
1 

Alcohol and a Mash-up: Assessing Student Understanding 
 

Jim Ridgway1, Sean McCusker1 and James Nicholson1 

1University of Durham, School of Education, United Kingdom 
Correspondence to Jim Ridgway, School of Education, University of Durham, Leazes Road, 
Durham, DH1 1TA, UK.  Email: jim.ridgway@durham.ac.uk 
Web site www.durham.ac.uk/smart.centre/ 
 
Abstract 
The internet has made access to information and misinformation (IAM) dramatically easier.  We 
know rather little about people’s ability to deal with IAM.  Here, a mashup was presented to 
students aged 13-15 years.  The mashup comprised data from recent large scale surveys on alcohol 
use that maps use by girls and boys of different ages, over that past decade, and newspaper articles.  
Data were presented in multivariate (MV), highly interactive displays that allow detailed 
exploration by users.  Newspaper stories focus on alcohol consumption by teenagers.  Students were 
asked to critique newspaper accounts, create their own stories, or prepare presentations on the 
theme of alcohol use by young people.  Student responses were analysed in terms of an analytic 
framework derived both a priori and on the basis of an analysis of formative assessment written for 
students.  Students showed high levels of engagement with the task, and there was evidence of a 
capacity for statistical reasoning that is way beyond the challenges students face currently in the 
English curriculum.  The study provides an exemplification of authentic assessment that is 
consistent with current notions of both ‘integrated assessment’ and ‘Assessment 2.0’, and paves the 
way for important enhancements to current curriculums.  
 
Current Work 
Our primary focus is on understanding and facilitating reasoning with complex evidence, supported 
by ICT.  We are designing interfaces, and are partners in the OECD Global Project.  Other work 
includes one EU project on gender issues in teacher education for mathematics, another on ICT and 
gender, and BECTa funded projects on reasoning with data in schools. 
 
