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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.

NB

This resource assesses only against the achievement criterion relating to the use of statistical methods, including the evaluation of statistical process required for excellence.

Further evidence is required for the criterion relating to the use and interpretation of statistical information.

A grade CANNOT be awarded on the basis of evidence gathered from this activity alone.

Context/setting:


This is a generic statistics activity that can be used with one of the two sets of supplied data, or can be applied to other databases, which may be relevant to the local area.

The two data sets supplied with this resource are:

· Live births

· Mussels in the Marlborough Sounds

When choosing a database you should have two different categories, (e.g. male/female, site1/site2) and a minimum of three columns of measurement data (e.g. weight, length and thickness) for each of these categories.

The task requires students: 

· to pose a question which involves the comparison of two sets of data from a given database

· to analyse their chosen data

· to draw conclusions

· to produce a justified answer to their question.

Conditions:

The task may be worked on in class or computer room under teacher supervision. Care must be taken to ensure the authenticity of the work.  Two class periods will be required.  In the period, students are given the task and time to pose their question.  Teachers will then approve their question before the remainder of the task is completed in the second period.  It is wise to allow a gap of several periods between these two events to permit rewriting of questions and catching up with absentees.

The first period requires no more than 15 minutes but the second period needs the full period, in fact periods shorter than an hour may be too short. .  If you do not have a full hour period available to you for the second session, this can be done at two different times.  The first time can provide the students with an opportunity to answer questions 5 and 6.  The second time could be when the students write their conclusion and evaluation.  The teacher could retain the student work between the two sessions.

Resource requirements:

Provision of data sets.

A local database can be chosen for the task provided it meets the conditions outlined in the context above.

For This Task:

Questions must be given to the teacher for approval before the student begins.  

It is a good idea for the teacher to collect in the questions to go over outside class time.  Then teachers can check that the questions are satisfactory.  There will therefore need to be time allocated for the students to rewrite any unsatisfactory questions before session two of this task can begin. 

If the question is unsatisfactory, the students will be given one opportunity to re-write this question and re-submit for approval.  If the question is still unsatisfactory, a suitable question should be provided for them.  In this case, the student will only gain an achievement award (at best).  Once the teacher has accepted the question, the student must be able to achieve any level of performance.  Students must not be penalised for the teacher’s error in accepting the question.

It is expected that this task will be completed using appropriate technology for the calculation of the statistics and graphs, as referred to in the general explanatory notes of the achievement standard.
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Student Instructions Sheet

This task requires you to choose two data sets and answer a question comparing the two variables. Two periods will be required.

In the first period, you are given the task and time to pose your question.  Your teacher will then approve your question or ask you to pose another question if your first question was not suitable.

If the question is still unsatisfactory, a suitable question will be provided for you.  In this case, you can achieve an Achievement award at most.

In the second period you will analyse the data in order to answer your question.

Detailed instructions 

Session One

1. Choose which set from the supplied data you want to study.

2. Choose two variables from the set of data that you would like to investigate.

You need to compare either a common variable for data from two groups (e.g. boys’ heights and girls’ heights) or bivariate data (e.g. boys’ heights and boys’ weights).

3. Write a statistical question that you wish to answer which involves comparing the data for your chosen variables.  Your question must be clear and not open to more than one interpretation.

A good statistical question will:

· be open, not have more than one interpretation;

· ask about relationships and trends, differences and similarities, important features;

· allow you to calculate statistics and draw graphs to investigate the relationship between your variables.

· allow you to report on your investigation and justify your answer.

e.g.  
“What is the relationship between head injuries and age of patient?”

or
“From an examination of the information about head injuries, what are the relationships between  sex and length of stay in hospital?”

4. Hand in your question for approval.

Remember, at this point, if your question is not satisfactory you may be given a chance to re-write the question and re-submit it for approval.

If you cannot think of a suitable question, your teacher will provide one.  In this case, you will be able to gain, at most, an achievement grade for this standard.

Session Two

In order to answer your question you need to compare the two variables you have chosen.  The following instructions will help you to do this.

