-04
Explain the atomic structure of an atom in terms of the number 


of protons, neutrons and electrons and explain how these 



number define atomic number

S1-2-05
Assemble or draw Bohr atomic models for the first 18 elements 


and group them accordingly to the number of outer shell 



electrons.

S1-2-09
Compare elements to compounds.

Explanation of the simulation

Attached is a step by step lesson plan for the students to follow. Each student will be given the booklet and expected to complete by the end of class time. This simulation assignment should take the entire class time however on the chance student’s finish earlier it is recommended they start some journaling work to review the lessons and concepts they have learned.
Atomica

Key Terms in this Lesson

Element – a pure substance that cannot be broken down into simpler substances
Proton – Found in the nucleus of the atom, positive charge
Neutron - Found in the nucleus of the atom, neutral charge
Electron – Present in all atoms located in the shells of the atom with a negative charge
Atomic Number – The number of protons in the nucleus of an atom
Atomic mass – The average mass of an atom of the element (the sum of neutrons and protons in the nucleus of the atom)
Molecule – composed of a cluster of atoms and can be broken down into those atoms during a chemical change

Bohr model

Activity Guide
Please choose a partner, for this lesson you will be required to work in pairs. Sit down at a computer. A number one or two designations will be assigned to each student in the groups. Number one will start at the computer while number two will record. Roles will be switched for lesson two. There are two lessons to complete so both will get a turn at the computer.

Follow how to start the computer.
How to Start


Turn on computer

Log on the computer using the user id assigned to you at the start of the year, if you have forgotten your id and password please see the teacher
Double click on the icon “Explore Learning Gizmos” on the desk top window
Click on: Browse Gizmo
Click on: Chemistry under the Grade 9-12 heading
Click on: Structure and Properties of Matter
Scroll down the screen and locate Element Builder
Click on: Launch Gizmo

Lesson 1: Identify the Element

Q .1
Predict the element if you have 3 protons, 3 neutrons and 3 electrons using the periodic table of elements (appendix 1)

_______________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________
Now let’s use the Gizmo

Step 1
Make sure the following boxes are highlighted: 

Show element name
Show element symbol
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Now, check your predictions using the simulation

Step 2
Add and remove protons, neutrons and electrons using the arrows next to the category
Add 3 protons, 3 neutrons and 3 electrons and observe the diagram 
Step 3
Using the control panel, select play

[image: image2.png]FroTons
Jecaeceece) 24-
Qo
NEUTRONS
D g«
@O

cLecTrons

conirols:

Protons:

Neutrons:

Electrons,

[ Show element name

(2 Show elamant symbol
O include Z and b

[ Show eleotron
dot giagram

[ shew sroup and perios

FoloIo)

Explorifearning





Q. 2
Was your prediction correct?
_____________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________

Q. 3
In your own words what do you observe regarding this element?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q. 4
Experiment by adding the following protons, what element do you get and what do you observe?


a)
4 protons
_____________________________________





_____________________________________





_____________________________________

b)
5 protons
_____________________________________





_____________________________________





_____________________________________


c)
6 protons
_____________________________________





_____________________________________





_____________________________________

Q. 5
Given the following example    94Be determine the number of fundamental particles in the element. Draw the element using a Bohr model.


Chemical Symbol 
_______


Atomic Number
_______


Atomic Mass
_______



Protons
_______



Neutrons
_______



Electrons
_______
Q. 6
Fill in the missing information listed in the following table

	Atomic Particle
	Charge
	Where is it found

	Proton
	
	

	Neutron
	
	

	Electron
	
	


*
*
*
*
*
*
*
*
*
*
*
*


Class discussion and observations

Were our predictions correct?

What do we observe?

*
*
*
*
*
*
*
*
*
*
*
*


Lesson 2: Identify Elemental Properties

Step 1
Re set gizmo by using the key highlighted by the arrow on the control panel
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Step 2
Once again make sure the following boxes are highlighted: 


Show element name

Show element symbol
Step 3
Build an atom with 3 protons, 3 neutrons and 3 electrons
and start Gizmo
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Q. 1
From the simulation what does the number in the left hand corner of the element seen in “show element symbol” represent?

