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Internal Assessment Resource

Mathematics and Statistics Level 1
	EXPIRED
This resource supports assessment against:

Achievement Standard 91035 version 3
Investigate a given multivariate data set using the statistical enquiry cycle

	Resource title: Sporting success

	4 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2017 Version 3
To support internal assessment from 2017

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-02-2017-91035-03-4734

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91035: Investigate a given multivariate data set using the statistical enquiry cycle

Resource Reference: Mathematics and Statistics 1.10D v3
Resource Title: Sporting success

Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91035. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This activity involves students using the statistical enquiry cycle to make comparisons between groups in a population. The context for this resource is a sample of 100 test match records of the All Blacks rugby team.

This task could be adapted to fit another similar data set with at least two category variables and three numerical variables. The sample must be big enough so that for any category variable there are about 25 - 30 records in each category.

Conditions
This activity requires at least two separate sessions. Confirm the timeframe with your students. Students must work independently. 
In the first session, students familiarise themselves with the data and pose two comparison investigative questions. Check students’ investigative questions and, if required, give them time to correct or improve them before they begin the second session. If they are unable to produce at least one suitable investigative question, give feedback of a general nature indicating which of the question criteria have not been met – do not provide the question. If more than minimal feedback is needed, the student is not ready for assessment against this standard. 

The second (and subsequent) sessions are for students to carry out the analysis and write conclusions. Any technology is allowed for the analysis. 

Resource requirements

Provide students with an electronic and hardcopy (Resource B) version of the data set for their analysis.  
Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91035: Investigate a given multivariate data set using the statistical enquiry cycle

Resource Reference: Mathematics and Statistics 1.10D v3
Resource Title: Sporting success

Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate a given multivariate data set using the statistical enquiry cycle.
	Investigate a given multivariate data set using the statistical enquiry cycle, with justification. 
	Investigate a given multivariate data set using the statistical enquiry cycle, with statistical insight.


Student instructions

Introduction

This activity requires you to undertake a statistical investigation using a randomly selected sample from the All Blacks test match record. First you will pose two investigative questions that can be answered using the data set. Then you will analyse the sample and form a conclusion for one of your questions. 
This assessment is to be completed independently.

The quality of your discussion and reasoning and how well you link this to the context will determine the overall grade.
Task
As you carry out this task you will use the statistical enquiry cycle (Problem, Plan, Data, Analysis, Conclusion).

Problem
Pose two investigative questions that can be explored using the All Blacks test match record. See Resource A for part of the data and a description of the variables. 

Your investigative questions must be comparison questions. A suitable comparison investigative question is one that:

· reflects the population
· has a clear variable to investigate

· compares the values of a continuous variable across different categories

· can be answered with the data.

For each question, state the variable you are investigating and the groups you are comparing. 

Now choose one of your two questions for investigation using the data found in Resource B.
Plan and data

The sample can be considered representative of all test matches played from 1992.

Analysis

Draw at least two appropriate graphs that show different features of the data in relation to your investigative question. 

Give appropriate summary statistics.

Describe features of the distributions comparatively, for example, shape, middle 50%, shift, overlap, spread, unusual or interesting features. 
Conclusion 
Write a conclusion summarising your findings. The conclusion needs to include an informal inference in response to your investigative question and be supported with relevant evidence. 

Resources
Resource A – Sporting success 

Details of sample and variables

The table below shows a small part of the data set that you will be using to complete the investigation and a description of the variables. Your teacher will give you a random sample of 100 All Black test match results in electronic and hard copy form. 

The sample in the data set was randomly selected from the All Blacks test match results from 1992. The data is from 1992 onwards because the scoring system for tries, conversions, penalties, and drop goals has not changed since then. The data set is sourced from: www.nzallblacks.net/All_Blacks_Statistics 
	Date of match
	Test match number
	Opposition from northern or southern hemisphere
	Played at home or away
	NZ win or loss
	NZ score
	Opposition score
	Winning margin

	04/07/1992
	267
	Southern
	Away
	Loss 
	15
	16
	1

	18/06/1995
	289
	Northern
	Away
	Win
	45
	29
	16

	31/10/1999
	335
	Northern
	Away
	Loss
	31
	43
	12


	Variable
	Survey question

	Date of match
	Day/month/year the match was played.

	Test match number
	Since NZ has started playing test matches, the test match number. Starts at number 267 to standardise the fact that all the data collected from this point would reflect that all tries were awarded 5 points.

	Opposition from northern or southern hemisphere
	Whether the opposition was from a northern hemisphere or southern hemisphere country.

