Teaching and Learning Plan

1st Year Geometry
Lesson 6 
Title: Straight angle is 180 (See Appendix A of this T&L to find that this is lesson 6 in the outlined set of lessons.)
Year: 1st Year students

Prior knowledge: Students will already know:

· What a line segment is and how to measure it.
· How to name different types of angle (Acute, Right, Straight, Obtuse and Reflex)
· The words perpendicular, parallel, vertical & horizontal.
· How to use a protractor to measure angles.
Scheme of work: See appendix A.

Objectives of the lesson: 
· Students will know that a straight angle is 180⁰.
· They will also know how to find the second angle when given one angle.
Learning Outcomes:
Students will discover that a straight angle is 180⁰ by means of measurement & investigation.
List new vocabulary and resources:
· Straight Angle
· Protractor
· Ruler
· Paper & Pencils
· Geostrips 

STARTER:  
· Students will use the Geostrips to show a straight angle and then use protractors to measure both angles. 
· Students will be asked to draw a straight angle in their copybooks. 
· They will be asked to measure the angle using the protractor. 
· They will then be asked if they spot anything about the number 180⁰ in relation to the other angles they have studied. (For example: That it is half of a circle) 
Lesson Interaction
	Student Learning Tasks:
Teacher Input
	Student Activities Possible and Expected Responses 
	Teacher’s Support and Actions
	 Checking Understanding 

	Task 1: Teacher reminds students of what a straight angle looks like using Geostrips. 

Task 2: Students create a straight angle using the Geostrips.  

Task 3: Teacher asks the students to draw a straight angle and then to measure it using the protractor. ( Student activity 1) 
Task 4: Teacher asks students what they discovered about the degrees in a straight angle. 

Task 5: Students are asked to attempt activity sheet 2. They will be asked to draw a straight angle and estimate the two angles and record what they think it might measure.
Task 6: Students should then measure the angles using the protractor and compare the exact answer to what they guessed.  

Task 7: Class discussion is conducted to see what the students have discovered about a straight angle. 


	1) Students may get confused with the use of the term “Straight angle” and resort back to calling it a straight line. 
2) Students might think that the straight angle measures 0⁰.

3) Teacher should ask students not to shout out their answers when they make the discovery about the degrees in a straight angle. (Some students might work out to take the first angle away from 180⁰ without having to measure the second angle) 

4) Students might pose questions about the angle under the straight angle – such as “Is it a straight angle too”? At this stage the teacher could demonstrate how the two straight angles make up a circle of 360⁰

5) Students may not have rays coming from the vertex. They may need to be shown how to do this properly. 


	Teacher will distribute the protractors, pencils & paper at the beginning of the lesson.

1) Teacher should recall the angles which the students already studied and compare this to the new “Straight Angle”. Teacher can instruct students to move their arm up and down from the elbow to demonstrate different angles and finally a straight angle. 
2) Teacher needs to reinforce with the student that they always start at 0⁰ when using a protractor. 

3) Teacher needs to allow students to discover the degrees in a straight angle for themselves without telling the students at the beginning of the lesson. 

4) When the students have measured the first angle they should be told to take down the result in their copybooks.

The teacher may then need to assist some students when measuring the second angle. Students may be confused to where they place the protractor when measuring the second angle.
5) Teacher should reinforce the names of the angles throughout the entire lesson so students become familiar with the language. 

6) If students get 178º or 181º the teacher should explain to the student where they went wrong and maybe practice using the protractor again with them. 
	Students will achieve the goals of this lesson through discovery learning. The teacher must hold back from telling students too much about the straight angle and allow them to find out the results either by measuring it using a protractor or taking the first angle away from 180⁰. 

	This exercise will be an individual one. Students will work alone to discover the straight angle for themselves by first guessing it and then using a protractor. 
	See worksheet. 
	Teacher should call out the instructions from the top of the classroom and ensure that everyone is keeping up with the exercise. 
Teacher should then walk around the room while the students are measuring the angles to ensure that everyone is comfortable using the protractor. 
	

