Stage 3 Maths Program

NSW K-10 Mathematics Syllabus Outcomes

Fractions and Decimals(1) — addition and subtraction
MA3-7NA - Compares, orders and calculates with fractions,
decimals and percentages
- Determine, generate and record equivalent fractions
- Model and represent strategies to add and subtract fractions
with the same denominator
- Add and subtract fractions, included mixed numerals, with the
same or related denominators

Time (1)

MA3-13MG — Uses 24-hour time and am and pm notation in real-
life situations, and constructs timelines

Convert between 12- and 24-hour time

Determine and compare the duration of events

Working Mathematically

-  MA3-1WM - Describes and represents mathematical
situations in a variety of ways using mathematical terminology
and some conventions

- MAS3-2WM - Selects and applies appropriate problem-solving
strategies, including the use of digital technologies, in
undertaking investigations

-  MA3-3WM - Gives a valid reason for supporting one possible
solution over another

Assessment
Pre - Test - Refer to attachment

Post - Test - Refer to attachment

Terml Week 9

Learning Goal - Fractions and Decimals
(refer to the outcome)

Success Criteria - Fractions and Decimals
(refer to the indictors)

TIB - Adding and subtracting fractions is a key skill for
many of the activities you will encounteron a daily
basis.

Learning Goal - Time (refer to the outcome)

Success Criteria - Time (refer to the indictors)

TIB - 24 hour time is the most commonly used method of
telling time in the world.

We need to compare the duration of events when
managing our time participating in everyday activities.
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Mathematics Weekly Plan

Term-12 3 4 Week-1 23456 7 89 1011 Strands — Fractions and Decimals (1)/ Time(1)
Monday Tuesday Wednesday
Key Ideas: Whole Number Data
o Maths Game Ninja Maths Ninja Maths 5 Minute Frenzy 5 Minute Frenzy
>
£
S
S
=
Pre-Test: Fractions & One e;e""ngfla }635;0;“}”1‘/ p Jeffrey's bus ride to school is | At the end of a soccer Post-Test: Fractions &
. served a total of 3/10 of a log, 17 4/5 miles and Mike's bus .
Decimals of wheat bread and 7/10 of a ride is 8 2/5 miles. How game, dth; hec;)d c.oach Decimals
. loaf of white bread.'How?many mutch longer is Jeffrey's bus noticed t (.Jt the jug of .
Pre-Test: Time loaves were served in all: ride than Mike's? water, which had Post-Test: Time
Simplify your answer and write initially contained 7 2/3
it as a proper fraction or as a Subtract. Remember to gallons, was down to
whole or mixed number. subtract whole numbers 3 1/3 gallons. How
from whole numbers and man llons of water
3 Add the numerators: fractions from fractions. any gailons o wate
8 had been consumed?
3 7 10
(] s - = 4 2 2
17 --82=9Z2
s 0 10 10 5 5 5 Subtract. Remember to
L
o Write the answer in simplest subtract whole numbers
€ form. Divide both the , L from whole numbers
% numerator and the Jeffrey s bus ride is 9. 2/,5 and fractions from
o denominator by 10. miles longer than Mike's bus .
= ride. fractions.
o
0 _1_y
10 1 2 1 1
7—-3—=4-—
The restaurant served 1 loaf of 3 3 3
bread.
4 1/3 gallons of water
had been consumed.
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Explicit Teaching

Allie

Main Focus + Language

ra Carroll and Mel Reskic—S

Review equivalent fractions:
Display the following images on the board and ask students: What do
the fractions in example 1 have in common?

2

4
4
2

Definition: Equivalent fractions are different fractions that name the
same number.,

ol b

Place the following images on the board and model how to explain that

they are equivalent:

@

] 9
The fractions =, — and — are equivalent
4 % 12

Even though they are cut up into different pieces, the values of the
circles are coloured in the same. Multiplying the numerator and the
denominator of a fraction by the same nonzero whole number will
change that fraction into an equivalent fraction, but it will not change its
value. Equivalent fractions may look different, but they have the same
value.

Explicitly model how to find equivalent fractions without images:

We need an arithmetic method for finding equivalent fractions.
Procedure: To find equivalent fractions, multiply the numerator AND
denominator by the same nonzero whole number.

Explicitly model this procedure using example below:

2 2x3 [}
Pat &, — = —— =
3 3xd 9

T
Ixd 12

Part B:

[

You can multiply the numerator and the denominator of a fraction by
any nonzero whole number, as long as you multiply both by

the same whole number!

