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The assessment scale for tasks on Data-handling is shown in the following table.

	Level of Performance
	Marks
	Mathematical Knowledge and Data Handling Skills
	Marks
	Mathematical Communication Skills

	Very good
	13–16
	The student demonstrates a complete understanding of the underlying mathematical knowledge and data-handling skills which are relevant to the task, and is consistently competent and accurate in applying them in handling the task. Typically, the student can use statistical measures or charts to present data. The student interprets the results reasonably and critically, and evaluates the results.
	4
	The student communicates ideas in a clear, well organised and logically valid manner through coherent written/verbal accounts, using appropriate forms of mathematical presentation to compare and analyse statistical data in making decisions.

	Good
	9–12
	The student demonstrates a substantial understanding of the underlying mathematical knowledge and data-handling skills which are relevant to the task, and is generally competent and accurate in applying them in handling the task. Typically, the student uses statistical measures or charts to present data and interprets the results reasonably.
	3
	The student is able to communicate ideas properly through written/verbal accounts, using appropriate forms of mathematical presentation such as statistical terminology, diagrams, tables and charts to present and interpret statistical data.

	Fair
	5–8
	The student demonstrates a basic understanding of the underlying mathematical knowledge and data-handling skills which are relevant to the task, and is occasionally competent and accurate in applying them in handling the task. Typically, the student attempts to use statistical measures or charts to present data and attempts to interpret the results.
	2
	The student is able to communicate ideas with some appropriate forms of mathematical presentation such as statistical terminology, diagrams, tables, charts etc.

	Weak
	1–4
	The student demonstrates a limited understanding of the underlying mathematical knowledge and data-handling skills which are relevant to the task, and is rarely competent and accurate in applying them in handling the task. Typically, the student attempts to use statistical measures or charts to present data.
	1
	The student attempts to communicate ideas using mathematical symbols and notations, diagrams, tables, charts etc., but with limited success.


‧
The full mark of a SBA task on Data Handling submitted should be scaled to 20 marks, of which 16 marks are awarded for the mathematical knowledge and Data Handling skills while 4 marks are awarded for the communication skills.
‧
Teachers should base on the above assessment scale to design SBA tasks for assessing students with different abilities and to develop the marking guidelines.

Part A

	Distance travelled (km)
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Taxi fares before 
30 November 2008 ($)
	16
	23
	30
	37
	44
	51
	58
	65
	72

	Fare adjustment after 
30 November 2008 ($)
	18
	25.5
	33
	40.5
	48
	55.5
	63
	70.5
	75.5



	Distance travelled (km)
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Taxi fares before 
30 November 2008 ($)
	79
	86
	93
	100
	107
	114
	121
	128
	135
	142

	Fare adjustment after 
30 November 2008 ($)
	80.5
	85.5
	90.5
	95.5
	100.5
	105.5
	110.5
	115.5
	120.5
	125.5



1. 

(a)
The percentage change for travelling 2 km
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( The percentage increase for travelling 2 km is 12.5%.


(b)
The percentage change for travelling 4 km
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( The percentage increase for travelling 4 km is 10%.


(c)
 The percentage change for travelling 9 km

 


[image: image3.wmf]%

46

.

8

%

100

65

65

5

.

70

=

´

-

=


( The percentage increase for travelling 9 km is 8.46%.


(d)
The percentage change for travelling 12 km
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( The percentage decrease for travelling 12 km is 0.58%.


(e)
The percentage change for travelling 40 km
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( The percentage decrease for travelling 40 km is 20.04%.

2.  After the approved adjustment plan was implemented on 30 November 2008,


(a)
the maximum increment of taxi fares is $5.50 and the corresponding distance travelled is 9 km.

(b)
the minimum increment of taxi fares is $2 and the corresponding distance traveled is 0 - 2 km.


(c)
a passenger should travel 12 km or more in order to enjoy the reduction in taxi fare.

(d)
a passenger should travel 40 km or more in order to save 20% or more in the taxi fare.

Part B
1.
Disagree with the statement. The reasons are as follows:

(i)
The percentages change in taxi fares of the distances other than 4 km or below are not considered.

(ii)
The percentages of taxi trips are not considered.
	Distance travelled d (km)
	Percentage change  in taxi fare (%)
	Percentage of taxi trips of the given distance(%)

	0 < d ( 4
	11.25
	65.95

	4 < d ( 10
	7.43
	25.82

	10 < d ( 14
	0.18
	4.59

	14 < d ( 20
	-8.06
	1.93

	20 < d ( 30
	-14.42
	0.78

	30 < d ( 50
	-19.48
	0.93

	d > 50
	---
	0




Average increase in taxi fare:
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= 8.90%
2.

