Science Criteria Guidelines Support Material

Criterion 1

Select and use technologies

This checklist contains a large number of evidences that can be used to assess students on Criterion 1.  It is not intended that students cover all of the aspects listed.

	(a)
Work habits in practical situations (lab & field)

	What students should know and understand
	Evidences (What they should be able to do)

	Safe work habits
	(
Shows awareness of safety of self and others

	
	(
Observes laboratory and field safety rules

	
	(
Observes correct Occupational Health and Safety procedures

	
	(
Uses equipment carefully to avoid injury and/or breakage

	
	(
Shows awareness of safe, economical use, and disposal of chemicals

	
	(
Uses safety equipment and protective clothing (lab. coat, safety glasses, appropriate foot ware) appropriately

	
	(
Can follow written/verbal instructions with minimal assistance.

	Ethical work habits
	(
Uses biological material in an ethical manner

	
	(
Causes  minimal environment impact in the field

	
	(
Removes only permitted samples from field

	
	(
Socially responsible use and disposal of materials

	Workspace/equipment
	(
Maintains a clean and organized work space

	
	(
Always rinses glassware before and after use

	
	(
Uses labels appropriately (lab. and field)

	
	(
Cleans up/packs up appropriately


	 (b)
Laboratory/Field work skills

	What students should know and understand
	Evidences (What they should be able to do)

	Select appropriate technology/equipment
	General
	(
Selects appropriate equipment for the task

	
	
	(
Correctly uses:

· water baths

· incubators

· general laboratory equipment (Bunsen, tripod, beakers, test tubes etc.)

· mortar and pestle

· filtering equipment; decanting technique

	
	Microscope skills
	(
Knows when to use monocular or binocular microscopes

	
	
	(
Sets up microscope correctly

	
	
	(
Packs microscope up and puts away correctly

	
	
	(
Takes care of optical components of microscope (lenses & mirror)

	
	
	(
Use lens tissue only on microscope surfaces

	
	
	(
Removes slides from stage on low power only

	
	
	(
Keeps microscope upright with wet mounts

	
	
	(
Makes unstained wet mount

	
	
	(
Absence of air bubbles in wet mounts

	
	
	(
Uses stains correctly and appropriately; irrigates wet mounts

	
	
	(
Takes care of pre-prepared slides

	
	
	(
Make stained dry mount (bacteria)

	
	
	(
Uses correct procedure to cut thin sections

	
	
	(
Completes drawings while viewing specimens

	
	Dissection skills
	(
Correctly uses appropriate dissecting equipment

	
	Field work 
	(
Uses correct sampling techniques and applies as appropriate;

· quadrats

· transects

· counting procedures 

	How to use the technology effectively
	Examination of Specimens
	(
Uses correct procedure for focusing (low power)

	
	
	(
Uses correct procedure for focusing (high power)

	
	
	(
Uses low power to search for objects

	
	
	(
Correctly names, understands and uses appropriately:


diaphragm,


focus,


condenser,


mirror

	
	
	(
Handles slides and coverslips to avoid fingerprints

	
	
	(
Can measure specimens seen with microscope

	
	
	(
Finds and selects best examples from slide

	
	
	(
Readjusts light with each new slide

	
	
	(
Calibrate a microscope

	How to use the technology effectively (cont.)
	Dissection
	(
Dissects in a neat and orderly manner

	
	
	(
Follows appropriate procedures (vs. wanton destruction)

	
	
	(
Correctly identifies structures

	
	Measurement
	(
Measures to appropriate degree of accuracy

	
	
	(
Shows understanding of significant figures and uses them appropriately 

	
	
	(
Correctly uses and converts units (e.g. mm ( µm)

	
	
	(
Shows understanding of qualitative vs. quantitative measurements

	
	
	(
Can accurately measure length, mass, volume & time, in particular can use:

· electronic balance

· graduated pipette and cylinder

· thermometer

	
	
	(
Can use meters/measuring equipment in the field, 


e.g.  Secchi disc, Van Dorm sampler, specific ion kits (nitrate, phosphate etc), salinity meter, pH meter, humidity meter, wind speed, cloud cover

	
	Techniques
	(
Can produce agar/culture medium

	
	
	(
Can streak agar plates

	
	
	(
Can maintain sterile conditions when needed

	
	
	(
Can identify bacteria and fungi

	
	
	(
Can perform tests for particular substances (e.g. starch, CO2)

	
	Modelling
	(
Can simulate concepts and principles using models

	
	
	(
Can create models (cell, DNA etc.)

	
	
	(
Can use computer simulations to investigate concepts

	
	Other
	(
Can use a digital camera

	
	
	(
Can generate and place labels on digital photographs

	
	
	(
Can use email (including attachments) to communicate with others

	
	
	(
Can use computers to construct tables/ graphs

	
	
	(
Can use spreadsheets to calculate/analyse results of experiments 

	
	
	(
Can construct and execute a Powerpoint presentation


	(c)
Evaluation

	What students should know and understand
	Evidences (What they should be able to do)

	Evaluate equipment/technology
	(
Discuss the performance/effectiveness of equipment/technology used for the task

	
	(
Discuss errors or improvements to using the above

	
	(
Recognise the limitations of the school situation

	
	(
Be able to explain to others what modifications may have been needed in the use of equipment.
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