	The teacher will call out the instructions as outlined above in the six tasks. 
	Students must record the first angle they measured in their copybooks. 
	
	

	1) Pencils & Paper
2) Protractor

3) Students Activity Sheet 1 
4) www.primaryresouces.co.uk (Interactive lessons showing straight angles being measured using a protractor) 

5) Geostrips  
	
	Once students fully understand the lesson teacher will then distribute an Activity Sheet 1 (Appendix D)Bfor students to practise on. 
	

	Q1) How many degrees did you measure for a straight angle?
Q2) Measure the first angle using a protractor?

Q3) Without using the protractor how many degrees do you think the second angle will be? Why?

Q4) Now use the protractor to measure the second angle. What do you notice about the two angles when added together? 

	
	Give out Student Activity Sheet 2 when individual students have completed Activity Sheet 1.
	Students should fully understand the purpose of the exercise before moving onto the next task. They need to know how many degrees are in a straight angle and how to find the second angle when given the first one.
Students should only be given the activity sheet 2 once they understand Activity Sheet 2. This means that some students will have moved onto the activity sheet before others. Teacher is then free to help students who are finding the exercise hard or who found it difficult to keep up with the teacher’s instructions. 

	students why we call it a straight angle and not a straight line. 
	
	
	

	Teacher should talk about student’s misconceptions during the lesson. This may lead to class discussion about the topic. 
	
	1)   Students may get confused with the use   of the term “Straight angle” and resort back to calling it a straight line. 

2) Students might think that the straight angle measures 0⁰.

3) Teacher should ask students not to shout out their answers when they make the discovery about the degrees in a straight angle. ( Some students might work out to take the first angle away from 180⁰ without having to measure the second angle) 


	


8. Summary and reflection – what has been learned

	Students will work on activity sheets to reinforce the new material from the lesson. 

	
	At the end of lesson teacher can reinforce the lesson on the board to ensure that everyone is clear.
Teacher can quiz students on what they discovered about a straight angle. 
	


9. Homework
	Students will work on a homework sheet 6 for homework. If students have Internet access at home the teacher can give them the web address www.primaryresources.co.uk to work on at home. 
	
	There are samples available in textbooks, but it might be a better exercise for students to draw lots of straight angles and measure them to prove that all straight angles are 180⁰. 
	Teacher must go around the room the following day to ensure that everyone understood the homework. 


Appendix A

Synthetic Geometry Junior Cert
Lesson 1 – Misconceptions lesson of geometry

Pupils are asked what they already know about geometry. Pupils given a misconception worksheet which would give the teacher a good idea of where the pupils are at in their knowledge.

Use Geometry Misconceptions worksheet.  (See Appendix B of this T&L)
Homework: Finish worksheet
Lesson 2 – Introduction to Geometry (T&L 1)

http://www.projectmaths.ie/documents/teachers/TL6_Planes_and_points.pdf 
Lesson 3 – Introduction to Angles (T&L 2) 

http://www.projectmaths.ie/documents/teachers/TL7-_Introduction_to_Angles.pdf 

Pupils would be shown 4 different angles and asked to identify which angle it is, depending on the ability of the pupil, the named angle could be given and pupils asked to match up the angle with the label. Pupils would then be asked to come up with a definition of how to identify each angle. Angle Types – Acute, right, obtuse, straight angle, reflex, full rotation.
Use Geostrips and PowerPoint.
Homework:  Draw out the four different types of angles and define each one.
Lesson 4/5 - Measuring angles- using a protractor

Pupils would be shown how to use a protractor properly (use of power point could be used here). Pupils should be encouraged to draw their own angles so that they see the importance of using a ruler. Pupils should measure various angles in different orientations

Use protractors, PowerPoint and GeoGebra or Autograph.
Use worksheet W2. (See Appendix C of this T&L)
Homework. Finish W2

