INTERNAL ASSESSMENT

CHECKLIST

Design criteria 

 Is the research question carefully worded?

 Does the research question include the dependent and independent variable?

 Is the independent variable clearly stated?

 Does the dependent variable directly stem from the independent variable?

 Are all controlled variables clearly stated and explained as to how they remain constant?

 Are the experimental groups and control groups evident?

 Does the control group differ from the experimental group(s) only by the independent variable?

 Are the independent and the dependent variables quantitative?

 Is the independent variable set up so there are 5 intervals?

 Are there at least 5 trials at each interval of the independent variable?

 Are regular measurements of controlled variables included?

 Is there a clear picture or diagram of the experimental apparatus?

 Are all materials used clearly and precisely listed? (exact sizes of containers and concentrations of solutions must be stated)

Data collection and processing criteria 

 Is the raw data presented in a table with an appropriate title and in the proper format?

 Are all parts of tables presented clearly labeled?

 Is the precision of the measuring device(s) used included with each table? (This includes + the smallest division of the device.)

 Are all uncertainties presented?

 Is the raw data properly processed? (This may include statistical tests, percent change, or simple means.)

 Is the processed data presented properly in a table or in a graphical representation?

 Is the use of decimals consistent?

 Do the decimals not exceed the capability of the measuring devices?

 Are uncertainties included with tables or graphs showing processed data?

 For statistical tests, is a clear explanation of the test given with at least one clear example of the test being applied to the raw data?

Conclusion and evaluation 

 Is there a clear pattern shown by your processed data?

 Is a clear conclusion, using the processed data, presented?

 Is the actual processed data used in the conclusion?
Is there a correlation between your work and literature values? (if applicable)

 Are weaknesses of experimental design stated?

 Is the quality of the data discussed?

 Are there references to equipment or processes in the discussion of the design weaknesses?

 Are suggested modifications to the design presented based on the weaknesses presented?

 Are the suggested modifications specific and significant?

Laboratory skills (assessed summatively) 

 Do you follow directions?

 Do you seek assistance when appropriate? (Independence is encouraged.)

 Are you carrying out proper safety measures consistently?

 Can you effectively use a variety of biological techniques?

 Are you able to properly use common experimental equipment in carrying out biological procedures?

 Are you consistently working in the lab in a way that does not put yourself or others in harm’s way

Internal Assessment Student Guide 

	1. 
	General introduction 

Students in the IB program are evaluated to set of standards using several methods. First you are evaluated by the teacher to these standards in laboratories. This is called the Internal Assessment or IA. Second, you are evaluated by a series of three tests which are referred to as papers 1, 2, and 3. Each of these is known as the External Assessment. Collectively, the papers account for 76% of a candidate’s grade while the internal assessment amount to 24% of the final grade. 

	1.1 
	What is internal assessment? 

Internal assessment judges each candidates work based on criteria and not on other student's work. The criteria are based on a rubric. It is the teacher's job to assess practicals (or laboratories) based on achievement level descriptors which have been defined. The IA is evaluated initially solely by the teacher. However, samples of the practical are examined by IB. examiners to ensure a standard method of evaluation. Adjustments may be made if a teacher is too hard or too easy in the evaluation process. Included with the laboratories, which are supposed to cover a range of the various syllabus topics, is what is called the group 4 project. This is a collective undertaking of the IB students to study, evaluate, judge, experiment and draw conclusions about a topic they decide to study. Working with various IB science classes either at one school or between schools this project is a collaborative undertaking where the processes are emphasized rather than the products. 

	1.2 
	What is my teacher required to do? 

Teachers judge the internal assessment against descriptors for each criterion. The goal is to determine the descriptor that conveys most accurately, the achievement level attained by the student. The process is an approximation and professional judgment is made to identify the descriptors that most closely match the work. 

	2 
	Design 

	2.1 
	What constitutes a focused research question? 

Design 

It is suggested that you write both an Aim and a Research Question. This is very important because if you have a properly focused research question you are in a better position to produce a sound design and good evaluation/conclusion. The following may help you: 

Aim 

This is a general statement about the purpose of the investigation.
e.g. to examine the effects of temperature on the permeability of cell membranes 
Research Question 

In general terms, this is the aim expressed as a question, or sometimes a series of questions. Note, however, that by contrast to the aim, the research question includes the specific details of the investigation/experiment. 
Ask yourself: 

· have I stated the names of the specific organisms/compounds etc. to be used? 