Introduction 
We are living in a world where rapid technological innovation has become a fact of life.  Obvious 
examples are television, mobile phones, and ubiquitous web access in many countries.  New 
technologies have two major influences on education – they facilitate new ways of learning and 
teaching, and they redefine what is worth knowing (Ridgway and McCusker, 2003).  Access to 
information and misinformation (IAM) has become dramatically easier.  Citizens are exposed to 
IAM that is relevant to their personal lives, their social lives, and their political lives.  We know 
rather little about the effects of exposure to information, or about the cycle of revising personal 
stories, beliefs and theories, or actions, in the light of IAM.   
There is an urgent need to understand the process of sense making based on evidence.  We do have 
some work on which to build.  An important source is the literature associated with ‘statistical 
literacy’ (SL) (e.g. Callingham and Watson, 2005; Gal, 2002; Garfield and Ben-Zvi, 2007).  This 
literature includes analyses of conceptions and misconceptions in dealing with data where there is 
some variability, building knowledge hierarchies that represent increasingly sophisticated 
understandings of statistical concepts, and some rich sources of technology-based activities to 
document statistical thinking.  However, this literature needs to be developed in a number of 
distinct ways.  Much of the work is based on collecting and analysing small scale raw data, rather 
than on finding and working with large scale survey data.  Much of the work is based on presenting 
students with simple problems in static displays.  Almost no attention has been paid to working with 
multivariate data in interactive displays.  Rather little attention has been paid to the role of evidence 
in revising thinking about pre-existing beliefs.  Almost no attention has been paid to theory building 
by young people based on robust multivariate evidence. 
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One can trace the idea that political liberation will come from exposure to relevant evidence, and 
knowing how to use that evidence, at least as far back as Condorcet (1792).  As well as the role of 
le savoir liberateur, an international consensus is emerging, driven inter alia by OECD, the UN and 
the EU, on the need to create new ways to measure social progress.  GDP is simply not a good 
enough measure, if used on its own.  Citizens should be encouraged to define progress for 
themselves – and may well consider an array of measures such as social cohesion, gender equality, 
‘wealth’ as judged by a composite of measures such as the sum of natural and renewable resources 
as well as GDP, and the happiness of citizens (e.g. the 2007 Beyond GDP conference). This attempt 
to get more citizens involved in the democratic process, is leading to the creation of new measures 
of social progress (which are conceptually and technically problematic – such as ‘happiness’), and 
to new forms of data communication (such as dashboards, and interactive displays of OECD data). 
A number of Statistics Offices are attempting to increase the uses made of their data by displaying 
data on public sites such as Swivel and Many Eyes.  Less reputable groups are using the internet for 
‘astroturfing’ (creating artificial “grass roots” movements) or simply to promote their own interests 
(e.g. the extensive editing of Wikipedia by the CIA and Vatican revealed by wikiscanner).  The 
need for citizens to become sophisticated about IAM has never been greater, and is increasing in 
tandem with the increased globalisation of communication about evidence.  We need to understand 
the ways that relatively naïve citizens can make use of evidence; we need to find ways to present 
evidence in ways that it can be readily understood by the target audience.  It follows that the ability 
to work effectively with IAM is an important educational goal, both in school and beyond.   
We report some exploratory work designed to map out student skills in this area.  At present, we are 
focussing on qualitative descriptions of student performance.  We believe it is important to develop 
a robust conceptual framework before moving to quantitative measures.   
There is a large literature on the problems that students and adults have with simple concepts, such 
as interpreting static 2D graphs, and tabular information (e.g. Batanero, Godino, Vallecillos, Green, 
and Holmes, 1994). One might predict that working with MV data would be impossible for people 
with no statistical training.  However, empirical explorations (e.g. Ridgway McCusker and 
Nicholson, 2007b) show that computer-based 3 variable tasks are no more difficult for 12-14 year 
olds than are 2D paper based tasks.  Du Feu (2005) has shown that much younger children can work 
meaningfully with multivariate data displays that they have created in the form of tactile graphs 
built from LEGO®.  Here, we seek to extend our earlier studies to demonstrate the abilities of 
untaught students, and to build the foundations for widespread use of MV data in developing 
student skills when reasoning with complex IAM. 
The work is entirely consistent with the ‘integrated assessment’ approach advocated in a position 
paper (Birenbaum et al, 2006) from the European Association for Research on Learning and 
Instruction (EARLI).  The key argument there is that assessment should be an integral part of the 
learning process, not something that is added on after learning has been completed.  Information 
about student learning is deduced directly from their substantive work.  Here, student competence in 
statistical inference, accessing and reasoning with evidence, and communicative competence is 
deduced from performance on tasks that are both coherent and meaningful to students (as well as 
being of direct relevance to the ability to function effectively in an information rich world). 
The sort of tasks, and the analyses of student responses reported here also correspond directly to 
Elliott’s (2008) notion of Assessment 2.0.  Tasks are ‘authentic’ (Meyer, 1992) because they are 
(actually, more sophisticated) versions of activities that everyone faces in their daily lives – 
interpreting and acting on evidence presented in the media – including the web.  These tasks can 
only be presented via technology, and the tasks facing students map directly onto the challenges 
they face on a daily basis.  Students construct their responses using technology – a natural medium 
for communicating complex ideas and information. 
Students were presented with a mashup comprising recent survey data on alcohol use, presented in 
an interactive display, and links to recent newspaper articles on alcohol consumption by young 
people.  Students are asked to: critique the articles in the light of the data, and to write a letter to the 
editor of the newspaper, or to write an article of their own, or to prepare a presentation (powerpoint 
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or video) on the theme of alcohol use by teenagers.  We then conducted a content analysis on their 
‘products’ based on an analytic framework derived from both a priori ideas, and from writing 
feedback on the student responses. 
 
