
u Features of a high quality IA
u How to guide students through the process
u How to mark effectively for students and moderators

Peter Marier, 2021

ALL ABOUT THE BIOLOGY
INTERNAL ASSESSMENT(IA)



THE INTERNAL ASSESSMENT (IA)

• Enables students to demonstrate the application of their skills
and knowledge, and to pursue their personal interests, without
the time limitations and other constraints that are associated
with written examinations

• The internal assessment should, as far as possible, be woven into 
normal classroom teaching and not be a separate activity 
conducted after a course has been taught

• Compulsory for both SL and HL students with identical criteria
• Criteria vary between different subject areas (like ESS and DT)
• Worth a significant portion of the course grade (20%) or even 

more if non-exam route



WHY DO I CARE SO HARD ABOUT IT?

As a biology teacher, my primary goal is for my students 
to enjoy and appreciate the study of science – if they 
end up pursuing a career in the field, BONUS!

Problem it is difficult for students to see learning science 
beyond exam preparation, i.e. “what do I need to know in 
order to regurgitate it later and then delete it”

Solution personal agency in a project they care about

Ø An IA is a window into the scientific method and academia
Ø Bridges the gap between theory and application
Ø Students will poor exam skills can see success here
Ø More interaction with students can greatly improve 

relationship and engagement in the course
Ø Fosters student independence towards project completion



MAKING SENSE OF THE CRITERIA

• Levels of performance are 
described using multiple 
indicators per level. 

• At a specific level, indicators can 
be all present, separated or all-
together absent 

Ø a candidate can demonstrate 
performances that fit into 
different levels. 

How to fix this??? 
Markbands are used and examiners 
and teachers use a best-fit 
approach in deciding the 
appropriate mark for a particular 
criterion.



WHERE TO GET INFORMATION

Teacher Support Material  Links to all subjects in all 
offered languages has been compiled here

ØVisit the support material for your subject area
ØBecome familiar with the criteria
ØLook through student assessed samples 

https://www.reddit.com/r/IBO/comments/6s95hy/resources_ib_teacher_support_material_tsm/


EXPAND UPON VAGUE CRITERIA

• The IA markbands can at 
points be vague (in my 
opinion) and this makes it 
tricky to determine what 
markband a student’s work 
is best deserving.

• Chris Pain at Bioknowledgy
has created a fantastic 
expanded rubric * that can 
help in partitioning and 
determining what evidence 
constitutes what band.

* found in PD session folder

https://www.bioknowledgy.info/individual-investigation.html


A large hurdle for students is coming up with an idea for their IA

TIPS
• Personally relevant/interest
• Unique in some way (topic/method/analysis, etc.)
• Relevant/applicable to local +/ global issues
• Extends prior studies
• Students must be able to justify WHY they are choosing a topic and why it’s 

important
• Student cannot repeat IA ideas from their other courses or have IA similar to 

their peers in the same class – each IA should be unique 

FORMULATING RESEARCH QUESTIONS

Rule of thumb  if you know what’s going to happen it a bad/boring topic.



FORMULATING RESEARCH QUESTIONS

• Depending on how many students you supervise, there could be a large 
requirement for unique ideas in a given year. 
• Thus, I tell students, the earlier they can get an approved topic, the better 

as it will be off the table for others – i.e. first come first served for topic 
selection

à I share a spreadsheet* with my class early which guides them in 
topic creation.

* found in PD session folder



RQ EXEMPLARS

• Local environmental connection : Qingdao experiences drought 
conditions regularly which negatively influences crops. Investigation aims 
to tackle this issue by testing various ratios of SAP within soil to improve 
the efficacy of water retention and therefore plant growth.  

• Extending prior studies : SAP : soil ratios investigated here are different 
than those in the literature

• Novel setup : investigation simulates conditions of water stress by 
providing half of the recommended water to the plants in order to make 
investigation more applicable and relevant. Use of SAP is also novel

How does the ratio of super absorbency polymer 
(SAP) to soil affect the growth of Phaseouls vulgaris 

(bush bean) under conditions of water stress?



