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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The assessment schedule must be adapted to include the evidence that is expected from the candidates. 

Context/setting:


This assessment activity asks students to sample from a database in order to give information to a sporting goods retailer about incomes of people in the local community.

Conditions:

Students will need 1-2 hours to design a sampling process and select their sample.  All or part of this could be done as a homework exercise.  A further hour will be needed to analyse and write up their findings and evaluations (probably in class time)

Resource requirements:

A spreadsheet could be used for the analysis and display of their sample data.

2005

Internal Assessment Resource

Subject Reference: Mathematics 2.5

Internal assessment resource reference number: Matematics/2/5 – A version 4

A Sport’s Affair

Supports internal assessment for:

Achievement Standard 90288 v2

Select a sample and use this to make an inference about the population
Credits: 3

Student Instructions Sheet

The situation

A sporting goods retailer in Yuppyville has recently bought a database from another company. The information provided includes the sex, age and income of each of 150 people from in and around their city.

The firm wants to stock equipment which suits the needs of the community. The quality of goods they buy and the types of sports they play are likely to be related to their sex, age and income.

They decide to employ an expert to analyse the income data, taking account of various sub groups within the data set. 

Congratulations!!!  You are that expert! 

YOUR TASK

1)
Choose a sampling method and use it to design a sampling process to obtain a representative sample of at least 30 people. 
(a) Describe your sampling method in enough detail for the firm to be able to repeat it in future without your help.

· a list of step-by-step instructions may be appropriate. 

· the use of examples may help you describe an instruction.

(b) Justify your choice of sampling method taking into account the population and considerations of bias.

(c) Use your sampling process to select your sample of people.


You must list the numbers of the people selected, and the data you gathered.  

(d) Explain whether your sample is representative of the population or not. (You are not required to select another sample if it is not.)


(e) Calculate appropriate statistics for your sample.

2) Use your sample and the statistics you have calculated to
a) Estimate the average income of all the people in the database.  


b) Estimate a suitable measure of spread of the income of the population. 

3) Use your sample data to describe features of the income distribution of this group that will help give the retailer a better idea of the income of the community. You may find graphs and/or measures of spread useful.


4)
Evaluate the sampling process you have used to describe the income of the group.  
You could refer to 


- the reliability of your sampling process 


- the limitations of your sampling process and ways to improve it


- the accuracy of your estimate – an interval could be suitable 

· the distribution of the data.

(You need at least three valid statements)

	REF No.
	SEX
	AGE
	INCOME

	1
	f
	16
	9000

	2
	f
	16
	18000

	3
	f
	17
	18000

	4
	f
	19
	15000

	5
	f
	19
	19000

	6
	f
	19
	25000

	7
	f
	20
	10000

	8
	f
	21
	20000

	9
	f
	21
	28000

	10
	f
	21
	31000

	11
	f
	22
	19000

	12
	f
	22
	27000

	13
	f
	23
	40000

	14
	f
	24
	24000

	15
	f
	26
	36000

	16
	f
	27
	17000

	17
	f
	28
	40000

	18
	f
	29
	24000

	19
	f
	29
	28000

	20
	f
	29
	43000

	21
	f
	29
	43000

	22
	f
	30
	28000

	23
	f
	31
	38000

	24
	f
	33
	15000

	25
	f
	33
	20000

	26
	f
	33
	33000

	27
	f
	33
	51000

	28
	f
	34
	62000

	29
	f
	35
	45000

	30
	f
	37
	66000

	31
	f
	38
	51000

	32
	f
	39
	25000

	33
	f
	39
	42000

	34
	f
	39
	80000

	35
	f
	40
	43000

	36
	f
	41
	37000

	37
	f
	42
	29000

	38
	f
	42
	38000

	39
	f
	42
	88000

	40
	f
	43
	14000

	41
	f
	44
	52000

	42
	f
	44
	60000

	43
	f
	45
	67000

	44
	f
	45
	77000

	45
	f
	46
	11000

	46
	f
	46
	45000

	47
	f
	47
	55000

	48
	f
	47
	73000

	49
	f
	48
	57000

	50
	f
	48
	63000


	MEANS
	MEANS

	Age Female
	Income Female

	40.38571429
	36623.18841

	Age Male
	Income Male

	42.2875
	47308.64198

	
	

	Std Deviations

	 Age Female
	F-Income

	16.5040995
	24312.9016

	
	

	 Age -Male
	M-Income

	16.99455888
	24134.11565

	
	


Assessment schedule Maths/2/5 – D version 4
	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency:

	Achieved
	Select a sample and use this to make an inference about the population.


	 1(c)

1(a) 

2(a)


	Sample of at least 20 people is selected.

A list of reference numbers and incomes is required.

Evidence of sampling method is required this may be indicated on the table

One consistent inference based on appropriate sample statistics


	Accept use of any valid method e.g.

cluster, systematic, simple random, stratified random.

Method must be described

Accept evidence such as names highlighted on a list.

Evidence could be

· name of method

· a brief description that allows recognition of method

A range of acceptable inferences must be included in the schedule to ensure consistent assessor judgements.

Appropriate statistics selected from mean or median.  Accept a value consistent with the sample value that is within an acceptable range


	All parts must be complete for Achievement.


	Achieved With Meritt
	Describe and justify the method used to select the sample.

Justify inferences made about the population.


	1(a)

1(b)

1(d)

1

1(e)

2,3
	Sampling method described in sufficient detail to enable the procedure to be reproduced.