Method 
Materials 
The SMART Centre has designed a number of software ‘shells’ in Macromedia Flash® that run on 
web browsers, and that facilitate the display of MV data (http://www.dur.ac.uk/smart.centre/).  A 
variety of displays is available, that allow up to 6 variables to be displayed under user control.  An 
earlier study (Ridgway, Nicholson, and McCusker, 2008) was based in 13 classes of pupils aged 12-
14 years, covering the range of abilities typical in their school.  Data from large scale surveys on 
topics such as alcohol use, drug use, and sexually transmitted infections, were presented, along with 
curriculum materials designed to provoke understanding of MV data.  Classroom observations 
showed that young pupils across the attainment range can engage with and understand complex 
messages in MV data.  
Here, the focus has shifted to authentic embedded assessment.  A mashup was created that 
comprises an interactive data display containing information from a number of national surveys.  
One data set presents information on the percentage of boys and girls aged 11-15 years, who 
reported drinking alcohol in the previous week, for the period between 1994 and 2004.  Another 
data set (published in 2008) showed the frequency of drinking alcohol by boys and girls aged 11 to 
15 years, for students who had and had not received lessons on alcohol consumption.  Other data 
sets were available on the number of units drunk, and the type of alcohol consumed, by age and sex, 
over time.  The interactive data displays were accompanied by newspaper articles (e.g. Young girls 
drink nearly twice as much alcohol as they did 7 years ago - Daily Mail; UK hit by booze girls’ 
crimewave - Sun) that contained statements purporting to be facts, and theories about causes of 
drunkenness, and crime, supposedly based on evidence.  A sample screen shot of the display is 
shown as Figure 1, where a comparison can be made of the frequency of drinking between those 
who had had school lessons about alcohol in the past 12 months and those who had not. This graph 
is for 13 year old males, and by moving the sliders, similar data for girls, and for a range of ages, 
can be displayed. The positions of the age, sex and lessons variables can be interchanges to allow a 
fuller understanding of the relationships between them. The interface can be explored at 
http://www.dur.ac.uk/smart.centre1/mashup/alcohol.htm. 
 
Figure 1 here 
 
Student responses  
Student responses took three different forms: a letter to a newspaper, a newspaper article, or a 
presentation.  
 
Participants 
Students aged 13-15 years from four different schools took part in this study.  All students worked 
collaboratively in groups to produce a single piece of work for their group.  Student ability ranged 
from the top set in a selective school, to a low set in a comprehensive school.  The numbers of 
artefacts (letters, newspaper articles, or presentations) produced by different schools are set out in 
Table 1.  In all, 90 pieces of student work were created and analysed. 
 
Table 1 here 
 
Activities 
The activity was scheduled over approximately three hours of class time.  Students were introduced 
to the mechanics of the data display via an interface that presented data on smoking, and undertook 
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some simple tasks to ensure they were familiar with the ways in which the display could be used, 
and the comparisons across variables which it facilitates.   
They then tackled the major task of creating either a letter to the editor, a newspaper article, or a 
presentation on the topic of alcohol use by young people.  One of the researchers conducted the 
class sessions in schools A and B. The classroom sessions in schools C and D were conducted by 
the class teachers for mathematics. 
The study was exploratory in nature.  Students were not given any formal teaching directly related 
to the tasks, nor any explicit instruction about what they should do. 
 
Development of the Analytic Framework 
The students created ‘open responses’ in the form of letters and newspaper articles and 
presentations.  The first phase of the development of the analytic framework was a discussion 
between two of the researchers (JR, JN) based on a large sample of student work that included 
students of different ages and abilities, working on both letters and newspaper articles.  The second 
phase of the development was to write formative feedback on a sample of student work, in order to 
make visible the observations and value judgements of the researchers.  On the basis of an analysis 
of the formative feedback, a proto-analytic framework was developed, designed to crystallise the 
key features of the formative feedback.  This coding frame is shown in Table 2.  The components of 
the analytic framework are set out below. 
 
Table 2 here 
 
Literary 
These code responses in terms of writing style, sense of audience (an article for the Sun should have 
a different ‘voice’ to an article for the Guardian), and in terms of logical structure and coherence. 
 
