Response to RAMP from NZSA Education Committee; April 2015.                           1-4-2015
The Education Commiittee of the NZ Statistical Association is very pleased to be able to make input to the Ministry of Education's RAMP process on statistics in NZ schools. RAMP is the Ministry's Review and Maintenance Programmme for resources. 

This document has the header statement for each question from the RAMP survey that has an open question (or two), then the open question(s). Our responses are in red. As a spatially scattered committee, we are not able to provide ratings on the 1 to 10 scale.
Details on RAMP are at: http://www.minedu.govt.nz/NZEducation/MinistryBulletinSchoolLeaders/Issue23/RAMP.aspx.

The survey is at: https://www.surveymonkey.com/r/RAMP-MathsandStats; till 7 April 2015.

Access to the materials is at:   http://ncea.tki.org.nz/RAMP-Mathematics-and-Statistics .

1.The teaching and learning guide is designed to help teachers create quality teaching and learning programmes derived from levels 6-8 of The New Zealand Curriculum. It is not intended to be a syllabus or a prescription. Please provide feedback on the teaching and learning guide in relation to the following key areas. 

1/4. Please explain your rating of the teaching and learning guide for Mathematics & Statistics, or give

suggestions of ways to improve aspects of the guide.
We support extensions of the Guide for the other curriculum levels.

The Key Concepts are great but could do with a re-assessment towards making them even better.

The outward-looking links to Key Resources are very useful and up to date.

The Glossary is statistically sound and very useful. The updating process will need to continue as  awareness of NZC implications broadens.

Making connections: as teacher facility with statistics and software deepens, the opportunities for synergy with other learning areas increase. More guidance on this is desirable.

Both surveys and experiments raise questions about ethics, where the work affects persons, animals, or environment. Here we have a useful learning situation. Guidance for teachers would be useful.

We'd like to see all materials having an ongoing programme for regular review, to ensure that they always stay up to date. The school view into statistics is a view into a very dynamic world: the world of data deluge, with new tools and skills for dealing with it. The public hears plenty about topics like big data, data analytics, etc. The skills that the RAMP materials support are core necessities for these topics. We need to ensure that they stay core, and that we stay ahead.
2.The Matrix shows the achievement standards that will allow assessment against the key objectives at curriculum level 6-8 for Mathematics & Statistics.
2/3. Please explain your rating of the Matrix for Mathematics & Statistics, or give suggestions of ways to improve aspects of the Matrix.
The Matrix is and has always been extremely useful as an overview of assessment options. The authors succeeded in getting it onto 2 pages, but it is not in fact a matrix in the sense that the 2 dimensions mean something. It does not always show progressions across the levels. A layout that shows linkages and progressions across levels is possible and desirable.
3.The outcomes described in the achievement standards derive directly from the appropriate levels

of The New Zealand Curriculum.
3/3. Please explain your rating of the achievement standards for Mathematics & Statistics, or give suggestions of ways to improve aspects of the standards.

We see a particular issue with sampling. It is a vital part of statistics in life and work. Students best learn about it by doing some of it. It underlies the inference AO's. Technologies for handling datasets have improved. The old idea about sampling from an existing dataset has past its time. So sampling needs a careful look. We'll supply a short paper on this issue soon.

We see another particular issue, this time with probability. This is an area which underlies the risk-assessment base of decision-making and science, and has deep links wiht the rest of mathematics. We would like to see a shift away from formula manipulation and puzzles, towards useful skills, and towards an understanding of the underlying mathematics.
The main issue is not with the achievement standards for probability themselves, but with how they are being interpreted to create assessment tasks.
This is a good time to reassess the AS's to check for residual inconsistencies and ensure sound progressions.

We think that some of the internal standards are worth more credits than they currently have attached. Examples are questionnaire design at level 2 (currently 3 credits, and should be more), and simulation at level 2 (currently 2 credits, and should be more). Having low credit value standards at level 2 makes it difficult to put together a manageable assessment programme for Statistics (since most are internally assessed, with just probability externally assessed). To get to 18 credits, a student could be doing around 8 standards in one year. If we compare this with another level 2 programme consisting of the externals and some internals, the student might be doing 5 standards over the year.

4.The assessment resources for the internally assessed achievement standards are published on TKI. 

4.3. Please explain your rating of the assessment resources for Mathematics & Statistics, or give suggestions of ways to improve aspects of the resources.
The AO's about experiments have new concepts for all of us. We need a good supply of examples of experiments that have a design that fits with the intent of NZC, and that can be managed by students. We're seeking here guidance on possible tasks, rather than guidance on judgements. 
Time series is an area where recent software improvements are making it easier for students to align with graph-assisted professional practice. We'd like to see the resources checked in the light of what students can now easily do.
The assessment resources have been useful, but are not always clear on how to make judgments. The assessment schedules have not always contained the finer details of how to make judgements.
4/5. Please explain your rating of the Vocational Pathways Assessment Resources for Mathematics & Statistics, or give suggestions of ways to improve aspects of the resources.

Some or all of the assessments under the vocational pathways are re-purposed existing exemplars. They are not always that realistic. We ask if they could better reflect what happens in the workforce, such as in trades.
5.The annotated exemplars of student work are designed to provide an extract of student evidence, with a commentary, to explain key aspects of the standard

5/2. Please explain your view of the exemplars for Mathematics & Statistics, or give suggestions of ways to improve aspects of the exemplars.

We are very pleased that the exemplars have been or will soon be reviewed and released. We have yet to get familiar with these versions.
For the future, we would like to see that updates are done as needed, and that if an examplar goes out-of-date then it is removed promptly.

