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Internal Assessment (IA)
General information

The internal assessment task will be one scientif ic investigation taking about 10 hours and the write - up should be about 6 to 12 pages long. Investigations exceeding this length will be penalized in the communication criterion as lacking in conciseness.
The task produced should be complex and commensurate with the level of the course. It should require a purposeful research question and the scientific rationale for it. The marked exemplar material in the teacher support material will demonstrate that the assessment will be rigorous and of the same standard as the assessment in the previous courses.
Some of the possible tasks include:
•         a hands-on laboratory investigation
•         using a spreadsheet for analysis and modelling
•         extracting data from a database and analysing it graphically
•         producing a hybrid of spreadsheet/database work with a traditional hands-on investigation
•         using a simulation provided it is interactive and open-ended.
Some tasks may consist of relevant and appropriate qualitative work combined with quantitative work.
The task will have the same assessment criteria for SL and HL. The five assessment criteria are personal engagement, exploration, analysis, evaluation and communication.
IA Details
Internal assessment component
Duration: 10 hours

Weighting: 20%
Internal assessment criteria
The new assessment model uses five criteria to assess the final report of the individual investigation with the following raw marks and weightings assigned:
	Personal engagement
	Exploration
	Analysis
	Evaluation
	Communication
	Total

	2 (8%)
	6 (25%)
	6 (25%)
	6 (25%)
	4 (17%)
	24 (100%)


Levels of per formance are described using multiple indicators per level. In many cases the indicators occur together in a specific level, but not always. Also, not all indicators are always present. This means that a candidate can demonstrate performances that fit into dif ferent levels. To accommodate this, the IB assessment models use markbands and advise examiners and teachers to use a best-fit approach in deciding the appropriate mark for a particular criterion.
Teachers should read the guidance on using mark bands shown above in the sec tion called “Using assessment criteria for internal assessment” before starting to mark. It is also essential to be fully acquainted with the marking of the exemplars in the teacher support material. The precise meaning of the command terms used in the criteria can be found in the glossary of the subject guides.
Personal engagement
This criterion assesses the extent to which the student engages with the exploration and makes it their own. Personal engagement may be recognized in different attributes and skills. These could include addressing personal interests or showing evidence of independent thinking, creativity or initiative in the designing, implementation or presentation of the investigation.
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Internal assessment
	Mark
	Descriptor

	0
	The student’s report does not reach a standard described by the descriptors below.

	1
	The evidence of personal engagement with the exploration is limited with little independent thinking, initiative or insight.
The justification given for choosing the research question and/or the topic under investigation does not demonstrate personal significance, interest or curiosity.
There is little evidence of personal input and initiative in the designing, implementation or presentation of the investigation.

	2
	The evidence of personal engagement with the exploration is clear with significant independent thinking, initiative or insight.
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.


Exploration
This criterion assesses the extent to which the student establishes the scientific context for the work, states a clear and focused research question and uses concepts and techniques appropriate to the Diploma Programme level. Where appropriate, this criterion also assesses awareness of safety, environmental, and ethical considerations.
	Mark
	Descriptor

	0
	The student’s report does not reach a standard described by the descriptors below.

	1–2
	The topic of the investigation is identified and a research question of some relevance is
stated but it is not focused.
The background information provided for the investigation is superficial or of limited relevance and does not aid the understanding of the context of the investigation.
The methodology of the investigation is only appropriate to address the research question to a very limited extent since it takes into consideration few of the significant factors that may influence the relevance, reliability and sufficiency of the collected data.
The report shows evidence of limited awareness of the significant safety, ethical or environmental issues that are relevant to the methodology of the investigation*.

	3–4
	The topic of the investigation is identified and a relevant but not fully focused research question is described.
The background information provided for the investigation is mainly appropriate and relevant and aids the understanding of the context of the investigation.
The methodology of the investigation is mainly appropriate to address the research question but has limitations since it takes into consideration only some of the significant factors that may influence the relevance, reliability and sufficiency of the collected data.
The report shows evidence of some awareness of the significant safety, ethical or environmental issues that are relevant to the methodology of the investigation*.