	Played at home or away
	Whether the match was played in NZ (home) or in another country (away).

	NZ win or loss
	Whether NZ won or lost the match.

	NZ score
	Number of points NZ scored at the end of full time.

	Opposition score
	Number of points the opposition scored at the end of full time.

	Winning margin
	The absolute points difference between the two sides.


Resource B – Sporting success

	
	Date of match
	Test match number
	Opposition from northern or southern hemisphere
	Played at home or away
	NZ win or loss
	NZ score
	Opposition score
	Winning margin

	1
	4/07/1992
	267
	Southern
	Away
	Loss 
	15
	16
	1

	2
	19/07/1992
	268
	Southern
	Away
	Loss
	17
	19
	2

	3
	25/07/1992
	269
	Southern
	Away
	Win
	26
	23
	3

	4
	12/06/1993
	271
	Northern
	Home
	Win
	20
	18
	2

	5
	26/06/1993
	272
	Northern
	Home
	Loss
	7
	20
	13

	6
	17/17/1993
	274
	Southern
	Home
	Win
	25
	10
	15

	7
	27/11/1993
	277
	Northern
	Away
	Loss
	9
	15
	6

	8
	26/06/1994
	278
	Northern
	Home
	Loss
	8
	22
	14

	9
	3/07/1994
	279
	Northern
	Home
	Loss
	20
	23
	3

	10
	23/07/1994
	281
	Southern
	Home
	Win
	13
	9
	4

	11
	17/08/1994
	283
	Southern
	Away
	Loss
	16
	20
	4

	12
	11/06/1995
	288
	Northern
	Away
	Win
	48
	30
	18

	13
	18/06/1995
	289
	Northern
	Away
	Win
	45
	29
	16

	14
	24/06/1995
	290
	Southern
	Away
	Loss
	12
	15
	3

	15
	29/07/1995
	292
	Southern
	Away
	Win
	34
	23
	11

	16
	11/11/1995
	294
	Northern
	Away
	Loss
	15
	22
	7

	17
	18/11/1995
	295
	Northern
	Home
	Win
	37
	12
	25

	18
	7/06/1996
	296
	Southern
	Home
	Win
	51
	10
	41

	19
	6/07/1996
	299
	Southern
	Home
	Win
	43
	6
	37

	20
	17/08/1996
	303
	Southern
	Away
	Win
	23
	19
	4

	21
	24/08/1996
	304
	Southern
	Away
	Win
	33
	26
	7

	22
	31/08/1996
	305
	Southern
	Away
	Loss
	22
	32
	10

	23
	5/07/1997
	309
	Southern
	Home
	Win
	30
	13
	17

	24
	19/07/1997
	310
	Southern
	Away
	Win
	35
	22
	13

	25
	16/08/1997
	313
	Southern
	Home
	Win
	36
	24
	12

	26
	29/11/1997
	316
	Northern
	Away
	Win
	42
	7
	35

	27
	20/06/1998
	318
	Northern
	Home
	Win
	64
	22
	42

	28
	11/07/1998
	320
	Southern
	Away
	Loss
	16
	24
	8

	29
	1/08/1998
	322
	Southern
	Away
	Loss
	23
	27
	4

	30
	15/08/1998
	323
	Southern
	Away
	Loss
	23
	24
	1

	31
	29/08/1998
	324
	Southern
	Away
	Loss
	14
	19
	5

	32
	10/07/1999
	327
	Southern
	Home
	Win
	28
	0
	28

	33
	14/10/1999
	333
	Northern
	Away
	Win
	101
	3
	98

	34
	31/10/1999
	335
	Northern
	Away
	Loss
	31
	43
	12

	35
	4/11/1999
	336
	Southern
	Away
	Loss
	18
	22
	4

	36
	15/07/2000
	340
	Southern
	Away
	Win
	39
	35
	4

	37
	5/08/2000
	342
	Southern
	Home
	Loss
	23
	24
	1


	
	Date of match
	Test match number
	Opposition from northern or southern hemisphere
	Played at home or away
	NZ win or loss
	NZ score
	Opposition score
	Winning margin