· have I referred specifically to the independent and dependent variables in the experiment? 

· have I stated the levels (not just the range) of the independent variables to be tested? 

· (if the dependent variable cannot be measured directly) have I explained how the dependent variable is to be measured? 

· have I specified the duration of the experiment? 

	2.2 
	What is the difference between a dependent variable, an independent variable and a controlled variable? 

The dependent variable is the factor you are going to measure, e.g. change in mass (g) and it’s the one that goes on the Y-axis. 

The independent variable is the factor you want to investigate, e.g. Concentration of solution (%), and you will CHOOSE a wide range and at least 5 values over that range to test. It goes on the X-axis. 

Remember ‘DRY-MIX’: Dependent, Responding, Y-axis. Manipulated, Independent, X-axis.

When you design your table of results, the independent variable goes in the left hand column, and the dependent variable goes in the right hand column (Don't forget to include units/uncertainties).



A controlled variable is one of many factors held constant, thereby ensuring that they are not the cause of any differences in the results seen. 

	2.3 
	Do you have any advice for designing a method that effectively controls variables? 
Use a table format with the following headings: 
Controlled Variables and How I will control it

By using a table, it ensures that you have both identified the relevant variables (minimum of 3) and stated how you will control each one of them. 

When doing 'in vitro' lab work (enzymes, osmosis pracs etc.) it is easy to specify how you will keep the temperature constant (use a water bath at a specified temperature), or pH (use buffers of given values), cylinder size (using a cork borer) etc. 

If you are doing a lab using students as subjects, measuring a physiological factor 'in vivo' in your subjects (for example, Breathing Rate, Heart Rate, Vital Capacity, Peak Expiratory Flow (PEF), etc) then a number of factors will affect the subjects response. While you cannot control them in the same way that you can in an 'in vitro' lab, you can specify that only certain subjects were included in your experiment. For example, gender, age, general fitness level, presence of asthma, height, weight or BMI, whether the subject plays a brass instrument, or is an athlete are just some factors that might affect your results. You should either specify (for example) that only males, of a certain age, with no history of asthma, in good health were used, or record gender, height, age, and any other relevant factor (presence/severity of asthma) as well as the physiological factor (the dependent variable that you are measuring), and then look for a correlation between them. 

	2.4 
	What constitutes sufficient relevant data? 

Once you have planned to investigate over an appropriate range with a minimum of 5 values, you should then specify in your method that you will repeat your experiment so that you have a minimum of three pieces of data (more is better) for each value so that a mean and standard deviation can be calculated.
If you are using students as subjects, then you should use the largest sample size possible (10 should be the absolute minimum in each group), and other relevant data should also be recorded-height, BMI, presence of asthma, etc. 



	3 
	Data collection and processing 

	3.1 
	What advice can be offered regarding the recording of raw data? 

 Read experiment carefully and understand the ultimate goal. 

 Before starting the experiment take time to design data table. 

 Data table must have the following : 

 A matrix with appropriate title 

 Relating to the purpose of the experiment 

 Units / Uncertainties 

 Measurement matching uncertainties (decimal places) 

 Any errors in measurement stated 

	3.2 
	What are uncertainties and why must I take them into account? 

Regarding Uncertainties: 
 Uncertainties are a range of acceptable measurements that account for errors due to the increments of the instrument of measure itself. 

For example: 

- When you take a centimeter ruler, you notice that the smallest increment is 1 mm or 0.1 cm. 

- Most people can agree that you can at least read 0.5 mm or 0.05 cm on this ruler. 

- Therefore, this ruler has an uncertainty of +/- 0.05 cm 

 These must be taken into account because all instruments of measure have increments. The smaller the increment, the more accurate the reading. 

For example: 

- If you measured 100 mL of liquid in a 100 mL graduated cylinder and a 100mL beaker, you would find the graduated cylinder is much more accurate. 

- Why? The increments on a 100 mL graduated cylinder are much smaller and therefore much more accurate than a 100 mL beaker. Therefore, the graduated cylinder has a smaller uncertainty value. Making this instrument of measure more accurate for measuring volume. 

	3.3 
	What kind of associated qualitative data should be included? 

Regarding Qualitative Data: 

Any observable data that enhances the quality of the data itself and is aligned with the purpose of the experiment should be included. 

For example: 

- Experiment that involves color, precipitate, texture, size and or odor change can be included. 