Lesson 6 – Straight Angle (T&L 3)
Pupils should be asked how many degrees in a straight angle. Pupils should draw a straight line with one line/ray coming out from a straight line at a certain point and measure each angle. Pupils should draw 3 more straight angle diagrams and tabulate this data and get pupils to get the sum of each of the angles in each straight angle diagram. Get pupils to discover that the angles on a straight line add up to 1800. Depending on ability of pupils get pupils to draw 3 lines/rays coming from the straight line.
Use protractor and GeoGebra or PowerPoint.
Use Activity Sheets 1 & 2. (See Appendix D of this T&L)
Homework:  Use worksheet W3. (See Appendix E of this T&L)
Lesson 7- Opposite Angles

Pupils should be asked to draw 2 straight lines as in a big “X” or crossroad effect, measure each angle. Pupils should draw 3 more big “X”s, measure each angle and tabulate the angles. Pupils should be able to observe and discover that opposite angles are equal

Use protractor, PowerPoint and GeoGebra or Autograph.
Use Activity Sheet 3. (See Appendix F of this T&L)
Homework:  Use worksheet W4.  (See Appendix G of this T&L)
Lesson 8 – Angles in a Triangle

The word triangle should be discussed and then pupils should draw a triangle (using a ruler) and asked to measure each angle. Pupils should be given worksheet with many triangles, measure and tabulate each of the angles in a triangle and discover that the sum of the angles in a triangle add up to 180o. Equilateral and isosceles triangle could be introduced.
Use of protractor, power point, GeoGebra and/ or Autograph

Use Activity Sheet 4. (See Appendix H of this T&L)
Homework:  Use worksheet W5. (See Appendix I of this T&L)
Lesson 9/10 – Exterior Angles

Pupils should draw a triangle where a line continues out passed the vertex, get pupils to measure certain angles and then work out unknown angles. This should incorporate the angle properties of 

1) Angles on a straight line add up 1800 

2)  Angles in a triangle add up to 1800. 

Pupils may discover that the exterior angle of a triangle is equal to the sum of the interior opposite angles
Use protractor, PowerPoint, and GeoGebra or Autograph.
Use Activity Sheet 5. (See Appendix J of this T&L)
Homework:  Use worksheet W6. (See Appendix K of this T&L)
Lesson 11/12 – Parallel Lines/ Transversal Lines  

Pupils should draw parallel lines with a line (transversal) cutting through these. Pupils should measure each angle that they can and see what they discover. Two observations should be discovered by pupils:- 

1) An F or upside down F shape can help to identify a corresponding angle.

2) An S or Z shape can help to identify an alternating angle

Use protractor, PowerPoint and GeoGebra or Autograph.
Lesson 13/14/15 – Revision/ Test

Pupils should revise:-

i) Types of angles and definitions

ii)  Use of protractor

iii) Angle properties

iv) Misconceptions worksheet to be given out to allow pupils to see their own progress

Use of revision sheets

Geometry Test. (See Appendix L of this T&L)
Appendix B
Geometry Misconceptions worksheet

Q1) An angle is a definite shape that cannot be rotated?

   True




             False


Q2) When angles are measured they are measured in units called:-

                   Anglians
                   Angles
               Decrees
                     Degrees 

Q3) A vertical line is (Put a circle around the correct one):-

a)                                 b)                                             c)                                         d)                   

Q4) A horizontal line is (Put a circle around the correct one):-


a)                                  b)                                            c)                                         d) 




Q5) The size of an angle varies with the length of the arms?

                  True                                                                           False 

Q6) Are the following angles the same or different?   ______________________________




Q7) A right angle only exists between a vertical and horizontal line

                  True                                                                             False

Q8) The angles of a straight angle add up to:-

a) 0o                           b) 90o                                 c) 100o                              d) 180o
Q9) When drawing lines/rays out from a straight line in order to measure the angles , identify which you think is the correct way to draw this(Circle the correct one):-

                                                                                                          


Q10) Which of the following demonstrates how to use a protractor properly:-

[image: image1.png]
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Q11) Look at the angle being measured with the protractor and circle which measurement is correct:-

