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Delete all of the writing in italics/red & use the entire regular font/underlined as your section headings & subheadings.  

Formatting – font: 12pt , Times New Roman; between sections double spaced, within sections single spaced; every diagram, table, figure must be given a number and title; pages numbered; decent size margins so I can leave comments; written from 1st person perspective.
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TITLE
Personal Engagement Statement:
The evidence of personal engagement with the exploration is clear with significant independent thinking, initiative or creativity.
The justification given for choosing the research question and/or the topic under investigation demonstrates personal significance, interest or curiosity.

There is evidence of personal input and initiative in the designing, implementation or presentation of the investigation.

*Write a short statement on how you perceive your own personal engagement. Realize though, that the subsequent sections will more accurately portray how personally engaged you were.*
Exploration

· The topic of the investigation is identified and a relevant and fully focused research question is clearly described.

· The background information provided for the investigation is entirely appropriate and relevant and enhances the understanding of the context of the investigation.

· The methodology of the investigation is highly appropriate to address the research question because it takes into consideration all, or nearly all, of the significant factors that may influence the relevance, reliability and sufficiency of the collected data.

· The report shows evidence of full awareness of the significant safety, ethical or environmental issues that are relevant to the methodology of the investigation.

Research Question (aim or problem):
Hypothesis:


H1 Alternate hypothesis:  explaining rationale for your hypothesis with citations


H0 Null hypothesis: state that your treatment has no effect
Table 1: Variables Selected for this Experiment

	
	Units
	Range

	Independent Variable
	
	
	

	Dependent Variable
	
	
	

	

	Control Variables
	Units (e.g. g, ºC, mm)
	Possible effect on results

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Background Information:
a) Try to include known values / expected results from literature/websites
b) Include what you may have learned from a similar lab

c) If you are going to include diagrams make sure you give them a fig # & descriptive title.

d) Include references from articles or books.

e) Place your experiment in context. Why is it important to get to the bottom of this?

Methodology (procedure):
a) Plan to collect between 5 and 10 replications.

b) Be specific, but do not include things like, “collect materials” or “prepare to collect data” or “wash glassware after experiment”. These steps are part of every experiment.
c) Writing a paragraph is best; it is how scientists usually write. You may use a numbered list though

Safety, ethical or environmental issues:
a) How might you or someone else be injured during the course of your data collection?
b) Especially if you are using human or any small animals, what steps are you going to take to make sure that you will fully respect animal life and health?
c) Will your experiment have an impact on the environment? How will you minimize/eliminate any negative effects?
Analysis
· The report includes sufficient relevant quantitative and qualitative raw data that could support a detailed and valid conclusion to the research question.

· Appropriate and sufficient data processing is carried out with the accuracy required to enable a conclusion to the research question to be drawn that is fully consistent with the experimental data.

· The report shows evidence of full and appropriate consideration of the impact of measurement uncertainty on the analysis.

· The processed data is correctly interpreted so that a completely valid and detailed conclusion to the research question can be deduced.

Raw Data 
a. Headings and units are included and are correct.
b. Where relevant uncertainties are included in table headings.
c. Uncertainties are consistent (same number of significant figures) with the raw data.
d. There is no variation in the precision of the raw data e.g. significant figures are all the same & they reflect the precision of the instrument.
e. Include observations that do not involve numbers, these are very important too(
Table 2: Title of raw data table





Processing Raw Data
Processes the quantitative raw data correctly.

a. Processes raw data, if necessary, into a form suitable for graphical representation eg combing & manipulating the data.
b. Plots a suitable ‘best-fit’ line graph or bar graph

c. Recording & processing of data may be shown in the one table BUT they must be clearly distinguishable.
Table 3:  Title  (should include the independent and dependent variables, printout from 

                           Excel/Sheets/Word)
Presenting Processed Data

Presents processed data appropriately and, where relevant, includes errors and uncertainties.

a. If you are comparing a relationship between parameters then a graph will be most appropriate as it provides a visual representation of the data

a. Both axes labelled and include the correct units

b. At least 70% of the graph paper is used.

c. Points are plotted accurately

d. Error bars are drawn for at least one variable or line of best fit is included.

Figure 1:  Title (should include the independent and dependent variables)
Figure 2: etc

EVALUATION
· A detailed conclusion is described and justified which is entirely relevant to the research question and fully supported by the data presented.

· A conclusion is correctly described and justified through relevant comparison to the accepted scientific context.

· Strengths and weaknesses of the investigation, such as limitations of the data and sources of error, are discussed and provide evidence of a clear understanding of the methodological issues involved in establishing the conclusion.

· The student has discussed realistic and relevant suggestions for the improvement and extension of the investigation.

Concluding
States a conclusion, with justification, based on a reasonable interpretation of the data.

a. The relationship between the variables is correctly stated.
b. Students must justify their conclusion and note any systematic or unforeseen random uncertainties (anomalies).
c. Connects to the research question, and hypothesis.
Strengths and Weaknesses
Evaluates weaknesses and limitations.

a. Comments on the overall ‘quality’ of the procedure used and data collected.
b. Significant weaknesses and limitations in the process, equipment used and management of time are identified.
c. Has some appreciation of the significance of each weakness.
d. Aim for identifying 3 weaknesses/limitations.
Aspect 3: Improving the Investigation

Suggests realistic improvements in respect of identified weaknesses and limitations.

a. Weaknesses and limitations identified earlier are addressed.
b. Realistic improvements are suggested.
c. Suggestions state exactly what should be done to reduce random uncertainties or to improve the quality of the data.
d. Suggestions on how to remove systematic uncertainties, if present, are made.

Bibliography
Make a list of any sources that you used. 3 sources minimum
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