For example, you can multiply the numerator and the denominator

by 3, as shown in part A above. But you cannot multiply the numerator
by 3 and the denominator by 5. You can multiply the numerator and the
denominator by 4, as shown in part B above. But you cannot multiply
the numerator by 4 and the denominator by 2.

Model more examples: You can produce lots of equivalent fractions by
multiplying or dividing the top and bottom by the same number.
Remember, what you multiply the top by, you must multiply the bottom
by.
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Review adding and subtracting of like fractions:
Note: If the denominators are the same, then add or subtract the
numerators only:

4/7+2/7=6/7 12/35+15/35=27/35

24/56 - 18/56 = 6/56 34/40 - 28/40 = 6/40

hell Cove Public School

Visit following website for additional examples to model and gain an
undertsanidng (simpler) of the steps involved in adding and
subtracting mixed numerals:

nmathsisfun. d-addi

html

Explicit Model
denominators:
Example: 31/3 +5 1/3. Doing mixed number problems is often easier if
you place one number above the other:

31

g: Adding mixed numerals with the same

+5

o] = w

As you can see, this arrangement is similar to how you add whole
numbers, but it includes an extra column for fractions. Here's how you
add these two mixed numbers step by step:

1. Add the fractions.

1 o 1.2
3 3 3
2. Switch improper fractions to mixed numbers; write down your
answer.
Because 2/3 s a proper fraction, you don't have to change it
3. Add the whole number parts. 3 +5 =8
Here's how your problem looks in column form:

1
%

1
+5_
3
82
3
Additional examples to model:
2/9+5/9=7/9

Sometimes however, Step 2 requires more attention. Example:
83/5+64/5. Here's how you doit:
1. Add the fractions.
3,47
55 5
2. Switch improper fractions to mixed numbers, write down the
fractional part, and carry over the whole number.
Because the sum is an improper fraction, convert it to the mixed
number 7/5 = 12/5. Write down 2/5 and carry the 1 over to the
whole-number column.
3. Add the whole number parts, including any whole numbers you
carried over when you switched to a mixed number.
1+48+6=15
Here's how the solved problem looks in column form. (Be sure to line
up the whole numbers in one column and the fractions in another.)
1

@

4
+ 6
182
Additional examples to model:
42/6+54/6

Adding mixed numerals with different denominators:

The most difficult type of mixed number addition is when the

denominators of the fractions are different. This difference doesn’t

change Steps 2 or 3, but it does make Step 1 tougher.

For example, suppose you want to add 16 3/5 and 7 7/9.

1. Add the fractions

Add 3/5and 7/9:
3 7 _3x9+7x5 27+35_ 62
5 8 5%9 45 45

2. Switch improper fractions to mixed numbers, write down the
fractional part, and carry over the whole number.
This fraction is improper, so change it to the mixed number 62/45 =
117/45. Fortunately, the fractional part of this mixed number isn't
reducible.
Write down the 17/45 and carry over the 1 to the whole-number
column,

3. Add the whole numbers.

1+416+7=24

Here's how the completed problem looks:

7
wi

NOTE: An easy way to demonstrate this method to students is using the

butterfly method: - https: utub watch?v=NDUId0X7AKA

Expli
denominators:

Example:

73/5-31/5. Here's what the problem looks like in column form:

licit Modelling: Subtracting mixed numerals with the same

4%
5

In this problem, you subtract 3/5 — 1/5 = 2/5. Then you subtract 7 -3 =
a.

One complication arises when you try to subtract a larger fractional part
from a smaller one. Suppose you want to find 11 1/6 - 2 5/6. This time,
if you try to subtract the fractions, you get

1 5 4

6 6 6

Obviously, you don’t want to end up with a negative number in your
answer. You can handle this problem by borrowing from the column to
the left. This idea is very similar to the borrowing that you use in regular
subtraction, with one key difference.

When borrowing in mixed-number subtraction,

1. Borrow 1 from the whole-number portion and add it to the fractional
portion, turning the fraction into a mixed number. To find 11 1/6 -2
5/6, borrow 1 from the 11 and add it to 1/6, making it the mixed
number 11/6:

2. Change this new mixed number into an improper fraction.

Here's what you get when you change 1 1/6 into an improper fraction:

1 7
10412 =107
157 %

The result is 10 7/6. This answer is a weird cross between a mixed
number and an improper fraction, but it's what you need to handle the
job.

