Review of e-asTTle assessment tool: Statistics in the New Zealand Curriculum (levels 2 – 4)
This document contains the views of the NZ Statistical Association's Education Committee, as at April 2015, on e-asTTle for statistics at curriculum levels 2 to 4. It was prepared for the committee by Marion Steel , Anna-Marie Martin, and Mike Camden.   This report is based on teacher experience in working with e-asTTle tests, and discussion with teachers who make extensive use of e-asTTLe testing.  The analysis which follows is based on reviewing questions from three randomly generated e-asTTle statistics tests.
Summary
E-asTTle is used extensively by many primary and intermediate schools and some secondary schools to measure student progress.

If schools are relying on e-asTTle to measure student learning, then it follows that they will teach students the content that students need to know to answer the e-asTTle questions.  

In Statistics, there is a misalignment between the content assessed through e-asTTle and the New Zealand curriculum, particularly at curriculum levels 2, 3 and 4.  Levels 5 and 6 may need attention, but are not considered in this paper.
The key concern in terms of alignment is that the e-asTTle questions for statistics concentrate almost on reading and interpreting a variety of statistical graphs, and with a lack of emphasis on statistical thinking and the statistical enquiry cycle. 

The question items appear to place more emphasis on literacy/reading and data processing skills than statistical thinking.

There is also some misalignment in terms of curriculum levels assigned to particular question items, with content from higher curriculum levels being used in lower level questions.

Learning programmes at all levels of the curriculum for statistics should be based on statistical thinking and the statistical enquiry cycle, and it is important that this curriculum requirement is supported by the e-asTTle assessment tool.
Recommendation
The Education Committee recommends that the e-asTTle statistics questions be reviewed and re-written to align more closely with the New Zealand Curriculum. 

If this is not possible, we recommend that the e-asTTle statistics questions be withdrawn entirely, and that the e-asTTle website explain to teachers that they need to assess student learning through student completion of statistical investigations. 
Discussion of key concerns  
This report has been based on reviewing questions from three randomly generated e-asTTle statistics tests.

Each question was categorised by the curriculum level and the key skills/concepts assessed (see table below).
	Categorising questions from 3 randomly generated 60-minute Statistics e-asTTle  tests

	frequency
	Skill/concept

	NZC L2
	NZC L3
	NZC L4
	

	22
	10
	4
	Reading value(s) from a bar graph

	
	5
	10
	Reading value(s) from a scatter plot/line graph

	8
	6
	1
	Reading value(s) from a pictogram

	10
	2
	1
	Reading value(s) from a tally chart

	1
	3
	
	Reading value(s) from a dot plot

	2
	8
	3
	Reading value(s) from a pie chart

	
	1
	
	Reading value(s) from a strip graph

	
	6
	5
	Reading value(s) from a stem and leaf graph

	
	1
	
	reading a rating scale

	3
	6
	5
	Reading a value from a table

	
	
	3
	Reading a value from a box and whisker graph

	1
	1
	2
	Calculating the mode

	
	1
	1
	Calculating the median

	
	
	3
	Calculating the mean

	
	
	3
	Calculating the range

	
	
	3
	Evaluating/writing a statistical question

	4
	2
	5
	Predicting/evaluating from a trend/gradient

	
	2
	2
	Choosing/labelling appropriate graph type

	1
	
	6
	Choosing/evaluating a statistical sample/method


Question types in bold in the table below require some statistical thinking.

While there are two threads of Statistics in the curriculum (excluding probability), with statistical investigations being the larger (3 to 5 bullet points in the achievement objectives), the e-asTTle  tests concentrate almost entirely on a narrow interpretation of statistical literacy (1 bullet point in the achievement objectives).  The table above shows that students doing e-asTTle statistics tests are primarily being tested on their ability to read and answer questions about a variety of statistical graphs. 
Though the table above lists the skill/concept as “Reading values….”, the questions tend to also require some interpretation of the information from the graph.  In many questions, the primary skill being tested seems to be more a combination of measurement (e.g. reading from a scale) and number (e.g. doing a subtraction to find the difference between two values) than actually requiring any statistical thinking.  
The wide range of statistical graphs covered indicates that students sitting an e-asTTle test would be expected to have experience reading information from and working with a wide range of types of graphs, including bar graphs, pictograms, tally charts, dot plots and pie charts at NZC level 2, adding in scatter plots, line graphs, strip graphs, stem and leaf plots, and rating scales at NZC level 3, and box and whisker graphs at NZC level 4. This would require a considerable amount of teaching time to give students practice with reading and interpreting different sorts of graphs.