RQ EXEMPLARS

• Cultural connection : student is Korean and wanted to test the cultural 
practice of using washed rice water to grow plants vs commercially 
available fertilizer to scientifically test this practice

• Environmental connection : Investigation is linked to reducing water 
consumption

• Novelty : Limited prior work done in this area
• Even though the experiment is rather plain (growth of plants), the 

blending of cultural practice demonstrates curiosity and novelty

How does the growth of Pisum sativum compare 
when watered by washed rice water versus tap 

water and NPK fertilizer? 



To what extent does pretreating Pisum sativum L. 
seeds with gibberellic acid (GA3) improve germination 

success after 96 hours at different concentrations of 
NaCl (0.06M, 0.12M, 0.18M, 0.24M, 0.30M)?

• Personal environmental connection : Zeeland, NL (where student is from) 
experiences high salinity conditions which are worsening, impacting plant 
growth. Investigation aims to test the impact of a growth hormone on varying 
salinity levels by measuring germination success of a local salt-tolerant plant

• Extending prior studies : GA3 hormone not studied with this study species and 
limited studies examining impact at different salinity levels

• Complex methodology : investigation had two groups (hormone/no hormone), 
each containing 5 IVs

RQ EXEMPLARS



How does the amount of magnesium carbonate 
(MgCO3) powder applied onto Raphanus sativus    

(radish sprouts) affect its growth as measured by   
change in plant length and mass after 10 days?

• Personal environmental connection : student is a rock climber which uses 
MgCO3 as a powder.  Curious if the deposition of this powder impacts local 
flora (study species)

• Extending prior studies : MgCO3 was used but not on study species and 
applied as a solution, not powder.

• Unique investigation : investigation applies the powder in a unique student-
developed manner which attempts to simulate deposition from rock climbing

RQ EXEMPLARS



To what extent can the concentration of 
capsaicin in gochugaru (Capsicum annuum) 
delay the time it takes for kimchi to reach its 

optimal pH of 4.5 during fermentation?

• Personal environmental connection : student is part Korean and his 
family makes kimchi at home. Wanted to test the practice of adding 
peppers in order to improve kimchi production. Used scientific methods 
to determine successful fermentation
• Unique investigation : investigation blends cultural practices and 

scientific theory.  DV is the time it takes to reach a previously determined 
optimal pH. Method very much devised by student.

RQ EXEMPLARS



How does varying directional wind speed (0.0, 1.0, 
2.5, 3.2 ms-1) impact transpiration rate (μL/min) in 

Ficus umbellata differently for various leaf surface 
areas (small, medium, large) as measured by rate 

of water uptake using a potometer?

• Extending prior studies : prior studies examining impact of boundary layer due 
to leaf size is expanded upon using a living study species rather than model. 

• Complex methodology : multiple IVs groups are examined simultaneously
• Even though the experiment is studied in AHL (potometers) the investigation is 

complex and examines factors beyond the scope of the curriculum

RQ EXEMPLARS



GUIDING STUDENTS

Go over the criteria, strand-by-strand
Ø What does it mean?
Ø How can this be achieved?
Ø Example of what this looks like

* Criteria can appear to be vague and difficult to understand, 
thus teachers have took it upon themselves to create more 
tailored guides/checklists to help students in determining 
whether they have met all the requirements. 

à Look online for these or create them yourself



* found in my resources folder



Many student IAs 



BACKGROUND

• Organized
àHeaders/sub-headers + paragraphs
• Detailed
àPersonal engagement/novelty/prior 

studies
àBiological theory
àStudy species
• Well-supported
àScientific sources (journals)
àMultiple sources

Personal Engagement Exploration



AIM, RQ, HYPOTHESIS

• Aim clearly provided
• RQ clearly stated
• Hypothesis provided clearly 

and justified using scientific 
theory

Personal Engagement Exploration



IV AND DV

• IV clearly stated along with the 
experimental groups

• Justification for why these groups 
were chosen (using scientific 
theory/past studies)

