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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:

A medical student from Victoria University specialising in fitness, is studying the breathing rates of 75 active subjects.

The data was gathered by each person running on a tread mill as fast as they can for 2 minutes.

Conditions:

This task can be completed in two parts. Parts a-e (the sampling) can be completed as a homework exercise or in class one lesson while parts f-h may be completed in the classroom under normal test conditions in a period of 50 minutes.
Resource requirements:

Random numbers, calculators.
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Student Instructions Sheet

Rangi is a medical student from Victoria University. He is interested in finding the fitness level of the general population. He examines the heart, ventilation, oxygen absorption, and carbon dioxide release rates of 75 people from various age levels.

He gathers the information by having each person run on a tread- mill for 2 minutes at full speed.

Your task

Rangi has asked you to assist him in making a judgement on fitness levels of the population.

You need to: 

(a) Choose a sampling method and use it to design a sampling process to obtain a sample of at least 30 people.  Describe your sampling process clearly so that someone else could follow it.

(b) Justify your choice of sampling method taking into account the population and considerations of bias
You may like to describe the decisions made and the reasons for these decisions.

(c) Use your sampling method to select a sample of people.  Explain whether your sample is representative of the whole population or not. (You are not required to select another sample if it is not.)

(d) List the data for your sample that you have gathered from the data sheet.

(e) Calculate appropriate sample statistics.  

(f) Use sample statistics and/or statistical graphs to help make judgements about the fitness level of the general population.  

· You should write a short paragraph outlining what you have found and your conclusions.  

· Comment on the reliability of your sample statistics and/or statistical graphs and therefore your conclusion.

(g) Evaluate the sampling process you have used.  
Comment on such things as:
-  the reliability of the sampling process
-  the limitations of your sampling process and ways of improving it
-  the accuracy of your estimate(s) – interval(s) may be suitable
- the distribution of the data
- other factors relevant to measuring fitness.
(You must make at least three valid statements.)

The Fitness Study Data

Column
Name



Count

     C1

Age (yrs)
 
75

     C2

Mass (Kg)
  
75

     C3

MaxHR (b/m)

75 - Maximum heart rate (beats per minute)

     C4

MaxVn (l/m)

75 - Maximum ventilation (litres of air /minute)

     C5

MaxO2 (l/m)

75 - Maximum Oxygen absorbed (litres/min) 

     C6

MaxCO2 (l/m) 

75 - Maximum Carbon Dioxide released(lit/mim) 

	Ref No.
	Age (yrs) 
	Mass (Kg)
	MaxHR   (b/m)
	Max Vn (l/m)
	MaxO2 (l/m)
	Ma (l/m)xCO2

	1
	16
	67
	190
	136.5
	3.461
	4.133

	2
	17
	68
	184
	128
	3.744
	3.675

	3
	19
	65
	162
	81.8
	2.715
	2.907

	4
	19
	63
	165
	56
	2.011
	1.965

	5
	20
	77
	183
	98.1
	3.155
	3.284

	6
	20
	70
	151
	54.2
	1.617
	1.668

	7
	21
	93
	181
	109.9
	3.329
	3.575

	8
	22
	73
	188
	107.5
	2.599
	2.908

	9
	22
	70
	192
	104.7
	3.312
	3.789

	10
	23
	79
	184
	93.9
	3.266
	3.562

	11
	23
	82
	186
	123.7
	3.886
	4.313

	12
	23
	76
	186
	117.7
	3.376
	3.773

	13
	25
	76
	190
	84.6
	2.376
	2.506

	14
	25
	90
	196
	123
	4.152
	4.423

	15
	25
	72
	170
	97.5
	2.37
	2.439

	16
	25
	85
	199
	92.8
	2.887
	3.471

	17
	26
	75
	184
	121.4
	2.16
	2.521

	18
	26
	86
	199
	111.6
	3.284
	3.919

	19
	27
	85
	192
	123.2
	3.321
	4.001

	20
	29
	57
	182
	48.1
	1.576
	1.623

	21
	29
	60
	153
	61.6
	1.526
	1.499

	22
	30
	63
	180
	61.7
	2.3
	2.48

	23
	30
	76
	182
	112.7
	3.281
	3.809

	24
	30
	56
	183
	66.3
	1.466
	1.581

	25
	30
	85
	188
	109.6
	3.369
	3.639

	26
	31
	73
	185
	139.9
	3.324
	4.505

	27
	31
	82
	192
	121.6
	2.966
	3.626

	28
	32
	61
	183
	80.4
	2.557
	2.96

	29
	32
	86
	175
	95.7
	3.298
	3.473

	30
	33
	87
	170
	86
	2.892
	2.825

	31
	35
	79
	183
	83.4
	2.491
	2.769

	32
	36
	47
	154
	40.6
	1.08
	1.152

	33
	36
	67
	160
	93.8
	2.6
	2.669

	34
	36
	88
	192
	119.2
	3.424
	4.067

	35
	37
	74
	192
	91.8
	2.294
	2.754

	36
	37
	93
	192
	114.7
	3.665
	4.111

	37
	38
	69
	165
	108.5
	2.601
	3.085


	Ref No.
	Age (yrs) 
	Mass (Kg)
	MaxHR   (b/m)
	Max Vn (l/m)
	MaxO2 (l/m)
	Ma (l/m)xCO2