- If needed, a legend of what these changes indicates (controls) can also be helpful. 

	3.4 
	What is the distinction between aspect 2 and aspect 3; i.e. between processing data correctly and presenting processed data correctly? 

Aspect 2: Process the quantitative raw data correctly: 

Data Processing can be shown in several ways: 

a. On a separate data table or with the data collection. This depends on the volume of data / data processing / space availability on paper. 

b. The appropriate numbers and calculations. 

c. Selecting appropriate graphs (scatter plot or bar), charts, with the appropriate variables in mind. 

Aspect 3: Presents processed data appropriately and, where relevant, includes errors and uncertainties: 

Guidelines to presenting data processing: 

a. Processing data in tables: 

 In data table format 

 The formula of what is being calculated should be shown, and units given in the top appropriate column of the table. 

 Uncertainties and errors included if calculations require it. 

 Significant figures during calculations accounted for when necessary 

b. Graphs / Charts: 

 Appropriate Title (guide: Relationship between ….. or Y vs. X) 

 Should not be too big or too small. Appropriate scale on X and Y access, units included 

 Plotting done using dots or ‘x’. 

 Line or curve of best fit when appropriate 

 Error bars included depending on sample size 

	3.5 
	What is a statistic? What kind of statistics should I use? 

Statistics is a mathematical analysis of data that can be used to spot trends or isolate causes. 
1. Student’s t test: One studies the measurement of a single type of quantity, known as a single variable. For example, one could try to find the increasing incidences of malaria during the monsoon season in India. Results are compared to an established standard, and by using probability, a trend can be found. Alternatively, results are used to produce a range estimate for the larger group from which the data samples come from. You see this type of statistics when you look at genetic trends of fruit flies across the US with their margins of error or standard deviations. 

2. ANOVA test: The other common form of statistics is concerned with comparing how one quantity is affected by another, or whether there is a difference among similar quantities. For example it can be used to determine if certain hybrids of crops are significantly different from other hybrids. We can measure how well one variable is affected by the other by producing a graph which best fits the data to make predictions or spot trends. 

3. Chi Squared test: This test compares the observed counts of particular cases to the expected counts. For example, in genetic studies the chi-squared test is used to evaluate a genetic theory by comparing actual results to theoretically expected results. Many experiments using fruit flies have used this method of statistical analysis. 

	3.6 
	What must I do to show an understanding of errors and uncertainties in my processed data? 

Showing understanding of errors and uncertainties: 
 All measurements have uncertainties 

 In data collection you can show this by showing +/- sign with the uncertainty of the instrument of measure. 

 Make sure that you maintain the correct significant figures as with your uncertainties in your data collection and processing. 

 Statistical analysis can show trends. With these trends you can show percent errors or standard deviations from the expected results. 

Here is a helpful checklist: 

DCP – In my lab report, I have… 

o Included all the raw data 

o Included uncertainties on all measured variables 

o Included all units and ensured units of measurement and uncertainties are the same 

o Used consistent decimal places in each column of data 

o Displayed my data in a table 

o Included titles for my tables that describe their contents 

o Organized my table in a way that is easy to read 

o Calculated averages, reaction rates, and % changes where necessary 

o Displayed my processed data in an organized table, complete with title and units 

o Ensured that my significant figures are no greater than the lowest number of significant figure in the raw data used to in the processing of that data (see additional sheet on Dealing with Uncertainties in Biology) 

o Included sample calculations below the table 

o Calculated any percentage errors (compared to published values) that are required 

o Graphed my PROCESSED data if it is appropriate to do so (don’t graph raw data) 

o Chosen the correct type of graph (scatter plot, bar, histogram, etc) 

o Put error bars on the graph that represent either max/min values or +/- standard deviation if there are enough samples per condition (usually a minimum of 5) 

o Ensured my graph has a title, axis labels (with units), and scales that are appropriate 

o Drawn a line of best fit where appropriate 

	4 
	Conclusion and evaluation 

	4.1 
	What are the features of an effective conclusion? 

Effective conclusions will have many of the following characteristics. 

 There will be references to the quantitative data in the body of the conclusion. 

 Where applicable there will be references to other experiments or literature values. 

Begin by addressing whether your data supports or refutes your prediction. (Be sure to restate your prediction.) This should be discussed not just stated. You need to justify your interpretation of the data (as supporting or not supporting your prediction) by referring to the information in your graphs. Avoid the use of the words "proof" or "proves” within your conclusion because your data will not actually prove anything. 