__________________________________________________________________________________________________________________________

Q. 2
What are the properties that determine this number?

__________________________________________________________________________________________________________________________

Q. 3
Experiment by adding and removing protons, neutrons and electrons
Of the three properties, protons, neutrons and electrons what affects the atomic mass? __________________________________________________________________________________________________________________________

Why?__________________________________________________________________________________________________________________________________________________________________________________

Q. 4
Which property does not affect the atomic mass of the element? ____________________________________________________________________________________________________________________________________
Why?________________________________________________________________________________________________________________________________
*
*
*
*
*
*
*
*
*
*
*
*


Class discussion and observations

Were our predictions correct?

What do we observe?

*
*
*
*
*
*
*
*
*
*
*
*


Extension Questions

Question 1

A substance that cannot be broken down into simpler substances by chemical or physical means is called ____________________________________________
Question 2

The atomic number of an atom is equal to the number of   _____________ in the atom nucleus. This will also specify the number of __________________ orbiting the nucleus.
Question 3
Choose an element with an atomic number between 1 and 18
Draw a Bohr diagram of an atom for this element
Make sure to include the nucleus, protons, neutrons and electrons in your diagram

All components and fundamental principles should be labeled
Question 4
There are a maximum number of electrons that can be accepted into the electron shell surrounding the nucleus of an atom? What is the maximum number that can go in?



a)
First Shell
          ____________________



b)
Second shell
____________________

Question 5
Determine the number of atomic particles and fill in the missing information on the table below

	Number of protons in atom
	Number of electrons in atom
	Number of neutrons in atom
	Atomic mass of atom
	Atomic number of atom
	Element name
	Symbol

	7
	7
	
	
	
	
	

	5
	5
	6
	
	
	
	

	1
	1
	0
	
	
	
	

	
	
	
	
	
	
	Ca

	30
	
	35
	
	
	
	

	
	13
	
	27
	13
	
	

	9
	
	
	19
	
	
	

	
	23
	28
	
	
	Vanadium
	V

	
	3
	
	
	
	
	Li

	
	11
	
	23
	11
	
	


Answers to Questions
Lesson 1

Q.1
Li   Lithium
Q.2 
Yes or No
Q.3
Observe
Where are the protons?




Where are the electrons?




Which particle appears the smallest?




What does the overall picture look like?

Q.4
a) Be – Beryilium

b) B – Boron

c) C – Carbon
Q.5
Chemical symbol – Be


Atomic number – 4


Atomic mass – 9

Protons – 4

Neutrons – 9-4=5

Electrons – 4

Q.6

	Atomic Particle
	Charge
	Where is it found

	Proton
	Positive
	Nucleus

	Neutron
	Neutral
	Nucleus

	Electron
	negative
	Orbiting nucleus


Class discussion questions


Does the number of protons change the identity of the element?


Why is this happening



Atomic mass and atomic number – explain these concepts in 


detail

Lesson 2
Q.1
Atomic number
Q.2
Protons

Q.3
Proton and neutron


The atomic mass is the sum of the neutrons and the protons in the 
nucleus of the atom

Q.4
Electrons


The mass of the electron is negligible (1/10,000 amu)

Extension Questions

Q.1
Element
Q.2
Protons


Electrons

Q.3
Students choice but must have all the information

Q.4
2

Q.5

	Number of protons in atom
	Number of electrons in atom
	Number of neutrons in atom
	Atomic mass of atom
	Atomic number of atom
	Element name
	Symbol

	7
	7
	7
	14
	7
	Nitrogen
	N

	5
	5
	6
	11
	5
	Boron
	B

	1
	1
	0
	1
	1
	Hydrogen
	H

	20
	20
	20
	40
	20
	Calcium
	Ca

	30
	30
	35
	65
	30
	Zinc
	Zn

	13
	13
	14
	27
	13
	Aluminum
	Al

	9
	9
	10
	19
	9
	Fluorine
	F

	23
	23
	28
	51
	23
	Vanadium
	V

	3
	3
	18
	7
	3
	Lithium
	Li

	11
	11
	12
	23
	11
	Sodium
	Na


