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IA BIO Exploration Template

Title of Experiment: …………………………………………………………………………………………………… 

Topic Reference : ………………………… 

1. Aim ( a brief statement, 1-2 sentences, statement of the purpose of experiment, in own words):

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. Introduction
Focused Research Question
A) Focused Research Question-  (BE DETAILED, and SPECIFIC)
How does ____________________________affect _________________________________________?

(Independent variable with units) 
(Dependent variables with units and description of how to measure it)

OR
Is (are) _______________________________as effective as ______________________________?

OR

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
B) Background/Justification 

What do I already know about the topic of the experiment (any prior knowledge and or reference to text or other resource material)?

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
C) Hypothesis

   Make a prediction on what you expect the outcome of the experiment will be.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…
                       Explain why you expect this result? (Use relevant scientific theory)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. Identifying Variables 

The information below is what you need to present, in the clearest and most concise format possible. It is possible to represent all of this information in either a single table or two table (one for IV and DV and another for the other variables)

A) Independent Variable (this is the variable you change or manipulate)

1. State your independent variable (must be quantitative).

2. What are the units of measure for your independent variable? 

3. What are the settings/treatments you are using for this experiment should have at least 4 settings? 

4. Why/How did you select these settings?

5. How will you obtain/measure this?

B) Dependent Variable (this is the resulting outcome of your settings or what you measure at the end of the experiment)

1. State your dependent variable (must be quantitative).

2. What are the units of measure for your dependent variable?

3. How will you obtain the measurements for this variable?

C) Fixed/controlled Variables- Identify a minimum of 4 (these are the factors that could impact your results if not kept the same throughout the experiment)

1. State your Fixed Variables with units

2. Explain why it is important to keep each of the identified fixed variable the same

3. How did you ensure that the variables were the same throughout the testing?

4. This may include parameters for database searches
Figure 1. Table showing…..

	Variable
	Units
	How to measure/control it
	Justification

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4. Precautions :

i. Record the most  relevant safety issues in this experiment and how you will mitigate them:

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………….
ii. Ethical considerations

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………….
iii. Environmental considerations

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………….
6. Procedure

A) Equipment or Software to be used to analyse/model data
              Figure 2. Table showing…..

	Piece of equipment
	Units of measure
	How it will be used
	Justification/most accurate unit of measure



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


B) Illustration or photograph of experiment layout, if it is an ecological study, relevant photos illustrating processes or locations are equally useful. If you are carrying out a data or modelling study, include snapshots of the websites used and explanations of what can be found on them/who made the site/how it can be used.
C) Step by Step Method Used (written in third person and could be repeated by another person)

The following questions should be clearly addressed in the step by step method. If it is not clear how they are addressed then you may be marked down for lack of clarity/ not actively measuring or controlling your variables. If you have used modelling or data then you should provide an equivalent method explaining how your data was obtained.
1. Explain how your fixed variables were checked to ensure that each remained constant throughout the experiment.

2. How did you change the independent variable and ensured that it was kept constant on your predetermined setting?

3. How will your dependent variable be measured and recorded and what units will be used?

4. How many trials are you running? (minimum of five at each predetermined independent variable setting)                                    

5. How was your sample group chosen?  

6. What is your comparison group/controlled group?

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….………………………………………………………………………………………………………………………………………………….……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….……………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………..………………………..………………
IA BIO Analysis Template 

1. Explain any changes in procedure, unusual conditions or problems with your data sources, if any. 
 Example) only 4 trials instead of 5 were run due to lack of time.

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. Record all relevant raw data, data you have obtained from the experiment, modelling or from a database, in an organized data table.