	Distance travelled 
d (km)
	Average taxi fare for a trip before 30 Nov. 2008 ($)
	Percentage of 
taxi trips
	Number of 
passengers

	0 < d ( 4
	19.9
	65.95
	659500

	4 < d ( 10
	51.7
	25.82
	258200

	10 < d ( 14
	86.7
	4.59
	45900

	14 < d ( 20
	121.7
	1.93
	19300

	20 < d ( 30
	177.7
	0.78
	7800

	30 < d ( 50
	282.7
	0.93
	9300




The expected net income of taxi trade per day = $36 816 500



3.
(i)
If the number of passengers taking taxi per day remains the same after the fare


adjustments,

	Distance travelled d (km)
	Average taxi fare for a trip on or after 30 Nov. 2008 ($)
	Percentage of 
taxi trips
	Number of 
passengers

	0 < d ( 4
	22.1
	65.95
	659500

	4 < d ( 10
	56
	25.82
	258200

	10 < d ( 14
	86
	4.59
	45900

	14 < d ( 20
	111
	1.93
	19300

	20 < d ( 30
	151
	0.78
	7800

	30 < d ( 50
	226
	0.93
	9300




the expected net income of taxi trade per day = $38 403 450


(The net income of taxi trade is increased.
(ii) If the number of passengers taking taxi per day decreases to 0.9 million after

the fare adjustments,
	Distance travelled  d (km)
	Average taxi fare for a trip on or after 30 Nov. 2008 ($)
	Percentage of 
taxi trips
	Number of passengers

	0 < d ( 4
	22.1
	65.95
	593550

	4 < d ( 10
	56
	25.82
	232380

	10 < d ( 14
	86
	4.59
	41310

	14 < d ( 20
	111
	1.93
	17370

	20 < d ( 30
	151
	0.78
	7020

	30 < d ( 50
	226
	0.93
	8370




the expected net income of taxi trade per day = $34 563 105


(The net income of taxi trade is decreased.
Part C

It is expected that students will give a brief description of the aims/ objectives and the 

fare structure of the new adjustment plan.
 

Evidence:	


Taxi fares





Weak:	Taxi fares are wrongly calculated





Fair:	A few taxi fares are calculated correctly





Good:	Most of the taxi fares are calculated correctly





Very Good: All of the taxi fares are calculated correctly 





Evidence:	


Percentage changes 





Weak:	The formula of percentage change is not used correctly, for example, wrong denominator is used 





Fair:	The formula of percentage change is not used properly, for example, “100% ” is missing out





Good:	The formula of percentage change is used correctly, but there are some errors in the calculations





Very Good: The percentage changes are calculated correctly 





Evidence:	


Answers





Weak:	Answer all the questions wrongly





Fair:	Answer 1 or 2 questions correctly





Good:	Answer 3 questions correctly





Very Good: Answer all questions correctly





Evidence:	


1.	Explanation on the abuse of statistics


2.	The average increase in taxi fare





Weak:	Do not recognise the abuse of statistics





Fair:	Recognise the abuse of statistics





Good:	Explain clearly the abuse of statistics in this case





Very Good: Explain clearly the abuse of statistics in this case and calculate the average increase correctly





Evidence:	


The process of calculating the expected value


The expected value found








Weak:	Do not know how to find the expected value





Fair:	Use the average taxi fares before 30 November 2008 to find the expected value





Good:	Use the average taxi fares before 30 November 2008 and the percentages of taxi trips to find the expected value, but the expected value found is wrong





Very Good: Use the average taxi fares before 30 November 2008 and the percentages of taxi trips to find the expected value, and the expected value found is correct





Evidence:	


1.	The process of calculating the expected value


2.	The expected values found





Fair:	Use the new average taxi fares and the percentages of taxi trips to find the expected values, but the expected values found are wrong





Weak:	Do not know how to find the expected value








Good:	Use the new average taxi fares and the percentages of taxi trips to find the expected values, and one of the expected values found is correct





Very Good: Use the new average taxi fares and the percentages of taxi trips to find the expected values, and all the expected values found are correct











Evidence:	


Fare structure


Relevant calculations


Explanation on how the aims/ objectives of the plan can be achieved through the introduction of the new fare structure





Fair:	The fare structure is reasonable, but the supporting calculations are only partly correct





Weak:	The fare structure is not supported by any calculations








Very Good: The fare structure is reasonable and significantly different from the one given in this task.  It is also supported by relevant and correct calculations. Besides, clear explanation on how the aims/ objectives of the plan can be achieved is provided 








Good:	The fare structure is reasonable and is supported by relevant and correct calculations
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