[image: image4.png]



a) 440                           b) 560                                     c) 1440                                 d) 1360
Q12)

“Both the triangles have the same angles”

Is the statement true or false?
                        True                                                                         False

Q13) Aisling and Liam were having a conversation about how many angles in a triangle and Aisling said 

“All the angles in a triangle add up to 1800”, Liam replied “That is not correct as the angles in a triangle add up to 1000”

State which pupil you think made the correct statement and why?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Appendix C
W2: Angles 





Name:





Fill in the blanks below. Name each angle (using letters), state the type of angle and measure each angle with protractor.
 SHAPE  \* MERGEFORMAT 




Appendix D
Geometry


Name: ______________
Lesson 6;

Activity sheet 1
Using a ruler and protractor follow the steps below;

1. Draw a straight angle using a ruler
2. Draw an acute angle from the vertex
3. Measure the two angles on top of the straight angle
4. Add the two angles together

	


Q:  What do the two angles add up to?   _______

                                        Any Other Observations?
Lesson 6;

Activity Sheet 2;
	


Using your results from above fill in the table below;
	Angle A
	Angle B
	Sum of the Angles

	
	
	

	
	
	

	
	
	


Now in your copy with three rays coming from the vertex

Appendix E
W3: Straight Angles




Name:




Measure all the following angles below with a protractor. What do you notice about angles that sit on a straight line? (Hint: add the angles)
 SHAPE  \* MERGEFORMAT 




There are ________ degrees in a straight angle.

Appendix F

Activity Sheet 3;
Using a ruler and protractor follow the steps below;

1. Draw an “X “

2. Label the angles from 1 ( 4.

3. Measure each of the four angles

4. Add the four angles together

	


Q:  What do the four angles add up to?  _________

Q:  What do you notice about angle 1 and angle 3? ______________________
Class work; In your copy, carry out the exercise a further three times and comment on: (i) The sum of the four angles.

   (ii) The relationship between the opposite angles.

Conclusion/Theorem: ________________________________________________________________________________________________________________________________





Any Other Observations?
Appendix G
W4: Opposite Angles




Name:




Measure angles below, what do you notice?

 SHAPE  \* MERGEFORMAT 




Opposite Angles are _______________

Appendix H

Activity Sheet 4;
Using a ruler and protractor follow the steps below;

1. Draw a triangle

2. Measure each of the angles inside the triangle

3. Add the three angles together

	


Q:  What do the three angles add up to?  _________

Q:  In the box above, name each angle in your triangle.
Class work; In your copy, carry out the exercise a further three times and comment on the sum of the three angles.

Conclusion/Theorem: ________________________________________________________________________________________________________________________________




Any Other Observations?
Appendix I

W5: Triangles





Name:




What is a triangle? ______________________________________________________

Measure all angles in the triangles below. Then add them up. What do you notice?

 SHAPE  \* MERGEFORMAT 




The 3 angles in a triangle add up to ____________

Appendix J
Activity sheet 5;

Using a ruler and protractor follow the steps below;

1. Draw a Triangle and extend the line segments past each vertex 
2. Label the interior and exterior angles
3. Measure all the angles 
4. Draw your conclusions
	


Q:  Do you notice any relationship between any exterior angles and the interior   angles?   ________________________________________________________

Class work: In your copy, carry out the exercise a further three times and draw up your conclusions? 

Conclusion/Theorem:______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

                                        Any Other Observations?
Appendix K
W6: More Triangles...




Name:




Measure all angles inside and outside of the triangle with a protractor (put angles into diagram, it will help you), then fill in the blanks.
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Draw a diagram of any triangle with an angle on the “outside” and describe the relationship between the angles in your own words!! What do we call this “outside” angle?


Appendix L

Geometry Test






Name:




1) Name each of the following angles (using letters) AND state what type of angle each one is.

	[image: image11.emf]A

B C


Name = ____________________

Type   =____________________


	[image: image12.emf]D

E F


Name = ____________________

Type   =____________________



	[image: image13.emf]M

N O


Name = ____________________

Type   =____________________




2) What are the following pairs of angles called?