	38
	25/11/2000
	346
	Northern
	Away
	Win
	56
	19
	37

	39
	21/07/2001
	350
	Southern
	Away
	Win
	12
	3
	9

	40
	11/08/2001
	351
	Southern
	Home
	Win
	15
	23
	8

	41
	1/09/2001
	353
	Southern
	Away
	Loss
	26
	29
	3

	42
	1/12/2001
	356
	Southern
	Away
	Win
	24
	20
	4

	43
	29/06/2002
	360
	Southern
	Home
	Win
	68
	18
	50

	44
	3/08/2002
	363
	Southern
	Away
	Loss
	14
	16
	2

	45
	10/08/2002
	364
	Southern
	Away
	Win
	30
	23
	7

	46
	9/08/2002
	365
	Northern
	Away
	Loss
	28
	31
	3

	47
	14/06/2003
	368
	Northern
	Home
	Loss
	13
	15
	2

	48
	19/07/2003
	371
	Southern
	Away
	Win
	52
	16
	36

	49
	9/08/2003
	373
	Southern
	Home
	Win
	19
	11
	8

	50
	11/10/2003
	375
	Northern
	Away
	Win
	70
	7
	63

	51
	15/11/2003
	380
	Southern
	Away
	Loss
	10
	22
	12

	52
	12/06/2004
	382
	Northern
	Home
	Win
	36
	3
	33

	53
	26/06/2004
	384
	Southern
	Home
	Win
	41
	7
	34

	54
	17/07/2004
	386
	Southern
	Home
	Win
	16
	7
	9

	55
	24/07/2004
	387
	Southern
	Home
	Win
	23
	21
	2

	56
	7/08/2004
	388
	Southern
	Away
	Loss
	18
	23
	5

	57
	14/08/2004
	389
	Southern
	Away
	Loss
	26
	40
	14

	58
	27/11/2004
	392
	Northern
	Away
	Win
	45
	6
	39

	59
	25/06/2005
	394
	Northern
	Home
	Win
	21
	3
	18

	60
	6/08/2005
	397
	Southern
	Away
	Loss
	16
	22
	6

	61
	27/08/2005
	399
	Southern
	Away
	Win
	31
	27
	4

	62
	24/06/2006
	407
	Southern
	Away
	Win
	25
	19
	6

	63
	29/07/2006
	410
	Southern
	Away
	Win
	13
	9
	4

	64
	16/08/2006
	411
	Southern
	Home
	Win
	34
	27
	7

	65
	2/09/2006
	413
	Southern
	Away
	Loss
	20
	21
	1

	66
	5/11/2006
	414
	Northern
	Away
	Win
	41
	20
	21

	67
	18/11/2006
	416
	Northern
	Away
	Win
	23
	11
	12

	68
	9/06/2007
	419
	Northern
	Home
	Win
	61
	10
	51

	69
	16/06/2007
	420
	Northern
	Away
	Win
	64
	13
	51

	70
	30/06/2007
	422
	Southern
	Away
	Loss
	15
	20
	5

	71
	8/09/2007
	425
	Northern
	Away
	Win
	76
	14
	62

	72
	23/09/2007
	427
	Northern
	Away
	Win
	40
	0
	40

	73
	6/10/2007
	429
	Northern
	Away
	Loss
	18
	20
	2

	74
	21/06/2008
	432
	Northern
	Home
	Win
	44
	12
	32

	75
	5/07/2008
	433
	Southern
	Home
	Win
	19
	8
	11

	76
	12/07/2008
	434
	Southern
	Home
	Loss
	28
	30
	2

	77
	26/07/2008
	435
	Southern
	Away
	Loss
	19
	34
	15

	78
	16/08/2008
	437
	Southern
	Away
	Win
	19
	0
	19

	79
	3/09/2008
	438
	Southern
	Home
	Win
	101
	14
	87

	80
	15/11/2008
	442
	Northern
	Away
	Win
	22
	3
	19

	81
	22/11/2008
	443
	Northern
	Away
	Win
	29
	9
	20

	82
	29/11/2008
	444
	Northern
	Away
	Win
	32
	6
	26

	
	Date of match
	Test match number
	Opposition from northern or southern hemisphere
	Played at home or away
	NZ win or loss
	NZ score
	Opposition score
	Winning margin