• DV clearly stated along with units
• Justification for why this method 

of measure is chosen + length of 
time (if applicable) using 
scientific theory/past studies

Exploration



CONTROLS
• Presented as a table (does not 

span pages)
• Impact of variable (why is this 

being controlled) justified using 
scientific theory
à Should clearly relate to the DV
• Method of control (how is this 

being controlled) explained using 
specific apparatus and values

Exploration



RISK MANAGEMENT

• Regardless of the dangers within 
an investigation, this section 
NEEDS to be present and detailed

• Risks should be clearly identified 
and explained along with detailed 
methods of preventing harm

• Some experiments may have no 
health risks and this should be 
mentioned. However all
investigations need to consider 
ethical/environmental concerning 
regarding waste and disposal

Exploration



MATERIALS

• Can either provide all materials for the 
experiment at the start of the 
methodology (top example) or 
provided before each section of the 
methodology (bottom example)

• Measuring apparatus should include 
uncertainties

• Chemicals/substances should include 
quantities 

• Containers should include 
dimensions/volume

Exploration



METHODOLOGY

• Should be specific with apparatus, 
volumes, quantities, etc. 

• Rule of thumb: if it’s not written, it is 
not done. Need to be very explicit

Bad Ex pour water into graduated 
cylinder
Good Ex pour 40mL water into a 50mL 
graduated cylinder ± 0.5mL
• Should include diagrams or 

experimental setup for clarity
• If methodology is adapted from a 

known protocol, should be 
referenced

Personal Engagement Exploration





RAW DATA

• Raw data should be separated from 
processed data

• IV should be in leftmost column and 
DV (trials) should be on the right

• Units and uncertainty listed in 
column headers

• All data presented to same accuracy
• Outliers can be shown for further 

clarity 

Analysis 



PROCESSED DATA

• Processed data should not 
include trails as typically a mean 
will be calculated and used for 
graphing purposes

• A description can accompany 
table explaining what was 
calculated and how

• Statistical analyses should be 
explained and presented (full 
stats can be included in appendix 
if too lengthy) including 
alternative and null hypotheses

Analysis 



GRAPH(S)

• Graph should contain a detailed 
caption (including error bar source 
and any other statistical tests)

• Axes labelled clearly with unit

• Legend (if necessary)

• Scaling appropriate

• Not blurry (especially important if 
they screenshot from LoggerPro as 
this can cause poor image quality)

Analysis 





ANALYSIS

Citing tables and 
graphs describe
• overall trends and specific 

differences among groups
• outliers (if any)
• Stats test (χ2 / ANOVA + post-hoc 

and p values)
• do you accept or reject your null 

hypotheses based on p values
• error bars and St.Dev/CV -

uncertainty in data

Analysis 



CONCLUSION
• Overall conclusion from results
• Explain conclusion using 

scientific theory with references 
from literature

• Re-state RQ and answer it
• Re-address original hypothesis
• Discuss strength of the 

conclusion based on stats, error, 
uncertainty (i.e. how sure are you 
of this conclusion)

• Re-address context/applicability 
in light of your results

Personal Engagement Evaluation



1. 
Overall 

conclusion

2. 
Explain results 

scientifically

3. 
Re-address RQ 
and hypothesis

4. 
Strength of 
conclusion

5. 
Context and 
application



EVALUATION -
STRENGTHS

ØOften forgotten by students!

Areas to include
• Number of trials/data set – should 

relate to St Dev value
• Novelty of data (not previously 

studied or expanding upon prior 
work)

• Potential applicability of findings
• Low p-values (if applicable)
• Low St Dev/CV/outliers

(if applicable)

Evaluation



• Every weakness/limitation listed should 
be accompanied by a specific 
suggestion for improvement 

• Weaknesses should be related to 
methodological (systemic) errors such as 
apparatus, IV range, method of 
measurement, duration, etc. Random 
errors can be addressed with increased 
repeats/trials

• Limitations and constraints due to lack 
of time / equipment / availability can be 
included also

• From the results, what should be 
examined next and why?

