
Science 7–10 Working scientifically progression tables
This resource accompanies the Working scientifically Science 7–10 microlearning.
Questioning and predicting Stage 4 to Stage 5
	Stage 4
	Stage 5
	Progression

	Identify questions and problems that can be investigated scientifically
Identify: recognise and name.
	Formulate questions or hypotheses that can be investigated scientifically
Formulate: create or prepare methodically. Express (an idea) in a concise or systematic way.
	In Stage 4, students review inquiry questions to identify scientifically valid questions. Some useable criteria include:
questions are based on prior information, data or observations
questions investigate natural phenomena (not supernatural or paranormal)
questions contain defined variables for investigation
questions enable data collection
questions are testable in controlled experiments.
In Stage 5, students will develop their inquiry questions and hypotheses (with or without teacher guidance). Hypotheses are:
testable
contain a predicted outcome
based on current scientific knowledge.
Scientifically valid questions are succinct and contain relevant scientific terminology and nomenclature.

	Make predictions based on scientific knowledge and observations
Predict: a statement or estimate about what will happen in the future, often based on available evidence, past experiences, or statistical analysis.
	Predict outcomes based on observations and scientific knowledge
	Stage 4 and Stage 5 students predict the outcomes of investigations based on their observations and prior learning. Initial learners may use their previous experiences to predict the buoyancy of a set of rock samples. Advanced learners could invoke their knowledge of density and buoyancy to predict the floatation properties of the rock samples.



Planning investigations Stage 4 to Stage 5
	Stage 4
	Stage 5
	Progression

	Identify the purpose of an investigation
Identify: recognise and name.
	Describe the purpose of an investigation
Describe: provide characteristics and features.
	In Stage 4, students will be able to state the purpose of an investigation. In contrast, in Stage 5, they should be able to describe the purpose within the broader context of the topic and relevant background information.

	Identify the independent, dependent and controlled variable(s)
Identify: recognise and name.
	Explain the use of variables and experimental controls in a valid scientific investigation
Explain: relate cause and effect; make the relationships between things evident; provide why and/or how.
	In Stage 4, students should identify an investigation's dependent, independent, and controlled variables.
In Stage 5, students should explain:
how the selected dependent and independent variables enable them to answer the inquiry question
the impact of confounding variables on the conclusion and the need to control them
improve their findings' reliability and validity through experimental controls.

	Identify the type of data that needs to be collected in a range of investigations
Identify: recognise and name.
	Select and explain investigation methods, including fieldwork and laboratory experimentation, to collect reliable data
Select: carefully choose as being the best or most suitable.*
Explain: relate cause and effect; make the relationships between things evident; provide why and/or how.
	In Stage 4, students indicate the equipment and protocols required to collect data in an investigation. In Stage 5, students must identify the best equipment and protocols for an investigation (for example, pH indicators or pH probes, alcohol thermometers or temperature probes). In doing so, they should express the reasons for their decisions.

	· Outline the method and equipment needed to undertake an investigation.
Outline: sketch in general terms, indicate their main features.
	· Select and explain investigation methods, including fieldwork and laboratory experimentation, to collect reliable data.
Select: carefully choose as being the best or most suitable.*
Explain: relate cause and effect; make the relationships between things evident; provide why and/or how.
	In Stage 4, students indicate the equipment and protocols required to collect data in an investigation. In Stage 5, students must identify the best equipment and protocols for an investigation (for example, pH indicators or pH probes, alcohol thermometers or temperature probes). In doing so, they should express the reasons for their 
decisions.

	Outline steps to manage safety risks before, during and after an investigation
Outline: sketch in general terms, indicate their main features.
	Identify risks, consider ethical issues and select suitable materials and technologies for a range of investigations
Identify: recognise and name.
	In Stage 4, students describe strategies for managing teacher-identified risks and hazards. In Stage 5, students will identify the risks and mitigation strategies, familiarising themselves with various sources of risk information, such as the SDS, warning labels and risk assessments.

	
	Modify an investigation in response to new evidence
Modify: make partial or minor changes to (something) to improve it.*
	In Stage 5, students may conduct investigations where initial and preliminary data are used to refine experimental procedures. The use of pilot studies to establish important experimental procedures may be suitable for student research and depth study activities.




Processing data and information Stage 4 to Stage 5
	Stage 4
	Stage 5
	Progression

	Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Extract: choose relevant and/or appropriate details.
	Select and extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Select: carefully choose as being the best or most suitable.
	In Stage 4, students learn to extract information from various sources provided to them to answer questions. In Stage 5, students should also select suitable data sources based on multiple criteria, such as accuracy, reliability and validity.

	Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Organise: categorising and arranging data in a logical and orderly way to make it easier to use.
	Select and use a range of representations to organise data and information, including graphs, keys, models, diagrams, tables and spreadsheets
Select: carefully choose as being the best or most suitable.
	In Stage 4, students determine the best type of graph to represent simple datasets. They should also communicate valid reasons for those decisions (for example, using column graphs to represent categorical data). In Stage 5, students will represent complex datasets using different visualisation tools. Those tools should communicate the intended information accurately and succinctly.

	Calculate the mean and range of a dataset
Calculate: determine mathematically.
	Calculate a range of descriptive statistics using SI units
	In Stage 4, students calculate a dataset's mean (sum ÷ number) and range (maximum–minimum). In Stage 5, students can calculate other descriptive statistical measures, such as standard deviation, variance and outliers. Such descriptive statistical data can also be included in graphical representations.