Use of empirical data 
This comprises judgements on the extent to which students have made use of the data in our 
interactive displays (Do students simply read points? Do they identify trends? Is there evidence that 
they have manipulated the display, and to what extent? Do they synthesise information? Do they 
discuss interactions (e.g. of sex and age over time on reports of alcohol consumption)?).  Several 
students (spontaneously) chose to find relevant for themselves via the internet.  If they did this, we 
made a judgement about its relevance, and noted whether or not they cited the source of the 
information.  We also looked for errors reading data. 
 
Use of argument 
These categorise the ways in which students use data to critique or create text media, and document 
the extent to which they synthesise information from different media accounts.  We also look for 
logical errors. 
 
Some examples of student work, and the coding scheme in action, can be seen in Appendix A. 
 
Coding Reliability 
In order to ensure reliable coding, the coding scheme and appropriate codes were discussed by 2 
researchers (JN, SM) in the light of a small number of student responses.  A different sample of 26 
student products was used to explore coding reliability.  Student work was assessed independently 
by two researchers, and the extent of their agreement was documented.  Codes could match exactly, 
could differ by a single point, or could differ by 2 points.  The extent of the agreement between 
markers is presented in Table 2.  The Table shows the codes used, and also the reliability of coding.  
Disagreements (0=19; 1=5; 2=2) means that there was perfect agreement on 19 codes, five cases 
where codes differed by 1 point, and two cases where codes differed by 2 points.  Agreement 
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ranged from perfect agreement on evidence of manipulating our displays to complete agreement on 
only 17 out of 26 reports on discussion of trends. 
 
Results 
Analysis of the student responses showed that students engaged well with the tasks.  Responses 
generally showed evidence of a sense of audience, and were structured logically.  Only four 
responses were judged to be poor in terms of style and sense of audience and structure and logical 
coherence. 
Eighty three reports made use of data.  Nineteen reports described trends clearly and accurately (a 
further 10 reports described trends with some success).  A further 38 responses interpreted graph 
points accurately (and 16 more reports had some success in this), without explicitly looking at 
trends. 
Fifty four reports used data accurately to critique or create text media. 
Thirteen out of 90 responses actually showed evidence that students could discuss two-way 
interactions.  This is an important result, because students aged 17 years taking advanced statistics 
course for entrance to university courses in mathematics and statistics in England would not be 
taught about interactions as part of the formal curriculum (Ridgway, Nicholson and McCusker, 
2007a). 
The majority of responses (76) showed evidence of manipulating our displays.  This number is 
likely to be an underestimate, because we were looking for evidence in written responses, not from 
direct observation.  Fourteen responses showed clear evidence that students had moved the 
positions of the variables on display, again, this is likely to be an underestimate. 
It is interesting that nineteen reports used data which was not from our datasets nor in the news 
stories provided.  This was not asked for nor expected.  In 15 of these the data was relevant, and in 
the other 4 it was only partially relevant (eg data was from the US and not the UK).  Only 4 of these 
19 reports cited the source of their data. 
Teacher comments on the activities were positive.  Teachers reported high levels of pupil 
engagement, and ‘genuine group work’ in many cases.  To complete the task effectively in the time 
available required students to take responsibility for different aspects of the task.  Teachers also 
commented that the tasks required students to integrate mathematical skills with other ‘soft skills’ 
valued by employers. 
 