5.
Calculate relevant statistics for each of the variables chosen for your investigation.


6.
Draw appropriate graph(s) that allow you to compare your data sets.

7.
Answer your question, making sure that you have reported on the features of your data or the display that support your answer.
These features will depend on the data sets chosen and include some of:

· strength of the relationship 

· outliers

· measures of centre

· measures of spread.

8. Write an evaluation of your investigation.

Your evaluation could include at least three of:

· suggestions for improvements that you could have made to your investigation

· discussion of any limitations in the processing of your data

· discussion of what you have done and why

· discussion of the effectiveness or accuracy of your data analysis and displays

· discussion of aspects that could be explored to support or extend your investigation.
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Data Set “Live births”

SET A
BOYS


SET B
GIRLS

	Baby

No.
	Weight

grams
	Circumference

of Head (cm)
	Gestation Period

(Weeks)
	Baby

No.
	Weight

grams
	Circumference of Head  (cm )
	Gestation Period (Weeks)

	1
	2720
	33
	39
	1
	2740
	34
	36

	2
	2865
	35
	41
	2
	3980
	37
	41

	3
	3249
	36
	41
	3
	2800
	33
	40

	4
	3520
	37
	40
	4
	3201
	34
	38

	5
	3080
	34
	42
	5
	4600
	36
	42

	6
	4321
	36
	41
	6
	2020
	33
	39

	7
	3987
	36
	43
	7
	3120
	35
	40

	8
	2569
	35
	37
	8
	2820
	34
	37

	9
	3269
	34
	38
	9
	3042
	35
	39

	10
	4100
	38
	39
	10
	3800
	37
	41

	11
	3842
	36
	40
	11
	2960
	33
	41

	12
	2430
	32
	36
	12
	3160
	36
	40

	13
	1630
	30
	32
	13
	4921
	38
	42

	14
	2860
	33
	39
	14
	4031
	38
	41

	15
	3886
	35
	42
	15
	3120
	35
	38

	16
	3240
	34
	43
	16
	2125
	34
	37

	17
	3710
	36
	44
	17
	1924
	32
	30

	18
	2980
	33
	41
	18
	3416
	35
	41

	19
	4060
	37
	39
	19
	2222
	34
	39

	20
	2250
	33
	40
	20
	4126
	38
	43

	21
	2869
	35
	40
	21
	2640
	33
	40

	22
	3010
	35
	42
	22
	2932
	35
	41

	23
	2550
	34
	40
	23
	2755
	34
	39

	24
	3298
	36
	38
	24
	2684
	32
	40

	25
	2980
	35
	37
	25
	3124
	33
	43

	26
	1989
	31
	37
	26
	3860
	35
	38

	27
	4269
	39
	42
	27
	3500
	34
	42

	28
	3060
	35
	40
	28
	3124
	36
	39

	29
	3220
	36
	42
	29
	2212
	31
	40

	30
	1842
	32
	35
	30
	1964
	32
	37
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Data Set “Mussels in the Marlborough Sounds”