3. Use the result in your subtraction.

101
(]
5

_22
6

82
[}
In this case, you have to reduce the fractional part of the answer:
2 1
§-=8—
6 3
Subtract mixed numerals with different denominators:
Subtract 15 4/11-12 3/7:

4 3
£
1 7
Ax7=128 Ax11=33

Because 28 is less than 33, 4/11 i less than 3/7, so you do have to
borrow. Get the borrowing out of the way first:

155 a1t qg28
11 [ERET]
Now the problem looks like this:
1418158
m 7

The first step, subtracting the fractions, is going to be the most time-
consuming, 5o you can take care of that on the side:

15 3 15x7-3x11 105-33 72

117 11x7 v i

NOTE: This represents the butterfly method previously used:
https: outube.com/watch?v=NDUid:

This fraction can’t be reduced. (They can’t be reduced because 72 and
77 have no common factors: 72=22 233, and 77 =7 11).

s
a

Additional example to model:

Example: What is 152 — 82 2
4 3

Convert to Improper Fractions:

s _ s
02 o 2
e s
Comman denominatar of 12:
23 pecomes 122
s 12

s3 106
2 becomes ~=
6 12

Mow Subtract:

189 _ 105 _ B3

12 2 12
Convert back to Mixed Fractions:

B
P

* Encourage the students to brainstorm where they have seen 24-hour
time used in society. Allow the students to share their ideas with the
class and record these as a mind map on the board.

*  Watch the video Late again! on the ABC Splash website. After
watching, ask the students:

0 Why is the 24-hour clock a useful way of telling the time?

0 What is the relationship between am and pm notation and the 24-
hour clock?

0 What methods might you use to convert between the two?

o Explicit Teaching Time: Background information:

«  Australia is divided into three time zones. Time in Queensland, New
South Wales, Victoria, and Tasmania is Eastern Standard Time (EST);
time in South Australia, and the Northern Territory is half an hour
behind EST; and time in Western Australia is two hours behind EST.

*  Time affects so much of what happens in our day-to-day lives. We
wake up to our alarm clocks, we catch buses and trains that run to
schedules and arrive at school or work at a set time. During our day,
we operate to timetables and take breaks at certain times. We then
leave to go home at certain times

*  We measure time with either a 12-hour clock or a 24-hour clock. The
traditional clocks are called analogue clocks and give s 12-hour time
which uses am or pm. Digital clocks can either display 12-hour time or
24-hour time. A 24-hour clock does not display am or pm.

«  AMand PM time:

*  The designation of 'am' and 'pm’ with times in the 12-hour clock
comes from the Latin language.

 'Ante meridiem' (a.m.) means the morning hours, between midnight
and midday (12 noon). 'Post meridiem' (p.m.) relates to the times
after midday and before midnight - the afternoon and evening times.

«  A24-hour clock does not need to display ‘am’ or 'pm'. The time of
6.30is displayed on a 24-hour clock as 6:30 for morning and 18:30 for
the afternoon. The 18:30 means 18 hours and 30 minutes since
midnight.

e 12-hour and 24-hour tim:

«  24-hour clocks display time in four-digit notation.
'8:15" and i written as 0815 hours.

:15 am appears at

o 24-hour time:

«  The 24-hour clock is a system of time which uses just four digits to
display the time, removing the need to indicate 'am’ or ‘pm’
afterwards

«  The format of the 24-hour notation is to first show the 2 digits which
indicate the hour, followed by two more digits which signify the
number of minutes past the hour.

 Ignition Activity

*  Have students make a clock face with the twelve-hour markings
shown in the inner circle and the twenty-four markings on an outer
circle. Use this to convert between am/pm notation and 24-hour
time

100 Secamen L3 03 in 24 hawe e,

Eamples
908am 150305 9:0%pm is 2005
T2Tam 0727 T:27pm s 1837
12:10am is 0610 12:10pm is 120

«  Converting from 12 hour times to 24-hour times:

o The following simple steps will help you change a 12-hour time toa
24-hour time.

o Ifthe hour is exactly 12pm, then simply remove the 'pm' label.

o Ifthe hour is 12am, then change it to 00,

o Ifthe hour is a pm time, then simply add 12 to the hour.

Otherwise, the hour does not change if it is in ‘am’ time. If it is less than
10, then add a zero before the digit.

The minutes and seconds never change when changing between 24 hour
and 12 hour times.

Model examples using clock face:
1:45am=01:45  1:45pm =13:45
4:20am=04:20  4:20pm = 16:20
11:32am=11:32  11:32pm =23:32
12:07am=00:07  12:07pm = 12:07

Revise the content of the previous lesson. Call out a variety of times

(inboth am/pm notation in 12-hour time) and ask the students to

suggest what they might be doing at those times e.g. What might

you be doing at 5 pm? At 1400? At 7:30 am? Reverse the task by

calling out a variety of activities and asking the students to suggest

what time it might be e.g. What time is it if 'm eating dinner?