The exemplars are used substantially in the development of assessment criteria, and for providing guidance as to how to make judgments. However, for some of the statistics internals, a greater variety of responses would be better so that teachers can see there is not just one way to get excellence.
6.The Conditions of Assessment are designed to help ensure consistency in the use of the internally assessed achievement standards. They provide guidelines on appropriate conditions for the collection of evidence, on the provision of a further assessment opportunity and on a process to ensure authenticity of student work.

6/3. Please explain your rating of the Conditions of Assessment for Mathematics & Statistics, or give suggestions of ways to improve aspects of this document.
In some cases, the exemplars have contradicted the conditions of assessment . For example,  the task for simulations at level 2 specifies a maximum of one hour to complete the task. This is not long enough for students to do this task to the best of their ability, with time to reflect on their process, modify their simulation design if necessary, and write up their report. 
8. The materials effectively reflect the needs, aspirations, world views and cultural contexts of the diverse range of students, particularly priority learners – Māori, Pasifika, students with special education needs and students from low income families.

8/2. Please explain your view or give suggestions of ways to improve this aspect of the materials.

Indeed, it is important for the materials to reflect these needs. Given the importance of context for statistics, there are new opportunities here, and work to be done.
The resources in particular need to better reflect the range of contexts for our students. They do in fact exemplify good teaching in terms of pedagogy.
9. The materials effectively support the incorporation of the vision, values, principles and key competencies of the NZC into teaching and learning programmes.

9/2. Please explain your view or give suggestions of ways to improve this aspect of the materials.

For the most part, the new direction of the curriculum is exemplified in the materials. There is a need to review the progression of ideas for the threads of statistics: statistical investigations, statistical literacy, and probability; to ensure the message is cohesive across all curriculum levels.

10. The materials support effective pedagogy as described in The New Zealand Curriculum (pp 34-36), especially in relation to Teaching as Inquiry.
10/2. Please explain your view or give suggestions of ways to improve this aspect of the materials

Pedagogy: very much research and progress has happened recently, in NZ and elsewhere. The very strong contents (and references) could do with a timely refresh. This is especially true for the e-learning section, where we now have iNZsight, Genstat for Teaching and Learning, and other systems. 

Pedagagy again: pedagogy for stats has some distinctive features (perhaps the building of confidence with variation, in the statistical enquiry cycle). These can be made clearer. There's coverage of this in 'Statistics – what has changed'. We'd like to see a commitment from the Ministry that the materials supplied are reviewed annually so that the guidance support provided keeps up with developments in pedagogy. Soon 'what has changed' will be old, and we will be on to new 'what has changed' approaches! The teaching and learning guide needs to evolve and be kept up to date.  
11.The materials effectively encourage the development of The New Zealand Curriculum levels 6-8 teaching and learning programmes, and learning progressions and what they look like (knowledge, skills, competencies), that build on previous learning in levels 1-5.

11/2. Please explain your view or give suggestions of ways to improve this aspect of the materials.

In statistics, progressions are important and difficult to pin down. We have the strong Progressions document, but we also have ongoing issues of how levels of skill appear in assessments, particularly external ones. A relook and guidance are needed.  

Thought needs to go into how to better show progression of key ideas, skills and thinking across all curriculum levels, and not just levels 6 to 8. It is all in the curriculum, but a clearer unpacking is needed to assist teachers.  
12.The materials are effectively used in developing learning programmes for delivery in secondary schools and/or tertiary settings and allow both choice and specialisation based on The New Zealand Curriculum, that support multiple learning pathways to meet diverse student needs, aspirations and progression.

12/2. Please explain your view or give suggestions of ways to improve this aspect of the materials.
It is difficult to construct a strong statistics-focused course at curriculum level 7. We have only one external AS for statistics. The predominance of two or three credit internals (which is not just a statistics issue) means that if a school is not using the four or five credit external standards (algebra and calculus), it needs to do quite a lot of internal assessment if it wants a statistics focus. 
13. How have the materials influenced the design of teaching and learning programmes that meaningfully meet the needs of all learners to support their next steps to further education, training or employment?

13/1. Please explain your views on this question.

Schools have a challenge in designing programmes that meet the needs both of students and the contents of NZC. Guidance needs to be revised in the light of recent experience.  

Schools are able to pick and choose from what is on offer to best suit the needs of our students, what they think makes a good learning progression, and what they can handle in terms of assessment workload. We'd like greater guidance in terms of pathways through curriculum level 6 to 8. There seems to still be a belief that 'mathematics' (calculus and algebra) is enough for all students  through to year 13, when only then can they focus on statistics. 

14.The assessment resources (examinations, portfolios, internal assessments) that are used to gather

evidence against the achievement standards are valid and reliable.
14/2. Please explain your view or give suggestions of ways to improve this aspect of the materials.

External assessments: we note that the exams have been progressing well towards the spirit of NZC. They have some distance to go. We'd like to see resources going into this. 

The amount of external exemplar material is limited, mainly to the small number of past exams. There's a need for more material here, such as more resources and examples of the kind of thinking we would like assessed in the externals.
Probability is an area needing attention, in terms of its progression as exemplified through the external assessments, and in terms of what should be assessed at level 2.
15. The materials effectively support students on their learning pathway and progress meaningfully to

further education, training, and employment opportunities.

15/.2 Please explain your view or give suggestions of ways to improve this aspect of the materials
Statistics has the advantage here in being able to provide meaningful contexts for explorations, investigations, learning and assessment of understanding. We would like to see the already-happening shift continue towards meaningful real-world problem-solving and decision-making when students deal with uncertainty and variation. 