SITE A




SITE B

	Mussel

No
	Shell

Length

mm


	Muscle

Mass

g
	Shell

Mass

g
	
	Mussel

No
	Shell

Length

mm


	Muscle

Mass

g
	Shell

Mass

g

	1
	237
	9
	82
	
	1
	216
	14
	68

	2
	222
	5
	57
	
	2
	202
	4
	54

	3
	158
	4
	28
	
	3
	260
	30
	117

	4
	242
	6
	75
	
	4
	270
	24
	160

	5
	143
	1
	28
	
	5
	262
	31
	208

	6
	217
	7
	67
	
	6
	212
	13
	74

	7
	216
	6
	54
	
	7
	291
	26
	170

	8
	207
	5
	61
	
	8
	287
	40
	238

	9
	208
	6
	55
	
	9
	290
	28
	187

	10
	210
	7
	57
	
	10
	221
	15
	58

	11
	213
	4
	58
	
	11
	298
	32
	224

	12
	188
	5
	55
	
	12
	228
	33
	188

	13
	210
	6
	58
	
	13
	210
	14
	65

	14
	207
	5
	58
	
	14
	318
	47
	345

	15
	215
	7
	78
	
	15
	312
	52
	290

	16
	200
	4
	50
	
	16
	265
	27
	167

	17
	204
	3
	65
	
	17
	222
	13
	67

	18
	225
	9
	87
	
	18
	274
	31
	238

	19
	222
	9
	88
	
	19
	217
	15
	75

	20
	210
	7
	72
	
	20
	272
	23
	128

	21
	212
	6
	61
	
	21
	273
	32
	150

	22
	196
	4
	48
	
	22
	276
	26
	190

	23
	188
	4
	50
	
	23
	312
	42
	235

	24
	205
	5
	70
	
	24
	220
	9
	52

	25
	225
	11
	73
	
	25
	196
	7
	42

	26
	197
	6
	61
	
	26
	226
	13
	69

	27
	214
	7
	68
	
	27
	284
	50
	268

	28
	204
	7
	59
	
	28
	320
	39
	323

	29
	204
	7
	60
	
	29
	331
	47
	359

	30
	224
	7
	84
	
	30
	276
	40
	167
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Note:  The evidence gained from this task alone is NOT sufficient for the award of any grade in achievement standard 90193 Maths 1.5.  Evidence relating to the use and interpretation of statistical information, as detailed in the standard, is also required.

	
	Assessment Criteria
	Evidence
	Judgement
	Sufficiency

	Achievement
	Use statistical methods to respond to a question or hypothesis 
	The response to the question involves 

· one appropriate graph of the same type for each set of data 


or one graph that appropriately displays the two data sets together



· reference to features of the data or their display that is in support of their answer


	two of graphs correct with same scales for both graphs. e.g. comparative box plot or 2 histograms or composite bar.

A scatter graph of bivariate data

(Allow minor errors in the graphs)


relevant comments regarding the question or hypothesis are clearly communicated and are related to the features of their data, statistics, or graph(s)


	Both graphs and response are required

	Achievement with Merit
	Pose a question or hypothesis and  use statistical methods to produce a justified response
	· own question or hypothesis  is clearly posed.







·  graph(s) allow for a detailed comparison of the two variables







or 
is a scatter graph for bivariate data



· reponse  is justified with reference to the features of the data such as

· the statistics for univariate data

· the strength of the relationship and outliers for bivariate data.


	· question or hypothesis is not open to interpretation and is relevant to the data provided.
Reminder: Once the teacher has accepted the question or hypothesis , the student must be able to achieve any level of performance; students must not be penalised for the teacher’s error in accepting the question or hypothesis.

· Where box-and-whisker plots are drawn to compare data sets, allow 8/10 correct for the values of the 2 maximums, 2 upper quartiles, 2 medians, 2 lower quartiles, and 2 minimum’s

· relevant graph(s) drawn correctly with title(s),appropriately labelled axes and scales, and must accurately represent the data.
(Allow minor errors)

· response addresses question or hypothesis and correctly refers to statistics or graphs to justify them. 

· When the data is not bivariate, the comment must include reference to both a measure of centre and spread to justify the conclusion. 

· Where the data is bivariate, the comment must relate specifically to the student’s data with identification of features of interest including the strength of the relationship, clusters and outliers to support their response to the question or hypothesis.
	Achievement plus 

Question/hypothesis posed  and graphs and reponse

	Achievement with Excellence
	Evaluate the statistical process used to respond to the question or hypothesis
	Evaluation could include 

· suggestions for improvements that could have made to the investigation






· discussion of any limitations in the processing of the data.






· discussion of what has been done and why

· discussion of the effectiveness or accuracy of the data analysis and displays

· discussion of aspects that could be explored to support or extend the investigation

· 
	· possible improvements may include “a box and whisker plot would have given more information about the distribution of the data than a back to back stem and leaf plot” or “extending the line of best fit may have allowed a prediction about the variables to be made 

· possible limitations may include: “value of mean may have been affected by outliers and therefore have led to an incorrect conclusion” or “ extending the line of best fit to make predictions may not be sensible since the linear relationship may not continue outside this range”

· the discussion must relate specifically to the statistical processes used by the student for their particular question or hypothesis.
	Merit plus

2 evaluations


NB

For a student to be awarded achievement with excellence they must first provide evidence that meets the full requirements for achievement with merit in the standard, as well as satisfying the evidence requirements for excellence described above.  As indicated previously, evidence from this task, by itself, does not provide sufficient evidence for the standard.
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