	[image: image14.emf]
Name=_________________
	[image: image15.emf]
Name=_________________


	[image: image16.emf]
Name=_________________


3) What are the following lines called? Write a sentence to explain what each means.

	[image: image17.emf]
Name=___________________________

_________________________________

_________________________________
	[image: image18.emf]
Name=___________________________

_________________________________

_________________________________




4) Describe what each of the following words mean? If applicable use notation as well (i.e. you may want to use letters as well to describe what you mean or symbols or draw a diagram)

PLANE=________________________________________________________________________________________________________________________________________________

The number of POINTS on a plane=______________________________________________


LINE=


LINE SEGMENT=


RAY=


ANGLE=

5) Look at the following shape...

	[image: image19.emf]



What is the shape called? ________________

What is the name of angle D? ________________

What is the relationship between the angles A, B and D? 


What is the relationship between C and D?

6) Measure the following angles with a protractor.

	[image: image20.emf]B

C A


Size of angle=______________
	[image: image21.emf]D E

F


Size of angle=______________




7) Work out the missing angles in each of the following. You MUST show how you get all your answers. If angles are equal you MUST state why they are equal.

	(a)

[image: image22.emf]
	(b)

[image: image23.emf]

	(c)

[image: image24.emf]

	`

(d)

[image: image25.emf]


P





O





N





M





Name of angle=__________


Type of angle = __________


Size of angle = __________





Name of angle=__________


Type of angle = __________


Size of angle = __________





L





K





J





I





H





G





Name of angle=__________


Type of angle = __________


Size of angle = __________





Name of angle=__________


Type of angle = __________


Size of angle = __________





F





E





C





B





A





D





Name of angle=__________


Type of angle = __________


Size of angle = __________





Name of angle=__________


Type of angle = __________


Size of angle = __________





Q





R





|<IJK| =           ______


|<IJL| =           ______


|<IJK|+|<IJL|=______








K





L





I





M





P





O





J





N





A





D





C





G





H





E





B





F





|<ABC| =           ______


|<CBD |=           ______


|<ABC|+|<CBD|=______








|<EFG| =           ______


|<EFH| =           ______


|<EFG|+|<CBD|=______








|<MNO| =         ______


|<ONP| =           ______


|<MNO|+|<ONP|=_____








E





G





B





A





D





C





F





J





H





I





|<ABC|   = _______


|<DBE|   = _______





|<FGH|   = _______


|<IGJ|     = _______





Q





L





M





N





K





O





P





T





R





S





|<NLK|   = _______


|<OLM|   = _______





|<PQR|   = _______


|<SQT | = _______





A





B





C





E





D





F





H





G





I





J





K





L





|<ABC |= __________


|<BCA |= __________


|<CAB| = __________





|<DEF| = __________


|<EFD |= __________


|<FDE |= __________





|<GHI|= __________


|<HIG|= __________


|<IGH| = __________





|<KJL| = __________


|<JLK| = __________


|<LKJ| = __________





|<ABC |= __________


|<BAC |= __________





|<ACD| = __________





What is the angle ACD called? _______________


Do you notice anything about ACD, BAC and ABC?


_______________________________


_______________________________


What about relationship between ACD and ACB?


_______________________________


_______________________________





|<FHG| = __________


|<FGH|= __________





|<EFG| = __________





What is the angle EFG called? _______________


Do you notice anything about EFG, FHG and FGH?


_______________________________


_______________________________


What about relationship between GFE and GFH?


_______________________________


_______________________________





|<IJK|= __________


|<JIK|= __________





|<IKL| = __________





What is the angle IKL called? _______________


Do you notice anything?


_______________________________


_______________________________











|<NPO|= __________


|<NOP|= __________





|<MNO|= __________





What is the angle MNO called? _______________


Do you notice anything?


_______________________________


_______________________________











B





C





A





D





105°





71°





48°





144°





84°





156°
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