Sample

[image: image2.emf]
a) Data Table Title- A summary of what was done to obtain the data in the table, 2-3 sentences minimum.

b) Data Table- Record all quantitative data, measurement or count including units, to the same number of decimal places equal to the uncertainty of the instrument used.  Example) If the electronic balance measure to the 0.01 g then the uncertainty would be +/- 0.01 and all data should be recorded to the hundredth place, burette has an uncertainty of +/-0.05 cmᵌ so data should be recorded to the hundredth place, etc. 
……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Anomalous results: (are there any? Why/why not?) ……………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………..………………………………………………………………………..…………………………………………………………………………………………………………………………………………………………………………………………..
c) Record all necessary qualitative data (non-numerical, descriptive or photographic data)

i. Observations:

……………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………
ii. Non-numerical data (if this is a modelling or database task you could search separately for qualitative data :

……………………………………………………………………………………………………………………………………………………………………………………………………..……………………………………………………………………………………………………………………………………
iii. Photographs (screenshots of modelling program/database retrieval of information):

3. [image: image39.emf]Processing Data- Statistical analysis of the quantitative data

Sample
a) Processing the data 

i) Give the formula for and calculate mean (average) of the data- SHOW WORKING!

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
ii) Percent Error (if necessary)-SHOW Working! 

%error = [image: image4.png]


 x 100%

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
iii) Standard Deviation (use calculator and/or computer program to compute)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
iv) Other relevant formula and sample calculations required for interpretations of the data (e.g. t-test, chi squared….)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
v) Justification for statistical methods used (e.g. what is the measure and why is it useful)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
b) Present Manipulated Data- DO NOT graph raw data, only the data you obtained by the calculations
[image: image40.emf]Identify the best way to present your manipulated data and explain why.  Example) line graph, pie graph, bar chart, etc. 

The points below should be included in your graph:

i. Title for Graph/Chart- Should be 1 to 2 sentence description of what the graph is showing

ii. Label for the x-axis (the independent variable with units and uncertainty of measure.)

iii.  Label for the y-axis (the dependent variable with units and uncertainty of measure.)

iv. If graphing more than one piece of data on the graph, provide a legend or a key for the data.

v. If representing data with a line graph, draw the line/curve of best fit.  State the formula for the “line of best fit and or correlation coefficient.”

vi. If representing data with a bar chart or line graph, add error bars, a representative of one standard deviation from the mean and add a key to explain what they are
Title:

Figure legend (full explanation, including units of what is shown in the graph):

a) Comments on the trends and patterns in the data
Overall trend/pattern in the data

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Statistics (are they significant)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Error bars (size and what it means)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
IA BIO Evaluation Template 

Conclusion:
1. Restate initial hypothesis:

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. Determine whether the original hypothesis was supported or not supported by the investigation and how you have come to this conclusion
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………
3. Provide a minimum of 3 direct interpretations of processed data from DCP to support whether your hypothesis was or was not supported. 

a. Support Evidence 1- interpretation of graph

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
b. Support Evidence 2- relevant calculated value from data table/graph
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
c. Support Evidence 3- relevant calculated value from data table/graph
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
4. State the quantitative (statistical) or qualitative relationship between your independent and dependent variable.  Ex) strong/weak positive linear correlation, strong/weak negative linear correlation, formula for line of best fit etc. 
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. Comparison to a similar study found through research.  ***cite sources***

…………………..…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
6. Elaboration based on science learned, make connection to course content and life applications.

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………
…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Evaluation
1. Discuss the overall “quality/reliability” of results giving reference to errors

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
2. Identify any anomalous results, such as outliers.

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
3. Identify 5 sources of error and/or limitations to the experiment. **Human error should not be included.  See handout on errors and uncertainty for further assistance**

4. Explain how each of the identified error stated above could have impacted the results.
5. Suggest realistic improvements for each identified error above, minimum of one improvement for each error.

The three points listed above are best tabulated in a format similar to that shown below:

	Source of Error/Limitation
	Impact on investigation
	Realistic improvement

	Process error (methodological)
	
	

	Equipment error 
	
	

	Time limitation
	
	

	
	
	


Figure ?, showing,…

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..…………………………………………………………………………………………………………………………………………
6. Given what you have found, suggest a future study/investigation that could be done to enhance understanding of your research. The study should NOT be a repeat of the investigation with a minor alteration, it should look to further what you have found, e.g. a new IV or an idea developed upon through reference reading.

…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..…………………..………………………………………………………………………………………………………………………………………………………………………………………[image: image5][image: image6.png]
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Name:


Date:
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