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PrimaryConnections - a multi-pronged approach



Based on research
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Professional learning program



Complimented by curriculum resources



Assessment of learning Assess what? Do we assess what we value?



‘Scientific literacy’?



How do we conceive of the nature of school science? What counts as learning in science? • Science as conceptual understanding • Science as a human endeavour • Science as inquiry • ‘Literacies of science’ • Science attitudes



Why assess?
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•



diagnostic assessment



Assessment ‘for’ learning



•



formative assessment



Assessment ‘of’ learning



•



summative assessment



Assessment ‘as’ learning



Framework for PISA science assessment



(OECD 2009)



How you do so is influenced by:



Knowledge Requires you to:



Context Life situations that involve science and technology.



Competencies • Identify scientific issues • Explain phenomena scientifically • Use scientific evidence



… focus on ‘scientific literacy’ rather than ‘science’ (OECD, 2009, p 128) 5



What you know: • About the natural world (knowledge of science) • About science itself (knowledge about science)



Attitudes How you respond to science issues: • interest • support for scientific inquiry • responsibility



PrimaryConnections 5Es framework
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Phase



Focus



ENGAGE



Engage students and elicit prior knowledge Diagnostic assessment



EXPLORE



Provide hands-on experience of the phenomenon Formative assessment



EXPLAIN



Develop scientific explanations for observations and represent developing conceptual understanding. Consider current scientific explanations Formative assessment



ELABORATE



Extend understanding to a new context or make connections to additional concepts through a student-planned investigation Summative assessment of the investigating outcomes



EVALUATE



Students re-represent their understanding and reflect on their learning journey and teachers collect evidence about the achievement of outcomes Summative assessment of the conceptual outcomes
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Assessment If I had to reduce all of educational psychology to just one principle, I would say this: The most important single factor influencing learning is what the learner already knows. Ascertain this and teach him (sic) accordingly. (Ausubel, 1968, p. iv)
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• Drawings



• Pencil and paper tests



• Mind maps



• Claims + evidence + reasoning



• Concept maps



• Tell me why you think that



• Concept cartoons



• TWLH chart



PrimaryConnections Design feature TWLH chart – inquiry ‘literacy focus’ T



What we think we know



W



L



What we want to learn



What we learned



Impacts on: • intellectual engagement • conceptual development
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H



How we know



PrimaryConnections Assessment rubrics Task



Students investigate the conditions that affect plant growth. Investigating unit outcomes



Level 2
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Developing



Achieving



Identify some variables that can be investigated.



Students can describe what a variable is.



Students can identify a variable in the investigation.



Students can identify a variable in the investigation and suggest how this variable might affect the outcome of the investigation.



Make and record observations.



Students can make observations.



Students can make and share observations with others.



Students can make, share and record observations.



Investigating unit outcomes



Level 3



Beginning



Beginning



Developing



Achieving



Show awareness of the need for fair testing.



Students can identify what makes a test unfair.



Students can describe what a fair test is.



Students can describe what a fair test is and explain the importance of a fair test.



Make predictions.



Students can guess what might happen.



Students can make a prediction.



Students can justify a prediction.



Make measurements and observations.



Students can make observations of seed germination.



Students can make observations of seed germination and measure the growth of seedlings.



Students can make observations of seed germination and measure the growth of seedlings, describing conditions a seedling needs to grow.



Display results in simple tables and graphs or as scientific diagrams.



Students can record their results of their investigation in a table.



Students can record their results of their investigation in a table and displays results in a simple graph. Plants in action



Students can record their results of their investigation in a table and display results in a simple graph or as a scientific diagram, explaining the difference in plant growth.



Identify and summarise patterns in results.



Students can identify patterns in investigation results.



Students can identify and discuss patterns in investigation results.



Students can identify, discuss and summarise patterns in investigation results.



Plants in action unit Level 2 and 3 ‘investigating’ outcomes



Research – impact on students Research Report 15 (June 2008)



State



•



•
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Number of students



Number of schools



WA



1113



18



Queensland



354



8



Total



1467



26



Is the achievement on literacies of science and science processes by PrimaryConnections students greater than that of students from non-PrimaryConnections classes in equivalent schools? Do PrimaryConnections students have more positive attitudes towards school science than non-PrimaryConnections students?



Literacies of science components Processes of science components ‘Literacies of science’ are tools of reasoning including: language practices, processes and products that students learn about and use to reason, represent and communicate their understanding of science concepts and processes. eg drawings, labelled diagrams, tables, graphs, timelines, word walls, role plays, science journals, posters, oral presentations, factual recounts, procedural texts, summaries, flow charts… Processes of science: collecting data by observation and measurement, reasoning with data and variables such as formulating investigable questions, identifying relationships between variables, and planning investigations that are fair tests. 12



Research instruments – Report 15
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•



Three tasks: - Draw your thumb task (observation skills and diagrams) - Rolling balls task (investigative skills) - Shoe size and length task (graphing and interpreting data)



•



Each with 6-9 components that were attributed achievement scores



•



Mean achievement scores were calculated for: - Literacies of science components - Processes of science components



Draw your thumb task (observation skills and diagrams)



How much information is there?



Are the labels clear and informative? 14



Is there a title?



How accurate is the diagram?



Is size indicated?



Draw your thumb task Scoring rubrics



How much information is No information recorded there?



0



PC*



Non PC*



Simple representation of thumb



1



49%



25%



Provides extended representation



2



0



PC*



Non PC*



Simple representation of thumb



1



31%



21%



Provides extended representation



2



How accurate is the diagram? No information recorded



15



*Year 5, 6 and 7 students



Rolling balls task (investigative skills)
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Rolling balls task 1. Identify one thing that you could investigate that might affect how far a ball will roll.



Is an independent variable 2. What effect do you think this thing would have on how far a ball will roll? identified? Is a prediction made? 3. Write the question that you would be trying to answer if you did this investigation.



Is a question for investigation 4. For this investigation, complete the table below to show what you would change, measure and keep the same to make it a fair test. formulated? What I would change



What I would measure



What I would keep the same to make it a fair test



Are the variables identified? 5. In the space below draw a table that you would use to record the results from this investigation.



Is a table created? Does it allow for repeat trials and averages? 17



Rolling balls task Scoring rubrics



Is a table created? Other



0



Table has column for Independent Variable (IV) or Dependant Variable (DV)



1



Table has column for IV and DV



2



PC*



Non PC*



32%



18%



Does it allow for repeat trials and averages? Other



0



Table allows for repeat trials



1



PC*



Non PC*



7%



3%



Table allows for repeat trials and averages 2 *Year 5, 6 and 7 students
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Means of processes of science scores for sub-groups of year 5-7 students



** p 
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