	5–6
	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*.


* This indicator should only be applied when appropriate to the investigation. See exemplars in TSM.
Analysis
This criterion assesses the extent to which the student ’s report provides evidence that the student has selected, recorded, processed and interpreted the data in ways that are relevant to the research question and can support a conclusion.
	Mark
	Descriptor

	0
	The student’s report does not reach a standard described by the descriptors below.

	1–2
	The report includes insufficient relevant raw data to support a valid conclusion to the research question.
Some basic data processing is carried out but is either too inaccurate or too insufficient to lead to a valid conclusion.
The report shows evidence of little consideration of the impact of measurement uncertainty on the analysis.
The processed data is incorrectly or insufficiently interpreted so that the conclusion is invalid or very incomplete.

	3–4
	The report includes relevant but incomplete quantitative and qualitative raw data that could support a simple or partially valid conclusion to the research question.
Appropriate and sufficient data processing is carried out that could lead to a broadly valid conclusion but there are significant inaccuracies and inconsistencies in the processing.
The report shows evidence of some consideration of the impact of measurement uncertainty on the analysis.
The processed data is interpreted so that a broadly valid but incomplete or limited conclusion to the research question can be deduced.

	5–6
	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.


Evaluation
This criterion assesses the extent to which the student ’s report provides evidence of evaluation of the investigation and the results with regard to the research question and the accepted scientific context.
	Mark
	Descriptor

	0
	The student’s report does not reach a standard described by the descriptors below.

	1–2
	A conclusion is outlined which is not relevant to the research question or is not supported by the data presented.
The conclusion makes superficial comparison to the accepted scientific context.
Strengths and weaknesses of the investigation, such as limitations of the data and sources of error, are outlined but are restricted to an account of the practical or procedural issues faced.
The student has outlined very few realistic and relevant suggestions for the improvement and extension of the investigation.

	3–4
	A conclusion is described which is relevant to the research question and supported by the data presented.
A conclusion is described which makes some relevant comparison to the accepted scientific context.
Strengths and weaknesses of the investigation, such as limitations of the data and sources of error, are described and provide evidence of some awareness of the methodological issues* involved in establishing the conclusion.
The student has described some realistic and relevant suggestions for the improvement and extension of the investigation.

	5–6
	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.


Communication
This criterion assesses whether the investigation is presented and reported in a way that supports effective communication of the focus, process and outcomes.
	Mark
	Descriptor

	0
	The student’s report does not reach a standard described by the descriptors below.

	1–2
	The presentation of the investigation is unclear, making it difficult to understand the focus, process and outcomes.
The report is not well structured and is unclear: the necessary information on focus, process and outcomes is missing or is presented in an incoherent or disorganized way.
The understanding of the focus, process and outcomes of the investigation is obscured by the presence of inappropriate or irrelevant information.
There are many errors in the use of subject-specific terminology and conventions*.

	3–4
	The presentation of the investigation is clear. Any errors do not hamper understanding of the focus, process and outcomes.
The report is well structured and clear: the necessary information on focus, process and outcomes is present and presented in a coherent way.
The report is relevant and concise thereby facilitating a ready understanding of the focus, process and outcomes of the investigation.
The use of subject-specific terminology and conventions is appropriate and correct. Any errors do not hamper understanding.


*For example, incorrect/missing labelling of graphs, tables, images; use of units, decimal places. For issues of referencing and citations refer to the “Academic honesty” section.
Drawing Tables and Graphs

Tables:
Tables should follow certain formatting rules, as illustrated in the examples below. In addition, tables need to have headings, using the following format:

Table 1 (or 2 etc..): Information explaining what the table is showing
For example the following table may have the title:

Table 1: The effect of light intensity on the time taken for the cyclosis of chloroplasts
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Tables can be arranged horizontally too, to save space
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A more complex example:
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Uncertainties

The units of measurements should have uncertainties.  In most cases the uncertainty is half the smallest unit of measurement. For example if you have measured a volume where the smallest unit is 1 cm3 the uncertainty is ± 0.5 cm3.  This should be included in parentheses after the units of measurement in the column heading.  If you can not use this method then an educated estimate can be used.  In all cases the uncertainty should be justified in a small section of text under the table. 