Discussion 
The activities described here are consistent with both the ‘integrated assessment’ approach 
advocated by Birenbaum et al (2006), and Elliott’s notion of Assessment 2.0.  The idea of SL has 
been broadened to include reasoning with very rich data, and to include some aspects of describing 
and modelling phenomena.  The mathematical aspects of SL have been extended way beyond uni- 
and bi-variate relationships, to include complex multivariate data.  Student engagement and student 
success were both important results.  There were relatively few logical errors, and there was 
evidence that some students can discuss two-way interactions between variables, without formal 
teaching.  This suggests that the difficulty of some aspects of SL have been seriously overestimated, 
and that it is reasonable to present students with tasks involving reasoning with data that appear to 
be far harder that the tasks they would meet anywhere in the mathematics curriculum, and far closer 
to the challenges of dealing with IAM in the world outside the classroom. 
School curriculums are in a symbiotic dance with the world outside school.  Some pressures for 
change come from technology, which is both a subject to be learned, and a vehicle to enhance 
learning.  Other pressures relate to social and political changes – students need to be equipped to 
function as citizens, and to contribute to, and benefit from, the world around them.  This relates to a 
world-wide movement to encourage responsible democracy by engaging citizens in understanding 
complex issues such as drug and alcohol use, crime, and poverty.  Deconstructing and 
reconstructing media accounts in the light of robust MV data has to be part of this programme.  This 
research is an attempt to design curriculum activities, and appropriate assessment practices that are 
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aligned with social and technological pressures, and with student needs.  Innovative curriculums 
need innovative activities, pedagogies and assessments.  Unless tasks and assessment schemes can 
be specified in detail, innovation is likely to fail, because of the paradox of innovation ‘If it isn’t 
new, why bother? If it IS new, no one knows how to do it’.  Here, we have designed activities, and 
have identified some core elements of performance, against which student products can be judged, 
in terms that we believe will be accessible to teachers.  Our research with unpractised students gives 
some hope for optimism about the likely success of the enterprise.   
This study, and others with a stronger psychometric focus (eg Ridgway et al 2007b) are initial 
explorations into a new domain.  Further research is needed to address some major issues.  We need 
to define and describe attainment in yet more detail, and to map out the skills that are critical for 
dealing with IAM.  There are some hierarchies of knowledge that can be derived from logical 
principles (describing linear trends should be easier than describing interactions) that need to be 
supplemented by empirical studies.  Work needs to be done developing a list of appropriate 
heuristics that are useful when dealing with multivariate data, along with curriculum activities that 
support the development of these heuristics.  From the viewpoint of assessment, there is a need to 
understand teacher and pupil misconceptions, and to develop remedial activities.   
The analytic framework developed here provides an adequate base for formative feedback to 
students.  However, it needs to be extended, and validated using other data sets and contexts, and 
tried in classrooms by a wider variety of teachers, in order to determine effective methods of 
supporting students and teachers in their learning. 
 
Conclusions 
Citizens need to be able to cope with IAM – notably IAM presented via ICT.  Little in the school 
curriculum prepares people for this challenge.  This study shows that many students and teachers 
are able to work effectively with complex multivariate data presented in a mashup, and that the 
current curriculum seriously underestimates the extent to which students can reason with complex 
evidence.  We have developed resources and an analytic framework that provides appropriate 
stimulation for the development of skills with IAM, and that provide the basis for formative 
feedback to students.  The activities and assessment methods are consistent with the notion of 
integrated assessment, and Assessment 2.0.   
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APPENDIX A: Coding Student Responses 
 
Some examples will help to illustrate the variety of responses and how the coding is applied. Figure 
2 is from a low ability group aged 13 years. 
 
Figure 2 here 
 
Here the students have been using individual data points to try to support the key summary claims 
that they make (As the years progress, more and more young kids drink and But it doesn’t stay that 
way as they get older – after observing the proportion who do not drink at all at 11 years old), but 
these point descriptions do not provide coherent and convincing evidence of their claims which are 
about trends, so 2d is coded 1 because they have made some use of data, 2e is coded 0 because they 
do not only use points, and 2f is coded 1 because they make reference to trends in the summary 
claims, but the evidence they put forward to support the claims is incomplete. 
 
The identification of errors in the use of data includes situations where the wrong values are 
identified, but also includes situations where the interpretation of the meaning is incorrect. Figure 3 
shows the graph which was used to make the statement highlighted in the article in Figure 1.  The 
pupils correctly identify the year (2002), the age (15) and sex (female) but the value of 12 is the 
average number of units of alcohol consumed in the previous week by those in this group who 
drank any alcohol, and they say In 2002 girls at the age of 15 had 12% alcohol consumption in the 
last week.  