The statistics threads of the curriculum (statistical investigations and statistical literacy) require more than reading and interpreting different sorts of graphs. Students are required to carry out statistical investigations, where the skills to create and interpret the graphs can be developed as they are needed for the investigations. In this way, the reading and interpreting of graphs is in the context of a statistical enquiry cycle, with students required to use statistical thinking to answer problems or assess the appropriateness of displays or measures used.
There are a number of questions in the statistics e-asTTle tests which ask students to calculate or interpret statistical measures such as mode (e-asTTle curriculum level 2), median (e-asTTle curriculum level 3), mean and range (e-asTTle curriculum level 4).  In the New Zealand curriculum, measures of centre and spread such as mean, median, mode and range (and hence box and whisker graphs) are first mentioned at curriculum level 5. Students should learn to describe what they see and to understand the concepts of centre and spread informally first before they begin using formal measures.
The questions also represent a narrow interpretation of statistical literacy. The curriculum achievement objectives for statistical literacy are:

· Compare statements with the features of simple data displays from statistical investigations or probability activities undertaken by other (curriculum level 2)

· Evaluate the effectiveness of different displays in representing the findings of a statistical investigation or probability activity undertaken by others (curriculum level 3)

· Evaluate statements made by others about the findings of statistical investigations and probability activities (curriculum level 4)

The thinking that should be evoked when asking students to “compare” or “evaluate” should be based on statistical understanding. The e-asTTle statistics questions about graphs tend to require low-level processing skills in terms of statistical thinking, more in line with curriculum level 2. There is a mismatch between the low level of statistical thinking required by the e-asTTle questions about graphs, and the high level of literacy and numerical processing required by the same questions. 

If schools are concerned about improving student achievement on e-asTTle tests, they will concentrate their statistical teaching on statistical literacy, as it is demonstrated (or defined) by the e-asTTle questions. While we would certainly acknowledge that reading and interpreting statistical graphs has a place in assessing understanding of statistics, there should not be a heavy emphasis on these types of questions.  

We recommend that the e-asTTle statistics questions be reviewed and re-written to align more closely with the New Zealand Curriculum. We offer our assistance with developing questions that are based on statistical thinking, the statistical enquiry cycle and wider concepts of statistical literacy.

Specific examples of test questions that demonstrate misalignment with the Statistics curriculum
	[image: image1.png]24. Four students made bookmarks to sell at the school fair. The graph shows the number
of bookmarks each student made.
How many more bookmarks did Ned make than Julie?
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	Question 24 is a curriculum level 2 question.

The main source of difficulty for this question seems to be in interpreting the fact that a picture of one bookmark is used to represent two bookmarks, doing an accurate count of 11 and 7 (or with more sophistication, the difference between them) and finding the difference, then remembering to multiply by 2.  Essentially this is a processing number problem in a statistical context.



	[image: image2.png]06. According to the graph below, which element forms the second greatest portion of the
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	Question 6 is a curriculum level 3 question.  

The question focuses on features of data displays rather than evaluating the effectiveness of the data display (as would be expected at this curriculum level). This question does not assess any statistical thinking.  The literacy demands of this question are also very high.
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39. Which region had the lowest rural coverage in 2000?





	Question 39 is a curriculum level 4 question.

The statistical skill of reading a value from a table is in line with curriculum level 2, but the level of difficulty has been raised by the difficult context and the complexity of the table. Again, this question does not assess any statistical thinking. 
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Boston to New York. The circle graph below shows the results of the poll

Which of the following is closest to the number of people polled who preferred fo travel by
bus?
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	Question 19 is a curriculum level 4 question.

The difficulty in the question comes from the Measurement and Number curriculum skills of estimating fractions of a circle and hence the number of the 1800 people surveyed who travelled by bus. While the data presented has come from an opinion poll (statistical knowledge), this question does not assess any statistical thinking.
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