Arriving at school? Getting ready for bed? Examples:

« Convert the following times from am/pm notation to 24-hour
time. a) 6:00 am b) 2:30 pm ©)10:30 pm

d)12:07 am ) 4:45am

. transperth. au/Teachers/Lesson-
plans/Mathematics/Timetable-Challenge - explicit timetable
lesson with activities. Choose to do this with your class when
your students have an understanding of 12 - 24-hour time.

Betomes

Example
12:30 bevomes 10:30pm
06:45 becomes G45am

12:32 by
00:17 b

omes 12:32pm

et 12:17am

«  Model converting from 24 hour times to 12 hour times:

«  Review previous lesson converting from 12 hour times to 24-
hour. Using previous clock face made, model conversion with
the following examples:

24 hour
04:25

12 hour
4:25am
9:20am 09:20

| 2:55am | 02:55 |
11:35am 11:35 |
1:07am 01:07
12:42am 00:42
6:13am 06:13

«  The following simple steps will help you change a 24-hour
time to a 12-hour time with ‘am’ and 'pm’.

«  Ifthe hour is exactly 12, then simply label it as a pm time.
©  Ifthe houris 00, then change it to 12 and label it as an am
time.

«  Ifthe houris greater than 12, then simply subtract 12 from
the hour and label it as a pm time.

«  Otherwise, simply label it as an am time and take away any
leading zeros.

«  The minutes and seconds never change when changing
between 24 hour and 12 hour times.

. Model examples using clock face:

*  14:36=2:36pm 2:12am
e 09:24=9:24am  17:48=5:48pm
e 00:45=12:45am  12:15=12:15pm
e 20:36=8:36pm  23:56=11:56pm

*  Model how to solve some of the following word problem
based on times:
Maureen started her homework at 7.20 p.m. She finished it at
8.05 p.m. How long did she take to do her homework?
45 min

Achess game started at 10.20 a.m. and ended at 12.30 p.m.
How long did the game last?
2h 10min

Peter opens his shop at 9.30 a.m. and closes it at 8.00 pm.
every day. How long is the shop open?
10h 30min

It takes 1 h 5 min for Bob to travel from home to his office. If
he wants to reach the office by 8.30 a.m. what time should he
leave his house?

7:25a.m.

A bus travels from town A to town B. It leaves town A at 9.30
a.m. Monday. The journey takes 26 h 20 min. When would
the bus arrive in town B?

Time: 11:50 a.m.

Day: Tuesday



javascript:popUpWindow('whole_number')
https://www.mathsisfun.com/numbers/fractions-mixed-addition.html
https://www.youtube.com/watch?v=NDUid0x7AK4
https://www.youtube.com/watch?v=NDUid0x7AK4
http://splash.abc.net.au/home#!/media/1566174/late-again-
http://getonboard.transperth.wa.gov.au/Teachers/Lesson-plans/Mathematics/Timetable-Challenge
http://getonboard.transperth.wa.gov.au/Teachers/Lesson-plans/Mathematics/Timetable-Challenge

Group Activities
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Group Activities
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https://www.mathworksheets4kids.com/fractions/addition/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/addition/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/addition/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/addition/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/subtraction/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/subtraction/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/subtraction/like-mixed-easy-hor1.pdf
https://www.mathworksheets4kids.com/fractions/subtraction/like-mixed-easy-hor1.pdf
https://www.teachstarter.com/teaching-resource/12-and-24-hour-clock-template/
https://www.teachstarter.com/teaching-resource/12-and-24-hour-clock-template/
https://www.math-drills.com/fractions/fractions_add_mixed_easy_001.pdf?v=1360865604
https://www.math-drills.com/fractions/fractions_add_mixed_easy_001.pdf?v=1360865604
https://www.math-drills.com/fractions/fractions_add_mixed_easy_001.pdf?v=1360865604
https://www.math-drills.com/fractions/fractions_add_mixed_easy_001.pdf?v=1360865604
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-salamanders.com/image-files/24-hour-time-conversion-24-to-12-hour-clock-1ans.gif
https://www.math-salamanders.com/image-files/24-hour-time-conversion-24-to-12-hour-clock-1ans.gif
https://www.math-salamanders.com/image-files/24-hour-time-conversion-24-to-12-hour-clock-1ans.gif
https://www.math-salamanders.com/image-files/24-hour-time-conversion-24-to-12-hour-clock-1ans.gif
https://www.mathworksheets4kids.com/fractions/addition/3-addends-unlike-proper1.pdf
https://www.mathworksheets4kids.com/fractions/addition/3-addends-unlike-proper1.pdf
https://www.mathworksheets4kids.com/fractions/addition/3-addends-unlike-proper1.pdf
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
https://www.math-drills.com/fractions/fractions_subtract_hard_001.pdf?v=1360864244
http://www.k5learning.com/worksheets/math/grade-6-adding-mixed-numbers-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-adding-mixed-numbers-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-adding-mixed-numbers-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-adding-mixed-numbers-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-subtracting-unlike-fractions-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-subtracting-unlike-fractions-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-subtracting-unlike-fractions-denominators-to-60-a.pdf
http://www.k5learning.com/worksheets/math/grade-6-subtracting-unlike-fractions-denominators-to-60-a.pdf
https://numeracyskills.com.au/images/pdfs/Mathematics_Stage_4_Diagnostic_Tasks.pdf
https://numeracyskills.com.au/images/pdfs/Mathematics_Stage_4_Diagnostic_Tasks.pdf
https://numeracyskills.com.au/images/pdfs/Mathematics_Stage_4_Diagnostic_Tasks.pdf
https://numeracyskills.com.au/images/pdfs/Mathematics_Stage_4_Diagnostic_Tasks.pdf