	4.2 
	What constitutes a justification for an experimental conclusion? Distinguish between support of a conclusion and proof of a conclusion. 

The data may support or refute your prediction but will not actually prove anything. 

	4.3 
	Identify some of the things that lead you to lack confidence in the conclusions drawn from experiments. 

The amount of data collected may be too small to provide adequate support for your prediction. Also, the number of trials may be insufficient or the sample size not large enough. 

	4.4 
	Distinguish between limitations in the design of procedures and limitations in the performance of procedures. 

Limitations of the design of procedures discuss how well your experimental design helped answer your experimental question. Here you discuss what worked well, and why, plus what did not work well, and why. Outlier points, results of statistical tests, what the error bars on graphs show, etc. can be discussed. 
Limitations in the performance of procedures discuss the realistic and useful improvements could be made to the design of procedures that could possibly lead to better results if the investigation were to be conducted again.
	


IB LAB GRADING RUBRIC

DESIGN
	Levels/marks 
	Aspect 1 
	Aspect 2 
	Aspect 3 

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

	Complete/2 
	Formulates a focused problem/research question and identifies the relevant variables.
	Designs a method for the effective control of the variables.
	Develops a method that allows for the collection of sufficient relevant data.

	Partial/1 
	Formulates a problem/research question that is incomplete or identifies only some relevant variables.
	Designs a method that makes some attempt to control the variables.
	Develops a method that allows for the collection of insufficient relevant data. 

	Not at all/0 
	Does not identify a problem/research question and does not identify any relevant variables.
	Designs a method that does not control the variables.
	Develops a method that does not allow for any relevant data to be collected.


DATA COLLECTION AND PROCESSING
	Levels/marks 
	Aspect 1 
	Aspect 2 
	Aspect 3 

	
	Recording raw data 
	Processing raw data 
	Presenting processed data 

	Complete/2 
	Records appropriate quantitative and associated qualitative raw data, including units and uncertainties where relevant.
	Processes the quantitative raw data correctly.
	Presents processed data appropriately and, where relevant, includes errors and uncertainties.

	Partial/1 
	Records appropriate quantitative and associated qualitative raw data, but with some mistakes or omissions.
	Processes quantitative raw data, but with some mistakes and/or omissions
	Presents processed data appropriately, but with some mistakes and/or omissions.

	Not at all/0 
	Does not record any appropriate quantitative raw data or raw data is incomprehensible.
	No processing of quantitative raw data is carried out or major mistakes are made in processing.
	Presents processed data inappropriately or incomprehensibly. 


CONCLUSION AND EVALUATION 

	Levels/marks 
	Aspect 1 
	Aspect 2 
	Aspect 3 

	
	Concluding 
	Evaluating procedure(s) 
	Improving the investigation 

	Complete/2 
	States a conclusion, with justification, based on a reasonable interpretation of the data.
	Evaluates weaknesses and limitations.
	Suggests realistic improvements in respect of identified weaknesses and limitations.

	Partial/1 
	States a conclusion based on a reasonable interpretation of the data.
	Identifies some weaknesses and limitations, but the evaluation is weak or missing.
	Suggests only superficial improvements.

	Not at all/0 
	States no conclusion or the conclusion is based on an unreasonable interpretation of the data.
	Identifies irrelevant weaknesses and limitations.
	Suggests unrealistic improvements.


MANIPULATIVE SKILLS (ASSESSED SUMMATIVELY) 

The criterion addresses objective 5.

	Levels/marks 
	Aspect 1 
	Aspect 2 
	Aspect 3 

	
	Following instructions* 
	Carrying out techniques 
	Working safely 

	Complete/2 
	Follows instructions accurately, adapting to new circumstances (seeking assistance when required)
	Competent and methodical in the use of a range of techniques and equipment.
	Pays attention to safety issues.

	Partial/1 
	Follows instructions but requires assistance.
	Usually competent and methodical in the use of a range of techniques and equipment.
	Usually pays attention to safety issues.

	Not at all/0 
	Rarely follows instructions or requires constant supervision.
	Rarely competent and methodical in the use of a range of techniques and equipment.
	Rarely pays attention to safety issues.


**Instructions may be in a variety of forms: oral, written worksheets, diagrams, photographs, videos, flow charts, audio tapes, models, computer programs, and so on, and need not originate from the teacher.