 
Figure 3 here 
 
Figure 4 shows the text section of another article, produced by a high ability group aged 14 years.  
The style, structure and sense of audience are all very good (and were each coded as 3) – the title is 
a famous phrase from a pop song which captures exactly the argument developed in the article (that 
the current lessons about abuse of alcohol seem to have no effect on pupil behaviour, so why 
bother).  The graphs (not shown) show the drinking behaviour profiles (for those who have and 
have not had lessons on alcohol in the previous 12 months) for boys and for girls at ages 11 and 15.  
The general level of argumentation in the article is not strong with extraneous issues such as the 
role of parents and the price of alcohol being aired, with no evidence being provided in support of 
the commentary, although these were issues which had been raised in the articles they had been 
provided with.  The codings for the use of argument aspects were 2 for using data to critique or 
create text media i.e. ‘clearly expressed’ and only 1 for synthesis across text media sources i.e. it 
was ‘inaccurate or incomplete’. 
 
Figure 4 here 
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Figures and tables 

Figure 1: Multivariate data display 
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Figure 2: Response from a low ability group aged 13 years 

 

 

The Sun 
 

Alcohol. 
Is it getting out of hand? 

 
Over the years the amount of alcohol intake has varied, 
In this article I will show you the amount of alcohol people intake weekly and so on... from 
11 year olds to 15 years old. 
As the years progress, more and more young kids drink as the research shows. In 2005 all 
together of girls have had 8% of different sorts of alcohol consumption. 
 There is 60% of 11 year olds’s not drinking at all, but it stills means that 40% still do 
drink even if it is fortnightly. 
But it doesn’t stay that way as they get older,  
 People say that Children and teenagers start drinking because they see their parents do it,  
In 2004 15 year old girls would drink 50% alcohol in the last week. 
 In 2002 girls at the age of 15 had 12% alcohol consumption in the last week.  

So this shows that as the years go up, so does the percentage of drinking, 

Aged 11 to 13 year old boys have had 8% alcohol consumption in the last week.  
In 1996 45% of boys didn’t drink at all. 
But not all kids drink the big stuff as in 2002 girls had 70% Alco pops in the previous 
week. 
The biggest reason for this is because Alco Pops can be paid for with their pocket money 
unlike wine and vodka. 
 
Here are some facts; 

 
 At the age of 11, 60% of boys and girls did not drink. 

 At the age of 15 only 4% of boys did drink, and Girls 2 %. 
 In 2004 15 year old girls would drink 50% alcohol in the last week.  

 In 1998 20% of boys drank alcohol in the last week.  
 In 2000 13% girls drank once a month.  

 In 1996 45% of boys didn’t drink at all. 
 11-13 Boys had 8% alcohol consumption in the last week.  

 In 2002 girls at the age of 15 had 12% alcohol consumption in the last week.  
 In 2002 girls had 70% Alco pops in the previous week. 

 In 1998 11-15 year old boys had 50% wine in the previous week. 
 In 2005 boys all together have had 11% of different sorts of alcohol weekly. 
 In 2005 girls all together have had 8% different sorts of alcohol weekly.  
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Figure 3: Graph showing error in interpretation of numerical values 
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Figure 4: Article from high ability group aged 14 years 
 

 
 
 
 