Graphs:

The following rules should be followed when drawing graphs.

1. Always put the independent variable (what is being changed) on the x—axis and the dependant variables (the part of the experiment under observation), on the y—axis.
2. Try to make your graph roughly square.  Ideally each axis should start at ‘0’, however, there are cases when this is not appropriate. 
3. Clearly label your axis and always include units (with uncertainties).
4. Give the graph a clear title.  The same format should be used as for tables.  However, the title should start with Fig 1 (or 2 etc …) and then give a brief indication of what is being investigated/shown.
5. Join the points with a smooth curve passing through the points if they fall in a clear sequence and you think that the fluctuations in the curve are significant features of the data. However, because of errors and variations, a trend line (or curve) drawn between the points is often best.
6. Error bars can be plotted.  This should be a representation of the standard deviation and should include an upwards bar 1 standard deviation from the mean and one downwards, i.e.
 
[image: image4]
7. If you are plotting more than set of data on one axis then you must distinguish between them by using different symbols (X, O , [image: image5.jpg]


, [image: image6.jpg]


etc) or lines (…………., ________, -----------, etc). Avoid using colour.
8. Graphs can be drawn either by hand or by using MS excel. In both cases graphs should be a decent size (ideally one side of A4).
9. The legend of the graph should clearly indicate what the lines are e.g. lines indicate SD above and below the mean.
IA Format
The IA should be presented under clearly labelled headings

I. Parts of a Lab (IA) Report
EXPLORATION
1. Introduction:

a. title 
b. aim 
c. research question
d. justification
e. hypothesis 
e. dependent & independent variable (in table)
e. variables & control of variables (in table)

ANALYSIS
2. Materials & Methods

a. materials (in table including uncertainties of measure)
b. method  (that controls ALL stated controlled variables)
c. precautions and considerations

3. Data

a. Raw data (including uncertainties)
c. Presentation (tables in proper format)

d. Comments on anomalous results
 

4. Results/Conclusion

a. Processed data (including uncertainties)
b. Graphs (including uncertainties, SD, key)

c. Interpretations of processed data
EVALUATION
5. Discussion

a. Conclusion  


i. Summary of findings


ii. Comparison referenced literature

b. Evaluation (weaknesses presented in a table)

6. References
IA – How to Write-up an Investigation
Below is a list of the sections that should be included in an IA:

EXPLORATION

1a. Research question or aim – clear and to the point, include dependent and independent variables and be testable.
1b. Justification – A clear and concise explanation for the investigation is being carried out. Why is it pertinent to you? Did you do a similar experiment? Research it online? Notice something interesting?
2. Hypothesis – predictions with reasons based on scientific theory or published data.

3. Variables: Independent, Dependent, Controlled.
4. List apparatus and materials (with amounts/sizes/quantities).

5. Method to control variables: keep at least 3 factors constant to reduce experimental error.

- give a reason for each one.

6. Method for collection of raw data:

- what are you changing? How?

- what are you measuring? How? What units?

- How many data points will you produce? State them clearly.

- What will you do with the data collected?

ANALYSIS

8. Collect and record raw data, giving units and uncertainties.

9. Present the raw data in a large, clear, self-designed table. Give an informative title.

10. Process raw data:

- choose an appropriate graph/ chart/ statistical test.

- perform it correctly, giving a worked example for all calculations used.

11. Present processed data:

- make table or graph large, clear and well-labelled.

- include units and an informative title.

EVALUATION

12. Draw conclusions:

- what do your results tell you?

- what does this mean? Explain using scientific theory.

- Does it agree with your hypothesis?

- Compare collected data with published (literature) data if possible. Reference it appropriately.