Feedback/

Exit Slip

Feedback —

Use the thumb method after
explicit modelling to determine
students understanding and where
they will be placed for group
activities.

Marking Exit Slips —

Next to each students Exit Slip, the
teacher will check students answers
and will either write an:

A = Achieved

N/Y = Not Yet

N/Y students will become your
target group.

Revision: 3/9 + 2/9
9 /4-6/4

Middle: 5/25 + 17/25
19/20-13/20

Main: 3/5+3/8
2/3-3/8

Revision: 22/3+11/3

Middle: 52/9 +2 6/7

Main: 16 1/8 + 23 2/9

Revision: 32/5-11/5

Middle: 6 11/15 - 1 9/15

Main: 5 23/25 -2 24/25

Conversion: Students write 2

Revision: 5:00 = conversions of time: 12 to

6:30 = 24-hour and 24 to 12-hour
time.

Middle: 14:00 =

7:19=

Main: 00:32=

19:26 =

Extension/ Early Finishes

e Students practice a range of fraction skills playing interactive games on BYOD devices. Example sites:

https://www.mathplayground.com/fractions _mixed.html

e Fraction Hopscotch {Equivalent Fractions, Adding Fractions, and Mixed Numbers} - https://www.teacherspayteachers.com/Product/Fraction-Hopscotch-

Equivalent-Fractions-Adding-Fractions-and-Mixed-Numbers-1074270

e Students answer a range of addition and subtraction word problems involving mixed numbers - http://www.math-

aids.com/cgi/pdf viewer 10.cgi?script name=word frac add2mixed.pl&dnums=2&xinfo=0&language=0&memo=&answer=1&x=143&y=5

e Matching game: students create a range of equivalent fractions and work in groups to match the cards together. The students with the most correct

equivalent fractions wins the game.

Students concrete their understanding of 24-hour time with this 24-
Hour Time Memory Game. Encourage more capable students to make
up their own games using the cards from the 24-Hour Time Memory
Game, such as 'Snap' or 'Go Fish' — Teach Starter Game.

Students create or complete a range of Time word problems -
http://www.primaryresources.co.uk/maths/pdfs/timeprobs.pdf
Students list at least 8 things they do on a particular day of the week
along with the time they do each activity. They then draw 8 clock faces
and record these times on the clock faces. Students convert the times to
24-hour time. They use the 24-hour times and activities to draw a
timeline using an appropriate scale.

Possible questions include: How could you order the events according
to the time taken?

Reflection/
Registration
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https://www.mathplayground.com/fractions_mixed.html
https://www.teacherspayteachers.com/Product/Fraction-Hopscotch-Equivalent-Fractions-Adding-Fractions-and-Mixed-Numbers-1074270
https://www.teacherspayteachers.com/Product/Fraction-Hopscotch-Equivalent-Fractions-Adding-Fractions-and-Mixed-Numbers-1074270
http://www.math-aids.com/cgi/pdf_viewer_10.cgi?script_name=word_frac_add2mixed.pl&dnums=2&xinfo=0&language=0&memo=&answer=1&x=143&y=5
http://www.math-aids.com/cgi/pdf_viewer_10.cgi?script_name=word_frac_add2mixed.pl&dnums=2&xinfo=0&language=0&memo=&answer=1&x=143&y=5
https://www.teachstarter.com/teaching-resource/24-hour-time-memory-game/
https://www.teachstarter.com/teaching-resource/24-hour-time-memory-game/
http://www.primaryresources.co.uk/maths/pdfs/timeprobs.pdf
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