Student Design Investigation Semester 2
Name: ___________________           Research Group: _________________________
Planning and Design Submission Date: ______________ Discussion Write up Date: _________________
Task Outline
In this task, you will design an investigation based on a research area. You will need to plan the experiment, collect data and communicate your findings as a poster. 
The planning and design of your investigation will be submitted for assessment prior to conducting the experiment.
You will be writing the discussion under test conditions and then complete a digital poster of your research.
You will collect your own individual data and submit your own poster. Although you will be working individually on your own research question, you will be working in a research team.
Poster
Use scientific writing style
Scientific posters follow particular conventions or formats. They 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’.
Use visual communication 
In posters much of the information is summarised using graphics. High standard posters will use graphics instead of words to convey information where possible. All graphics should be given a descriptive title.
Use scientific format
The information on the poster needs to be set out in a sequential order where the reader can easily find the aim and method, results, the main findings and conclusions. 
The poster will be completed electronically using a program of your choice. For example, Pages, Keynote or Word. You will need to submit the final document as a PDF.
The headings should be easy to identify in large font and the graphics should support the text. 
	Title
	Question under investigation is the title

	Introduction
	Explanation or reason for undertaking the investigation, including a clear aim, a hypothesis and/or prediction, and relevant background scientific concepts

	Methodology
	Summary that outlines the methodology used in the investigation and is
authenticated by logbook entries

	
	Identification and management of relevant risks, including the relevant health, safety and ethical guidelines followed in the investigation

	Results
	Presentation of collected data/evidence in appropriate format to illustrate trends,
patterns and/or relationships

	Discussion
	Analysis and evaluation of primary data

	
	Identification of outliers and their subsequent treatment

	
	Identification of limitations in data and methods, and suggested improvements

	
	Linking of results to relevant chemical concepts

	Conclusion
	Conclusion that provides a response to the question

	References and acknowledgments
	Referencing and acknowledgment of all quotations and sourced content as they
appear in the poster.





Timeline
Week 1: Plan the investigation - research question, introduction, aim, identify variables, set up poster template
Week 2: Plan the investigation - materials list, method, design the table of results, sign off experimental design
Week 3: Conduct experimental work 
Week 4: Conduct experimental work
Week 5: Graph data and complete statistical analysis, work on poster
Week 6: Complete discussion planning document, write discussion under test conditions, complete poster
Week 7: Revision for exams
Week 8: Revision and start exams
Planning the Experiment
Research Question
A research question is used to guide all parts of the investigation. It is important that your research question is not too broad or too generalised. For example, “What type of starch can be used to make the best bioplastic?” is too broad are there are many different types of starch and how is it possible to measure ‘best’?
A more specific research could be; 
 “What type of starch (potato, tapioca or cornflour) produces bioplastics with the greatest tensile strength?”
Research Question Checklist

Includes the variable(s) that will be changed.

states what will be effected 



 






Variables
Identify the independent, dependent and controlled variables. Use the table below as a guide.
	Independent Variable
(what will you be changing?)
	Dependent variable
(what change will you be measuring? Include units)
	Controlled variables
(What will you keep constant? – You will need at least 5 controlled variables)

	


	
	


	
	
	









Aim
The aim states the purpose of the experiment. In the aim, you need to explain what will be done, and how it will be measured. 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 what will be done

States how it will measured

Uses a verb to begin sentence








HypothesisHypothesis Checklist

States the predicted effect 

justifies the prediction using theory


A hypothesis is an educated guess of what you think will happen and is based on scientific theory. 
 A hypothesis is usually written as an  “if _______then_________ because…” statement. 







Introduction 
The introduction briefly outlines the relevant background theory. The introduction needs to include:
· 1-2 sentences explaining the reasons for undertaking the investigation.
· the aim of the experiment
· a hypothesis and/or prediction of the outcome of the experiment
· 1-2 paragraphs about what scientists already know about this research area. You need to include in text citations for your sources of information and include the references in the bibliography.
· a bibliography of all the references.





Materials
Write a list of the equipment and chemicals that you will use in the experiment. It is important to also include how much of each item will be required.Materials Checklist

All equipment and chemicals 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.
Method Checklist

Numerical steps are used

The steps are in correct order

Quantity of each item included

Is written in past tense






























Risk Assessment
Whenever conducting an experiment, it is important to identify the risks and then state what precautions will be taken to prevent injury. This section must be completed before the experiment is conducted.