	38
	38
	92
	196
	117.8
	3.283
	4.081

	39
	38
	87
	167
	113.5
	3.714
	3.635

	40
	39
	78
	186
	90.9
	2.342
	2.758

	41
	40
	70
	180
	103
	2.823
	3.251

	42
	41
	72
	182
	110.3
	2.888
	3.343

	43
	41
	73
	177
	95.5
	2.382
	2.475

	44
	41
	80
	158
	69.3
	2.236
	2.329

	45
	42
	72
	182
	105.6
	2.905
	3.477

	46
	42
	72
	182
	98.5
	2.443
	2.528

	47
	42
	70
	181
	95.9
	2.61
	2.821

	48
	42
	65
	180
	109.9
	2.595
	3.352

	49
	43
	71
	182
	105.1
	2.391
	2.662

	50
	43
	68
	176
	96.8
	2.592
	2.805

	51
	43
	76
	180
	105.6
	3.153
	3.113

	52
	43
	74
	177
	104.9
	3.219
	3.21

	53
	44
	70
	182
	86.9
	2.683
	3.086

	54
	45
	70
	186
	102.8
	2.551
	3.191

	55
	46
	69
	135
	102.4
	2.844
	3.203

	56
	46
	71
	173
	92.1
	2.107
	2.312

	57
	46
	64
	154
	62.3
	2.119
	2.216

	58
	47
	78
	166
	91.8
	2.172
	2.085

	59
	47
	64
	165
	75.2
	2.453
	2.447

	60
	48
	82
	167
	77.5
	1.623
	1.903

	61
	48
	62
	161
	71.8
	2.345
	2.189

	62
	49
	71
	181
	91.4
	2.616
	3.004

	63
	49
	85
	170
	112.3
	3.128
	3.443

	64
	49
	64
	156
	63.6
	2.069
	2.174

	65
	53
	54
	171
	45.2
	1.494
	1.411

	66
	56
	63
	149
	50.9
	1.154
	1.176

	67
	57
	73
	160
	68.2
	1.97
	1.963

	68
	57
	76
	146
	90.4
	2.315
	2.725

	69
	58
	77
	161
	64.4
	1.749
	1.965

	70
	58
	80
	148
	79.6
	2.215
	2.266

	71
	59
	67
	157
	99.2
	2.499
	2.905

	72
	59
	83
	161
	96.9
	2.317
	2.584

	73
	61
	78
	176
	86.8
	2.432
	2.625

	74
	62
	77
	180
	80.5
	2.48
	2.596

	75
	62
	76
	134
	74.6
	2.225
	2.629


Assessment schedule  Maths/2/5 – D 4

	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency:

	ACHIEVED
	Select a sample and use this to make an inference about the population
	(d)

(a)

(f)
	Sample of at least 25 people is selected.

A list of reference numbers and measure(s) of fitness is required.

Evidence of sampling method is required

One consistent inference based on appropriate sample statistics


	Accept use of any valid method e.g.

Cluster, systematic, simple random, stratified random.

Accept evidence such as names highlighted on a list.

Method must be described

Evidence could be

· name of method

· a brief description that allows recognition of method

.

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

Accept a value consistent with the sample value that is within an acceptable range

Units, working and rounding not required


	All parts must be complete for Achievement.


	ACHIEVED WITH MERIT
	Describe and justify the method used to select the sample.

Justify inferences made about the population.


	(a)

(b)

(c)

(d)

(e) (f)
	Describe

Sampling method described in sufficient detail to enable the procedure to be replicated.

Appropriate methods include systematic, simple random and stratified 

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

OR

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

List of sample data obtained and evidence given that the method outlined above has been used.

Two correct sample statistics and (if used) correct statistical graphs

And

consistent inferences  made from these.

Conclusion consistent with estimates.


	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.

At least one valid justification

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

Highlighted list acceptable

A range of acceptable comments must be included in the schedule to ensure consistency of assessor judgements.
Units and rounding not required
	Sufficiency:

Meet requirements for Describe,  Justify and Use AND Justify inferences 



	ACHIEVED WITH EXCELLENCE
	· critically evaluate the sampling process
	(g)
	Any two valid evaluations.

Ideas could include:

· Reliability of sampling process used

· Limitations of their sampling process and ways to improve it

· Accuracy of their estimates

· Other factors relevant to measuring fitness.

.
	Do not allow trivial evaluations.

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

Statements must have justification – either statistical or practical.

May be expressed as intervals but 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. 
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