13. Evaluate procedures and results:

- Identify (minimum 3) weaknesses, limitations and errors in the results and the method.

- Anomalous results (if any) – try to explain.

14. Improve the investigation:

- suggest realistic methods to improve on each of the weaknesses mentioned above.

15. References.
IA Self-Assessment Sheets: The following tables have been created for you to self-assess your work to achieve full marks you must achieve all of the criteria listed:

Personal Engagement
	LEVELS
Complete
(2)
	ASPECT

	
	((  Research clearly shows personal engagement with chosen topic

((  Demonstrates clear evidence of:

· Independent thinking
· Initiative 

· Originality 
·  Insight 
((  Justification for choice of investigation show by:

· Reasoning for interest/focus of study

· Preliminary investigation/observations
· Curiosity
(( Evidence of personal input into:
· Design
· Implementation
· Presentation 

	Partial (1)
	((  Evidence of personal engagement is limited with little of the above shown. Personal significance of the research question is not clear and there is little evidence of personal input into each aspect of the investigation

	Not at all (0)
	((  Student’s report does not reach the standards listed above.
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Communication
	LEVELS
	ASPECT

	Complete
(3-4)
	(( Clear, easy to read and follow throughout whole report.
(( Pages are numbered and each section is clearly headed
(( All sections are relevant and concise 

(( Subject specific terminology is appropriate and correct
(( Errors do not hamper understanding

	Partial 

(1-2)
	(( Presentation is unclear, poor structure, unclear focus and errors in scientific terminology make it difficult to understand portions of the report

	Not at all
(0)
	((  Does not meet the criteria listed above



Exploration
	LEVELS
	ASPECTS

	
	Defining the problems and selecting variables
	Controlling variables
	Developing a method for collection of data

	Complete
(5-6)
	(( Title clearly identifies investigation focus

((  RQ relevant & fully focused

((  RQ identifies IV and DP 

((  RQ includes what is being measured and how it is being measured*

((  Tissue/organism identified 

((  Selects the relevant IV and DV

((  IV, DV and CVs are fully specified 

((  Selects relevant CVs
((  RQ accompanied by referenced background information

((  If present, hypothesis explained
	((  Apparatus & materials listed including sizes, uncertainties, quantities and units

(( Reasoning for chosen apparatus

(( Clear diagram or equivalent

((  Describes a method that allows for control and measurement of the variables:
· IV
· DV
· CV1

· CV2

· CV3

· CV4


	(( Preliminary evidence or observations included

((  Describes a method that allows for collection of sufficient relevant data

· Method would work in practice

· At least 5 values for IV
· 5 repeats

((  Allows a third party to repeat procedure
· Concentrations

· Uncertainties of instruments

(( IV must be directly measured

((  Describes procedure that is:

· Safe

· Ethical

· Environmentally sound



	Partial 

(3-4)
	((  Formulates RQ that is not fully focussed

(( ID, DV and CVs identified but limited

(( Background info mainly appropriate 
	((  Methodology mainly appropriate to address RQ and considers most relevant variables 
	((  Develops a method that allows for the collection of most relevant data

	Partial 

(1-2)
	((  Formulates RQ that is not fully focussed

(( ID, DV and CVs are of limited relevance to the investigation

(( Background info is superficial
	((  Methodology superficially addresses the RQ and fails to control the variables
	((  Develops a method that allows for the collection of insufficient relevant data

	Not at all (0)
	((  Does not meet the standards listed above
	((  Does not meet the standards listed above
	((  Does not meet the standards listed above


* DV must be testable and must identify what data will be recorded (e.g. for factors effecting rate of photosynthesis, DV = how rate of photosynthesis will be measured rather than simply stating that DV= ‘rate of photosynthesis’)


Analysis 
	LEVELS
	ASPECTS

	
	Recording raw data*
	Processing raw data
	Presenting & interpreting processed data

	Complete (5-6)
	((  Records all RAW data (quantitative and qualitative)
· Appropriate units
· Uncertainties
· Consistent & appropriate decimal places 

((  Tables have ruled lines

((  Tables are efficient, logical and easy to follow

	(( Appropriate statistical analysis of raw data

· Mean (consistent decimals)

· Range/SD calculated

· Accuracy relevant to that of equipment *
· Other relevant statistical analysis.