	83
	20/06/2009
	446
	Northern
	Home
	Win
	14
	10
	4

	84
	27/06/2009
	447
	Northern
	Home
	Win
	27
	6
	21

	85
	25/07/2009
	449
	Southern
	Away
	Loss
	19
	28
	9

	86
	1/08/2009
	450
	Southern
	Away
	Loss
	19
	31
	12

	87
	12/09/2009
	452
	Southern
	Home
	Loss
	29
	32
	3

	88
	7/11/2009
	455
	Northern
	Away
	Win
	19
	12
	7

	89
	21/11/2009
	457
	Northern
	Away
	Win
	19
	6
	13

	90
	12/06/2010
	459
	Northern
	Home
	Win
	66
	28
	38

	91
	19/06/2010
	460
	Northern
	Away
	Win
	42
	9
	33

	92
	26/06/2010
	461
	Northern
	Home
	Win
	29
	10
	19

	93
	11/09/2010
	467
	Southern
	Away
	Win
	23
	22
	1

	94
	30/10/2010
	468
	Southern
	Away
	Loss
	24
	26
	2

	95
	12/11/2010
	470
	Northern
	Away
	Win
	49
	3
	46

	96
	20/11/2010
	471
	Northern
	Away
	Win
	38
	18
	20

	97
	20/08/2011
	476
	Southern
	Away
	Loss
	5
	18
	13

	98
	27/08/2011
	477
	Southern
	Away
	Loss
	20
	25
	5

	99
	2/10/2011
	481
	Northern
	Home
	Win
	79
	15
	64

	100
	16/10/2011
	483
	Southern
	Home
	Win
	20
	6
	14


Assessment schedule: Mathematics and Statistics 91035 Sporting success

Teacher note: You will need to adapt this assessment schedule to include examples of the types of responses that can be expected.
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has Investigated a given multivariate data set using the statistical enquiry cycle.

The student has:

· investigated data that has been collected from a survey situation

· posed an appropriate comparison question using a given multivariate data set

· selected and used appropriate display(s)

· given summary statistics such as the five summary values (minimum, maximum,

median, quartiles)

· discussed features of distributions comparatively, such as shape, middle 50%, shift, overlap, spread, unusual or interesting features

· communicated findings, such as informal inference and supporting evidence, in a

conclusion.

For example:

Problem

The question is a comparison question that clearly identifies the population, the groups, the variables. The nature of the comparison is shown by the use of words such as “tends to’ or “usually” etc.

Analysis

Dot plots and box and whisker plots are produced

Summary statistics have been found.

At least two features of the distributions have been discussed comparatively.

Conclusion

Findings, such as an informal inference, are communicated that include the population, the groups, the variable and the nature of the inference. The inference is consistent with the position of the medians relative to the boxes.


	The student has Investigated a given multivariate data set using the statistical enquiry cycle with justification.

The student has:

· produced a response that gives evidence of linking components of the statistical enquiry cycle to the context and/or populations, and referring to evidence such as sample statistics, data values, or features of visual displays 

· investigated data that has been collected from a survey situation

· posed an appropriate comparison question using a given multivariate data set

· selected and used appropriate display(s)

· given summary statistics such as the five summary values (minimum, maximum,

median, quartiles)

· discussed features of distributions comparatively, such as shape, middle 50%, shift, overlap, spread, unusual or interesting features

· communicated findings, such as informal inference and supporting evidence, in a

conclusion.

For example:

Problem

The question is a comparison question that clearly identifies the population, the groups, the variables. The nature of the comparison is shown by the use of words such as “tends to’ or “usually” etc.

Analysis

Dot plots and box and whisker plots are produced

Summary statistics have been found.

At least two features of the distributions have been discussed comparatively.

The discussion of the features is justified with reference to evidence from the displays and summary statistics.

Conclusion

Findings, such as an informal inference, are communicated that include the population, the groups, the variable and the nature of the inference. The inference is justified by referring to the position of the medians relative to the boxes.
	The student has Investigated a given multivariate data set using the statistical enquiry cycle with statistical insight.

The student has:

· produced a response that gives evidence of integrating statistical and contextual knowledge throughout the statistical enquiry cycle, and may involve

reflecting on the process or considering other explanations for the findings.

· investigated data that has been collected from a survey situation

· posed an appropriate comparison question using a given multivariate data set

· selected and used appropriate display(s)

· given summary statistics such as the five summary values (minimum, maximum,

median, quartiles)

· discussed features of distributions comparatively, such as shape, middle 50%, shift, overlap, spread, unusual or interesting features

· communicated findings, such as informal inference and supporting evidence, in a

conclusion.

For example:

Problem

The question is a comparison question that clearly identifies the population, the groups, the variables. The nature of the comparison is shown by the use of words such as “tends to’ or “usually” etc.

Analysis

Dot plots and box and whisker plots are produced

Summary statistics have been found.

At least two features of the distributions have been discussed comparatively.

The discussion of the features is justified with reference to evidence from the displays and summary statistics.

The discussion of the features is integrated with appropriate contextual knowledge.

Conclusion

Findings, such as an informal inference, are communicated that include the population, the groups, the variable and the nature of the inference. The inference is justified by referring to the position of the medians relative to the boxes.

The findings are integrated with appropriate contextual knowledge. There may be evidence of considering other explanations for the findings.



	· 
	· 
	


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the achievement standard.
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