Appropriate methods include systematic, simple random and stratified 

Justify
· Choice of method justified with reference to the population and considerations of bias.

OR

· Sensible comment on whether sample is representative or not which relates the sample selected to the population. 
USE

List of sample people including income, sex and age obtained and evidence given that the method outlined above has been used.

Correct sample statistics and/or statistical graphs

And

consistent inferences made from these.

Description of income distribution given.


	SYSTEMATIC - random start and whole list used for selection

SIMPLE RANDOM - list numbered, random numbers used, repeats discarded.

STRATIFIED – choice of strata, calculation of proportions, random selection within strata

If one point is missing from the description, accept other evidence that the correct procedure has been carried out in selecting the sample.

One valid justification

Provide evidence of collecting a sample using their representative sampling method.  A list of the selected people used and their respective values is required.  A highlighted list is acceptable

Units and rounding not required.

Minimum statement making a statement about income levels generalised for the whole population.

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.

	Sufficiency:

Meet requirements for Describe Justify and Use AND Justify inferences 



	Achieved with Excellence
	Critically evaluate the sampling process
	4
	Any two valid evaluations.

Ideas could include consideration of :

· Reliability of sampling process chosen

· Limitations of their sampling process  and how it could be refined to overcome these

· Accuracy of their estimate 


	Do not allow trivial evaluations.

E.g. a larger sample because sample size was specified.

Statements must have justification – either statistical or practical.

Probably given as an interval although other ways of discussing accuracy are acceptable

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.

	Sufficiency: Award excellence if students make two valid evaluations and no misconceptions are present elsewhere. 





REF No.�
SEX�
AGE�
INCOME�
�
51�
f�
50�
49000�
�
52�
f�
50�
81000�
�
53�
f�
51�
73000�
�
54�
f�
56�
37000�
�
55�
f�
56�
64000�
�
56�
f�
57�
51000�
�
57�
f�
58�
45000�
�
58�
f�
59�
53000�
�
59�
f�
59�
66000�
�
60�
f�
61�
54000�
�
61�
f�
61�
57000�
�
62�
f�
61�
67000�
�
63�
f�
62�
10000�
�
64�
f�
62�
76000�
�
65�
f�
63�
63000�
�
66�
f�
64�
82000�
�
67�
f�
74�
17000�
�
68�
f�
82�
9000�
�
69�
f�
86�
89000�
�
70�
m�
14�
1000�
�
71�
m�
16�
9000�
�
72�
m�
17�
7000�
�
73�
m�
17�
9000�
�
74�
m�
17�
13000�
�
75�
m�
18�
7000�
�
76�
m�
18�
15000�
�
77�
m�
19�
4000�
�
78�
m�
19�
15000�
�
79�
m�
20�
9000�
�
80�
m�
22�
24000�
�
81�
m�
22�
31000�
�
82�
m�
23�
34000�
�
83�
m�
24�
36000�
�
84�
m�
25�
37000�
�
85�
m�
26�
0�
�
86�
m�
26�
20000�
�
87�
m�
27�
30000�
�
88�
m�
27�
39000�
�
89�
m�
27�
46000�
�
90�
m�
28�
36000�
�
91�
m�
28�
49000�
�
92�
m�
29�
56000�
�
93�
m�
31�
16000�
�
94�
m�
31�
32000�
�
95�
m�
31�
82000�
�
96�
m�
32�
45000�
�
97�
m�
33�
26000�
�
98�
m�
33�
45000�
�
99�
m�
33�
45000�
�
100�
m�
33�
54000�
�









REF No.�
SEX�
AGE�
INCOME�
�
101�
m�
34�
53000�
�
102�
m�
35�
63000�
�
103�
m�
35�
78000�
�
104�
m�
36�
13000�
�
105�
m�
37�
61000�
�
106�
m�
38�
57000�
�
107�
m�
38�
72000�
�
108�
m�
38�
87000�
�
109�
m�
39�
51000�
�
110�
m�
39�
60000�
�
111�
m�
40�
40000�
�
112�
m�
40�
54000�
�
113�
m�
40�
57000�
�
114�
m�
41�
27000�
�
115�
m�
45�
41000�
�
116�
m�
45�
79000�
�
117�
m�
46�
109000�
�
118�
m�
48�
31000�
�
119�
m�
48�
32000�
�
120�
m�
49�
46000�
�
121�
m�
50�
21000�
�
122�
m�
50�
48000�
�
123�
m�
50�
70000�
�
124�
m�
51�
30000�
�
125�
m�
51�
56000�
�
126�
m�
52�
68000�
�
127�
m�
53�
79000�
�
128�
m�
53�
96000�
�
129�
m�
54�
64000�
�
130�
m�
55�
22000�
�
131�
m�
55�
66000�
�
132�
m�
56�
20000�
�
133�
m�
57�
9000�
�
134�
m�
58�
24000�
�
135�
m�
59�
9000�
�
136�
m�
59�
80000�
�
137�
m�
59�
87000�
�
138�
m�
60�
37000�
�
139�
m�
62�
83000�
�
140�
m�
63�
12000�
�
141�
m�
64�
8000�
�
142�
m�
65�
82000�
�
143�
m�
66�
72000�
�
144�
m�
68�
58000�
�
145�
m�
69�
34000�
�
146�
m�
70�
75000�
�
147�
m�
73�
9000�
�
148�
m�
78�
10000�
�
149�
m�
79�
95000�
�
150�
m�
81�
10000�
�
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