(( Explanation of statistical analysis

· Choice of all analysis justified

· Method explained including formulae **

· Removal of anomalies explained and justified
	Correct graph for data

((  Clear, unambiguous titles for tables/graphs

((  Proper scientific conventions for graph:

· Axes labelled 

· Units with uncertainties 

· Accurate plotting 
· line/curve of best fit

· Easy to interpret
((  Error bars (max and min) showing SD with a key

((  Significance of SD values

(( Accurate interpretation of data

	Partial  (3-4)
	((  Relevant but incomplete raw data 
	((Appropriate data processing with some inaccuracies or inconsistencies
	((  Presentation of processed data is appropriately, but with some mistakes and/or omissions.

	Partial  (1-2)
	((  Includes insufficient relevant raw data

	((  Basic data processing carried out that is inaccurate or limited
	((  Limited evidence of the above

	Not at all (0)
	((  Does not meet the criteria listed above

	((  No processing of quantitative raw data is carried out or major mistakes/omissions in processing.
	((  Presents processed data inappropriately or incomprehensibly.



Evaluation

	LEVELS
	ASPECTS

	
	Concluding
	Evaluating procedure(s)
	Improving the investigation

	Complete
(5-6)
	((  Conclusions clearly and unambiguously stated and address the research question
((  gives qualitative relationship between DV and IV
(( Identifies trends in the data (( Gives a valid conclusion 

((  Explanation of findings

((  Comparison with referenced literature *** 
	((  Comments on reliability of results (ref. error bars)

((  Identifies any anomalous results and possible explanations

(( At least 5 limitations of procedure including:

· process

· equipment

· time
((  discusses

· control of other variables

· data quantity and quality

· instrument uncertainties

· data processing

((  Evaluates significance of each error/limitation
	((  States realistic suggestions to improve identified limitations: 

· Repeats ameliorate the effect of anomalies

· More accurate equipment detailed
((  Improvements match identified errors and limitations

(( Improvements specific and realistic


	Partial 

(3-4)
	(( Relevant conclusion described but not justified in the context of relevant science
	(( Awareness of methodological issues described 
	((  Described realistic suggestions for improvement showing awareness of methodological issues

	Partial 

(1-2)
	((  States a conclusion based on a reasonable interpretation of the data.
	((  Awareness of methodological issues restricted to practical issues faced
	((  Few realistic suggestions for improvement

	Not at all
(0)
	((  States no conclusion or the conclusion is based on an unreasonable interpretation of the data.
	((  Does not meet the criteria listed above

	((  Suggests unrealistic improvements



Key to common abbreviations

RQ – Research question

IV – Independent variable

DV – Dependent variable

CV – Control variable

SD – Standard deviation


Notes


* For example, if a balance is weighs to 2DP all weights should be reported to 2DP

** Explanation of statistical method should include both the formula and a worked example. An excel formula or internet reference is appropriate.

*** What you have found must be compared to published literature. Primary literature is preferred, but secondary literature is acceptable, e.g. a recent textbook or credible internet source.
IB Biology IA Write-up Template
This template is to be used to write up all investigations carried out throughout the IB programme in the style of your final IA, which counts for 20% of your overall grade. The same format should be followed for the final IA.

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-  (BE DETAILED, and SPECIFIC)
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?

Figure 1. Table showing…..

	Variable
	Units
	How to measure 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 

              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

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.

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 or unusual conditions, 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, in an organized data table.

Sample

[image: image7.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 :

……………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………
iii. Photographs:

3. 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 WORK!

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

%error = [image: image9.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)

……………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
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
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: image10][image: image11.png]
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Table 2: The time taken for water to be taken up by a plant under varying conditions.
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