	Equipment/Chemical
	Risks
	Safety Precaution

	
	
	


	
	
	


	
	
	


	
	
	




[bookmark: _GoBack]Insert each of the identified risks into the risk matric given below:
	
	Impact

	Likelihood
	Insignificant
	Minor
	Moderate
	Major
	Severe

	Almost certain
	
	
	
	
	

	Likely
	
	
	
	
	

	Possible
	
	
	
	
	

	Unlikely
	
	
	
	
	

	Rare
	
	
	
	
	












Conducting the Experiment

Observations
Observations include any changes that occur. Remember to make notes of any unexpected results or how you could improve the experiment. The digital poster will require photos to be added.
Observations Checklist

Includes observed changes

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

Photos of 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 descriptive title

Includes 3 or more replicates

Heading given for each column

Units are included

The independent variable is in the left column

Column provided for statistical analysis










Sample table of results
	Independent variable
	Trial 1
	Trial 2
	Trial 3
	Standard deviation
	Confidence interval
	Mean/Average

	Sample 1
	 
	 
	 
	 
	 
	 

	Sample 2
	 
	 
	 
	 
	 
	 










Representing Data
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 independent variable should be on the x axis.

The graph needs to be drawn electronically. 
Graph Checklist

Is a suitable graph for the data

Includes a title

Axes are labelled

Units are included

Appropriate scale is used

The independent variable is on the x axis

Error bars included






Analysing and Evaluating Data
Discussion
This section includes an analysis of your data, stating and explaining the main trends 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 and trends are stated.

	
	Key findings are explained using the background theory

	
	A summary of errors is given. These are not mistakes you have made but errors in the method.

	
	Modifications to the method are given, including how this will improve the quality of data collected



Conclusion
States whether the aims of the experiment were achieved or not and briefly summarises the key findings. It is important that no additional information is included in the conclusion. 
Conclusion Checklist
	
	Briefly summarises and explains the main findings

	
	Identifies and explains the limitations of the key findings

	
	Makes recommendations to overcome limitations


Bibliography
Use Harvard style: need to include the information shown in the table below. 
Examples:
WEBSITE: Author, Initials year, Title of webpage or document, Organisation responsible for site, date accessed, <URL>.
Diabetes Australia 2010, Gestational diabetes, Diabetes Australia, [date accessed 26 November 2013] <http://www.diabetesaustralia.com.au>.
BOOK: Author, Initials year, Title of book, edition/volume, Editor/Reviser/Translator/Compiler, Publisher, City.
Karaminas, V 2013, Fashion in popular culture: literature, media and contemporary studies, Intellect Books, Bristol, UK.


Assessment 1: Planning and Design Rubric

	
	
	distinguishes between variables in prediction
	

	applies ideas to new contexts
	makes predictions based on further research
	identifies all variables
	identifies risk impact and likelihood

	explains key science ideas
	makes predictions based on theory
	distinguishes between factors to control, measure and change
	describes precautions  

	uses scientific terminology
	makes predictions based on own ideas
	identifies factors to change
	Identifies risks

	forms ideas
	makes predictions
	identifies factors
	identifies risks and controls

	Introduction
	Planning




Assessment 2: Discussion Rubric

	uses graphs that include statistical analysis
	evaluates quality of summarised data
	uses theory to link or reconcile key findings including outliers
	assesses effect of errors on quality of data
	makes recommendations to overcome limitations
	communicates ideas in concise and easy to read way

	uses graphs that follows the set conventions
	identifies trends and or patterns in data
	explains key findings using theories
	explains errors
	identifies limitations of key findings
	follows required poster conventions

	uses graphs that follows some of the set conventions
	summarises data
	matches key findings with theory
	identifies errors
	summarises key findings
	follows some of the poster conventions

	includes graphs
	includes data
	includes findings
	includes errors
	includes findings
	represents information on poster

	represents data
	evaluates data
	analyses results
	evaluates method
	makes conclusions
	designs poster

	Reporting results
	Discussion
	Poster






3. Key finding (related to aim)



Theory to explain key finding

1. Aim
2. Summarises data


Evaluates quality of data

4. Key finding (related to aim)



Theory to explain key finding

5. Link key findings and/or unusual results
6. Errors (these are not mistakes)

8. Conclusion:  summarises key findings, identifies limitations & recommendations

Discussion Planning Document (print to A3)