 
The L.B’s Paper has recently discovered that even after lessons there has been no decrease in the amount of 
under-age drinkers. 
Bar graphs have shown that instead of a decrease there has been a major increase in the drinking industry as 
the kids are getting older and alcohol is getting cheaper and easier to access. 
Parents are also not helping! 
Most parents leave alcohol around the house which is only a temptation for teenagers to drink and become 
under-age drinkers. 
L.B’s paper thinks that if parents have such a problem with their children drinking they should not store 
alcohol in the house.  
Also parents are giving money to their children which allows them to go and buy alcohol. Instead parents 
could give vouchers for clothes and make-up etc and at school pupils could have school dinners. 
So there is some way around not given a child money, but instead you should safely put it away in a bank 
account what only the parents can have access so there is no money for the child to go and buy alcohol, but 
instead safely put away. 
The government has been wasting money all these years what could have been going to a good cause which 
will have an impact. 
But instead the money has been wasted on these lessons which basically the children are not taking notice of 
because they are drinking more. 
Also the more teachers tell you that drinking is wrong at teen’s years you are most likely going to do it! 
There is not much point of these lessons because children can already learn about alcohol on the news and 
their family. 
L.B’s paper thinks that under-age drinking is more of a matter to be dealt with at home not with the school. 
The only time a school should get involved if an under-age drinker comes to school drunk or in possession of 
alcohol. 
 
 
 
 
 
So from these graphs we can see that these lessons are not helping. So to make time more effective we 
should stop these lessons at school and let the parents deal with alcohol and the teaching to their children. 
Also the government should use their money on a more effective and useful project.    

 
 

What is the point wasting time and money teaching kids to not drink alcohol when in the 
end they just do it anyway? We should leave them be. They know the effects and risks 
now they should make the Decision! 
 

The article showed a number of graphs to make the comparisons showing that for different 
groups, there was almost no effect from whether or not the group had had lessons on abuse of 
alcohol in the previous 12 months. 
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Table 1: Participants and artefacts in the study 

 
School School Type Ages (years) Student Products 

A Selective, girls 13 6 
B Selective, girls 14 29 
C Comprehensive, co-ed 15 16 
D Private, co-ed 13,14,15 39 

 
Table 2: coding frame used in the alcohol mashup tasks 

 
 literary  (1 = poor, 2 = moderate; 3 = good) 

1a style  
 (1,2,3) 
Disagreements (0=13; 1=13; 2=0) 

1b sense of audience 
 (1,2,3) 
Disagreements (0=12; 1=13; 2=1) 

1c structure and logical coherence  
 (1,2,3) 
Disagreements (0=13; 1=12; 2=1) 

     
 Use of empirical data   

2a found own data - not our stuff? 
 (0 = no, 1 = yes) 
Disagreements (0=26; 1=0) 

2b relevant? 
 (0 = no, 1 = partial, 2 = yes) 
Disagreements (0=25; 1=1; 2=0) 

2c source given? 
 (0 = no, 1 = yes) 
Disagreements (0=26; 1=0) 

2d use of empirical data 
 (0 = none,1 = some) 
Disagreements (0=25; 1=1) 

2e points only ?  

 (0 = not; 1 = incomplete/partial use;  
 2=clear correct statement  
 (coherence and completeness)) 
Disagreements (0=15; 1=5; 2=6) 

2f trends? 
 ((0 = not; 1 = incomplete/partial use;  
 2=clear correct statement) 
Disagreements (0=17; 1=5; 2=4) 

2g 
evidence of manipulating our displays 

(0 = no, 1 = sliders only,  
2 = change of variable position) 
Disagreements (0=26; 1=0; 2=0) 

2h multiple graphs/synthesis of evidence 
 (0 = no, 1 = yes) 
Disagreements (0=18; 1=8) 

2k discussion of 2 way interaction  
 (0 = no, 1 = yes) 
Disagreements (0=21; 1=5) 

2l errors reading data  
 (0 = no, 1 = yes) 
Disagreements (0=22; 1=4) 

     
 use of argument   

3a using data to critique or create text media  
 ((0 = no; 1 = inaccurate or 
 incomplete; 2 = clearly expressed) 
Disagreements (0=19; 1=7; 2=0) 

3b synthesis across text media sources 
 ((0 = no; 1 = inaccurate or  
 incomplete; 2 = clearly expressed) 
Disagreements (0=20; 1=4; 2=2) 

3c logical errors 
 (0 = no, 1 = yes) 
Disagreements (0=20; 1=6) 

 


