Chemistry Practical Report
How to write a scientific report
Scientific reports follow particular conventions. 

Writing style
Scientific reports are written in past tense, as they report on what has been done. They are also written in an impersonal style with no pronouns such as ‘we’, ‘you’, or ‘I’ included. Vague terminology like ‘very’ and ‘a lot’ should be avoided. Use precise language to describe and discuss your results. 

In the discussion, the following information needs to be included in separate paragraphs.
· A summary of the experimental results - This paragraph includes one or two sentences summarising the data reported in the table of results and one or two sentences summarising the key findings in the results. The key findings are the patterns or relationships identified in the data.
· An explanation of the key findings using the scientific theory
· An explanation of strong errors in the experimental design. These are not the mistakes you have made, but rather errors in the experimental design or the equipment. A good report will also state how the errors affected the quality of the data. E.g. ‘The error led to the result being higher (or lower) than expected’
· Suggest and explain modifications that will help minimise or eliminate the errors you stated above. A good report will also state how the modification will improve the quality of the data.

Report format
· The information in the report is to be set out in a particular order. General information, Aim, Hypothesis, Materials/Apparatus, Method, Risk Assessment, Results/Observations, Calculations/Equations, Discussion of Results, Conclusion, Bibliography.

Title:___________________________
Name: ___________________           Practical Partner: ___________________ 
Date experiment performed: _______________________

Aim
This section states the purpose of the experiment. The aim needs to explain the purpose of the experiment. The sentence should also start with a verb, such as “to investigate, to measure, to verify, to determine, to compare or to calculate.”         Aim Checklist

States the purpose of experiment

Uses a verb to begin sentence




Variables and controls
In this section you need to identify the independent and dependent variables and also list the controls. Use the table below as a guide.Variables Checklist

Identify the independent variables (what will you be changing?)

Identify the dependant variables (what change will you be measuring?)

Identify (what will you keep constant in each trial?)






 Hypothesis
A hypothesis is an educated prediction based on scientific ideas of what you think will happen. A good hypothesis will include a scientific reason to justify the reasoning and is usually written as an “If ________ then _______ because _____” statement. It should include the independent and dependent variables, as well as the predicted effect, supported by background theory.Hypothesis Checklist

Uses an ‘If___ then_____ because _______’ statement

Includes the independent variable

Includes the dependent variable and the predicted effect

Provides theoretical justification





Materials
In this section the materials and equipment that you used in the experiment need to be listed. It is important to also include how much of each item was used. If the materials list has not changed from the given materials then you can write ‘Refer to Experiment Handout’.
Materials Checklist

All equipment and materials are listed

Includes the amounts of each item






Method
The method states how you conducted the experiment. The steps should be listed with numerical numbers and in the correct order. The method should also include how much of each item you used and be written in past tense. If the method has not changed from the given method then you can write ‘Refer to Experiment Handout’Methods Checklist

Numerical steps are used

The steps are in correct order

Quantity of each item included

Is written in past tense







Observations
Observations include any changes that occur. Where appropriate you can use photos and labelled diagrams. Remember to make notes of any unexpected results or how you could improve the experiment as this will be useful when you write your discussion.Observations Checklist

Includes observed changes not included in results table

Includes information about unexpected results or changes that could improve the experiment







Table of Results
The table(s) must have a title that describes the data, headings for each column and units. The independent variable should be in the far, left column.Table Checklist

Includes a title

The independent variable is in the left column

Heading given for each column

Units are included in heading

Data is given to correct number of decimal places










Graph of Results
The choice of graph needs to be suitable for the data that is collected. Generally, line graphs are used for continuous data, while bar graphs are used for data for separate categories. Graphs need to include a title that describes the data, labels on the axes with units and an appropriate scale. The dependent variable is on the y-axis.
Graph Checklist

Is a suitable graph for the data

Includes a detailed title

Axes are labelled

Units are included

Appropriate scale is used

Dependent variable in on the y-axis







Calculations or Chemical Equations
Include any calculations or chemical equations that are required to analyse your data.                                 Calculations/Equations Checklist

Includes calculations set up (formulas)

Shows substitutions, working out and solutions

Balanced chemical equations are included

Answers given to appropriate number of significant figures







Discussion of Results
This section includes an analysis of your data, stating and explaining the key findings and evaluating the method. The checklist below can be used as a guide.
                        Discussion Checklist
	
	Includes a summary of the results in one or two sentences. Actual data values are included

	
	Trends and/or patterns in the data are identified, normally leading to the key finding of the experiment 

	
	Key findings are supported (or refuted) using the background theory

	
	Identify and explain strong errors in the method.  These are not mistakes you have made but errors in the method.

	
	Suggests and explains modifications that will improve the method design towards minimising errors




Conclusion
The conclusion briefly summarises and explains the key findings and states where the aims of the experiment were achieved. It is important that no new information is included in the conclusion. 
                                                                                               Conclusion Checklist
	
	Briefly summarises and explains the main findings

	
	States the implications of the findings

	
	Identifies limitations of the conclusion (not errors in method)

	
	Suggests ways to overcome limitations



Bibliography
When explaining your key findings using scientific theory, all sources of information need to be referenced using the Harvard style. You may use an electronic reference generators such as “www.citethisforme.com”


Practical Skills Rubric: Unit 1 & 2 Chemistry
	
	
	
	
	evaluates quality of data
	uses theory to link or reconcile key findings including outliers
	
	
	makes recommendations to overcome limitations

	justifies predictions using known theory
	uses a risk assessment that follows requirements
	
	creates table that follows the set conventions
	identifies trends and patterns
	supports key findings using theories
	assesses effect of errors on quality of data
	predicts effect of modifications on quality of data
	identifies limitations of key findings

	[bookmark: _GoBack]structures prediction by distinguishing between variables
	controls hazards
	records observations relevant to method design
	uses table to record data
	summarises data
	matches key findings with theory
	distinguishes between types of errors
	explains how modifications improve design
	explains implications of key findings

	makes predictions
	identifies hazards 
	records observations
	records data
	includes data
	identifies key finding
	explains errors
	suggests modifications
	summarises key findings

	makes predictions
	assesses risks
	makes observations
	records data
	reports data
	analyses results
	evaluates method
	modifies method
	makes conclusions

	Planning
	Conduct experiment
	Reporting results
	Analysing and evaluating results

	Correlation with Chemistry Study Design

	determine hypotheses and predictions that can be tested
	apply relevant occupational health and safety guidelines while undertaking practical investigations
	systematically generate, collect, record and summarise both qualitative and quantitative data
	systematically generate, collect, record and summarise both qualitative and quantitative data
	determine to what extent evidence from an investigation supports the purpose of the investigation
	evaluate investigative procedures
	identification of limitations in data and methods, and suggested improvements
	draw conclusions consistent with evidence and relevant to the question under investigation

	
	follows recommended protocols from safety data
	
	organise, present and interpret data using schematic diagrams and flow charts, balanced chemical equations, tables, graphs, percentages and calculations
	
take a qualitative approach when identifying and analysing experimental data with reference to accuracy, precision, reliability, validity, uncertainty and errors (random and systematic)

	discuss implications of research findings and proposals

	
	
	
	take a qualitative approach when identifying and analysing experimental data with reference to accuracy, precision, reliability and validity

	Links results to discuss relevant chemical information, ideas, concepts, theories and models and the connections between them
	
	
	identify the limitations of conclusions

	
	
	
	
	
	identification of outliers and their subsequent treatment
	
	
	make recommendations, as appropriate, for modifying or extending the investigation