	Convert between units of measurement
Convert: change the form, character or function of something.
	
	Stage 4 students should convert data between different SI units as appropriate. The Science 7–10 Data book (2023) (PDF 1.2 MB) provides examples of symbols of units of measure, including prefixes and the SI units for base and derived quantities.

	
	Describe specific ways to improve the quality of data collected in an investigation
Describe: provide characteristics and features.
	Stage 5 students should evaluate data quality using various criteria, such as accuracy, precision, reliability, validity, errors of measurement and measurement uncertainty. They should describe strategies for improving data quality, such as: 
increasing sample size 
increasing the number of measurements (repetitions)
using better instruments and higher-quality reagents
reducing random and systematic errors.

	
	Identify data which supports or refutes questions, hypotheses and proposed solutions to problems
Identify: recognise and name.
	Stage 5 students should indicate if their collected data supports their conclusions (including hypotheses). They do this by determining if their data provides evidence that supports their predictions (the relationship between the independent and dependent variables). This can be achieved using the claims-evidence-reasoning scaffold for scientific argumentation.




Analysing data and information Stage 4 to Stage 5
	Stage 4
	Stage 5
	Progression

	Assess the reliability of gathered data and information by comparing it to observations and information from other sources, including published scientific writing
Assess: make a judgement of value, quality, outcomes, results or size.
	Assess the validity and reliability of first-hand data
Analyse the validity of information from secondary sources
Analyse: identify components and the relationship between them. Draw out and relate implications.
	In Stage 4, students judge the collected data's reliability (repeatability, reproducibility) and compare their consistency with data from other sources. In Stage 5, students assess and analyse the reliability and validity of the gathered data. In analysing the validity of secondary source information, students should use acceptable criteria (for example, CRAAP or similar). All conclusions about the reliability and validity of data and information must be accompanied by logic and reason.

	Evaluate the method used to investigate a question or solve a problem, including evaluating the quality of the data collected and identifying possible improvements to the 
investigation
Evaluate: make a judgement based on criteria. Determine the value of.
	
	In Stage 4, students judge the methodology of scientific investigations using defined criteria. For example, if the collected data are unsatisfactory, could some aspects of the procedure, such as random and systematic measurement errors, be changed to improve future data collection?

	Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
Identify: recognise and name.
	Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Describe: provide characteristics and features.
	In Stage 4, students identify patterns in data and relationships between variables. Patterns are changes that occur more than once. Relationships are the connections or associations between 2 or more things, often by identifying similarities, connections, or shared characteristics. For example, students may:
· analyse changes in predator and prey numbers over time to identify predator-prey cycles
identify patterns and relationships in data sets, such as identifying qualitative relationships between the mass of a planet and its gravity.
In Stage 5, students describe the patterns and trends in data, including inconsistencies (gaps and missing elements in data). The relationship between variables may be described qualitatively or mathematically.

	Identify data which supports or refutes a testable statement being investigated or a proposed solution to a problem
Identify: recognise and name.
	
	Stage 4 students should indicate if their collected data supports their conclusions. They do this by determining whether their data provides evidence that supports their conclusion (answer to the inquiry question). This can be achieved using the claims-evidence-reasoning scaffold for scientific argumentation.

	
	Use graphed data from investigations to extrapolate or interpolate information to make predictions
	In Stage 5, students use available data to predict the values of variables not in the dataset.
Prediction: a statement or estimate about what will happen in the future, often based on available evidence, past experiences or statistical analysis.
Interpolation: making predictions between known data values.
Extrapolation: occurs when the fitted model, such as a line of best fit, is used to make predictions using values outside the range of the original data upon which the fitted model was based.

	Use scientific understanding to identify relationships and draw conclusions based on students’ data and secondary sources
Propose inferences based on presented information and observations
Identify: recognise and name.
Propose: put forward (a plan or suggestion) for consideration by others.
	Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Synthesise data and information to develop evidence-based arguments
Conclude: arrive at a judgement or opinion by reasoning.
Synthesise: putting together various elements to make a whole.
	In Stage 4, students use concepts learned in class to identify the relationships between variables. For example, students use their knowledge of the density of materials to identify the relationship between mass and volume. They develop inferences based on the collected data (such as predictions or generalisations). For example, after investigating energy transfers, transformations and cycling of matter in an ecosystem, students make inferences about the factors causing changes to the movement of energy and matter in similar systems.
In Stage 5, students draw conclusions using the data from their investigations and their knowledge of relevant scientific concepts. They may deepen their discussions by augmenting their results with data and information from other sources (synthesis).

	
	Evaluate conclusions and evidence, including identifying sources of uncertainty and possible alternative explanations
Evaluate: make a judgement based on criteria. Determine the value of.
	In Stage 5, students evaluate the quality of the conclusions arrived at in the investigation. To do so, they may reflect on:
the strength of the evidence
the limitations of the methodology and data analyses
errors of measurements, including random and systematic errors
measurement uncertainties
statistical limitations, including sample sizes and data standard deviations/variances
accuracy, precision, reliability and validity of measurements
agreement with the predictions of experimental outcomes
consistency of conclusions with other published information
limitations on the generalisability of the conclusions.


All definitions of verbs are from NESA’s glossary of key words except those indicated with an asterisk (*). The latter were obtained from the Oxford English Dictionary.
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