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Evidence Based ICT:  Geoff Petty Draft 1  Nov 2007
I am convinced that over the next few decades education, like medicine, will become evidence based.  At present both practice and policy are based on custom and practice, and on the opinions of people with influence.  It will be good for students and teachers when habits and bandwagons give way to the evidence, and we start doing what we know works*.  This is also true of e-learning, ILT, ICT etc.  
Let’s see what works in general, then apply it to e-learning.

What works?: the evidence
Randomised control group trials and similar research have created over 500,000 peer reviewed effect sizes. These show that “what works” is remarkably unaffected by context.  The most powerful methods or factors are two GCSE/A level grades better than the control group, i.e. than good conventional teaching.  This has improved pass rates by more than 30%.

Prof John Hattie’s effect size table synthesises all these experiments, showing the factors with the greatest average effect on student achievement: i.e. greatest average ‘effect size’.  The common factors in the highest effect size studies are appropriate:
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Black and Wiliam’s review on how to give effective feedback:
Feedback must be informative:
· Medal and mission feedback with clear goals
· Avoid grading and comparing too regularly
· Use active feedback methods: self, peer and spoof assessment

Professor Robert Marzano has reviewed and synthesised classroom based research just like Hattie, and isolated the student activities with the highest effect size.  They are very widely applicable tasks suitable for almost any subject or topic.  I call them the Top Ten teaching methods.
Top ten active learning methods
Remember, it is not what the technology does that makes it effective, but what the student does.  Here are Marzano’s top ten methods.  The figure in brackets after each method is the average ‘effect size’ in experimental trials.  An effect size of 1.0 is roughly equivalent to two grades at GCSE or A level:

Identifying similarities and differences: (1.32) The learner ‘compares and contrasts’ two concepts. E.g. virus with bacterium.  This can includes an analogy e.g. electricity flow with water flow

Graphic organisers: (1.24)Students create diagrams such as mindmaps, flow diagrams, comparison tables etc.  The latter can be used to plan writing, so can others.

Note making and summarising.  (Average effect size .99)Students create their own notes and get feedback on their efforts e.g. by comparing their notes with a model.

Cooperative Learning: (0.73) Special group methods such as ‘Jigsaw’, Academic Controversy etc.  (It is not just any student learning in groups, Cooperative Learning methods are designed to create accountability in learners etc.). These are ideal for students to learn in groups from ILT resources and from conventional resources.  See also other ‘Teaching Without Talking’ methods in ‘Evidence Based Teaching’.

Informative Feedback (1.0) students get informative feedback on their learning which is towards a clearly specified goal.  This should be ‘medal and mission’ feedback.  E.g. they are asked to research and write notes on a topic, then they are tested, or check their notes against a model.  This informs them of what they did well (medal) and what they need to work on (mission).  ‘Feedback’ includes reinforcing effort and providing recognition etc.  It also includes self, peer and spoof assessment.

Advance organisers: (Average effect size up to .78)  Summaries in advance, rhetorical questions acting as a focus for the learning of a topic (‘cues’).  These get students to focus on what is important. 

Challenging task given in advance (up to 1.2) goals that require reasoning not just reproduction

Relevant recall questions  (Average effect size 0.93) Recalling prerequisite learning, and answering questions on useful analogies the student is familiar with before studying a new topic

Decisions decisions(.89) students must match, group, sequence or rank ‘cards’,or  text boxes, diagrams etc.  This might be done by dragging and dropping.

Hypothesis testing:  (0.79)  Students give arguments for and against an hypothesis to test it.  They might eventually create and test their own hypotheses.

Compare this with Hattie’s average effect size for ‘ computer assisted instruction’ of 0.37 (1999 ).  Hattie writes that it is not the computers, but the teaching processes they can mimic and enhance that creates the effect.  He noted a gradual improvement in the average effect for computer assisted instruction over the previous decade.  Perhaps this is due to more concentration on what the student does, than on what the technology does, that is more challenging goals and more feedback (interactivity).
The above argument suggests an Evidence Based approach to e-learning, ILT or ICT.  That is, use technology to get students to use high effect-size activities, and to give them feedback on how well they have carried out this activity.  The simplest way to do this is to use
Here are some practical ways to do this for a given course:
1. Use the ‘top ten methods’ on your resources.
 You collect electronic resources suitable for your course and your students.  Then you devise student activities that involve the student in using one of the ‘top ten’ methods with that resource.  For example suppose you find a good website which could teach your students about colour printing, which is a topic on your course.  You create an assignment  on your intranet or Moodle etc, which has a link to this site, but it also sets a task.  This task requires students to:
a. Look at the site on colour printing
b. Create a flow diagram that summarises the process in your own words, including all the key points
c. Students e-mail their flow diagram to you 
d. You then send them your flow diagram and students use this to self assess their own flow diagram
e. They send you message explaining two ways in which they have improved their flow diagram as a result of this self assessment.  They attach their improved diagram.

This involves the student in creating a ‘graphic organiser’ and to self assess, both these have high effect sizes. Compare the above sequence of tasks ‘a’ to ‘e’, with a task such as ‘have a look at this website’. 



The ‘a’ to ‘e’ sequence above is a ‘Teaching Without Talking’ method.  Such methods create deep learning from passive resources, without resorting to teacher-talk. There are more than thirty ‘Teaching Without Talking’ methods in chapter 17 of my ‘Evidence Based Teaching’.  A draft version of this chapter is available on the active learning page of my website www.geoffpetty.com.
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