Evaluation

EVALUATION – WEAKNESSES + SUGGESTIONS 
FOR IMPROVEMENT 





WORKS CITED

• In the format of the student’s 
choosing – as long as its consistent

• Many online citations tools:
Calvin.edu
Citethisforme.com
• How to cite scientific papers: guide
• Strongly advise students to create a 

working document of all of their 
sources as they find them

* Few sources from non-scientific 
sources is a bad sign and can be 
addressed in PE

https://www.calvin.edu/library/knightcite/index.php
https://www.citethisforme.com/
https://www.scientificstyleandformat.org/Tools/SSF-Citation-Quick-Guide.html


FAQ

1. What if the report is over 12 pages?
Ø This can be addressed in COMM (focus)
ØNot like the EE, we read all included content (not necessarily appendix)
ØHowever, if report is lengthy due to complexity, and all included material is relevant, 

student can still score 4 in COMM (imo)

2. Should students include an appendix?
Ø Technically, no. Examiners do not need to read the appendices
ØMaterial that goes here should be additional (a lot of data, stats, pictures) and not 

crucial to the report. 

3. What about margins and font?
Ø nothing specified in the guide. I encourage students to manipulate margins in order to 

prevent formatting issues and reduce page count. Font should be at least 11 (imo)



FIRST DRAFT – COMMON MISTAKES
RQ too vague
à RQ should include all aspects of the investigation: IV, DV, and study species, 
location, and time period (if appropriate),

How does varying directional wind speed impact transpiration rate 
in Ficus umbellata differently for various leaf surface areas?

Good start but you can be more 
specific for your IV and DV:
• Include what ranges you are testing 

for both of your IVs – makes it clearer
• Include how you are measuring this 

rate of transpiration, i.e. tool

How does varying directional wind speed 
(0.0, 1.0, 2.5, 3.2 m s-1) impact transpiration 
rate (µL/min) in Ficus umbellata differently 
for various leaf surface areas (small, medium, 
large) as measured by rate of water uptake 
using a potometer? 

My feedback Final version



FIRST DRAFT – COMMON MISTAKES
RQ too vague
à If short forms are used, they should be defined in the question to make it 
easier to interpret

What everyday ingredient (water, salt, honey, pineapple juice, lemon juice) diluted 
in distilled water to create 10% solutions, best inhibits amount of browning in 
Malus domestica measured via changes in L*a*b* and RGB values?

• “everyday ingredient” should be 
reworded to something more specific

• Species name should be italicized. 
Variety?

• L*a*b* and RGB should have what they 
stand for, perhaps in brackets? this 
makes it easier to understand

To what extent does distilled water and 10% 
solutions of easily obtainable ingredients (salt, 
honey, pineapple juice, and lemon juice), 
inhibit the amount of browning in Malus 
domestica [Tsugaru] as measured by changes 
in L*a*b* (lightness, redness, yellowness) and 
RGB (red, green, blue) values?

My feedback Final version



Introduction has poor flow
à The introduction should logically connect one concept to another
à Should contain detailed biological theory related to your investigation, i.e. if you are 

investigation photosynthesis – explain this
There should be a clear link between PE/context to prior studies and then to investigation so it is clear 
why this study is being done. Every aspect should be clearly justified in order to give reader confidence 
in the design.

Sample structure
1. Context – i.e. why should we care (pollution and impacts, improvement in an aspect 

of life, testing a cultural practice, little known in literature)
2. Biological theory – Explain in detail any aspects being studied (ex: if studying impact 

of pollutant on plant growth, explain how this chemical can impact this specifically 
and what factors can influence plant growth generally and why)

3. Prior studies – what is currently known in the literature about this. Outline past 
studies/results.  Any gaps? What can your investigation extend or do differently?

4. Study species/location of study – why is this species chosen for this investigation?
5. Aim – overall, what do you hope to accomplish/find out in this investigation and why?

FIRST DRAFT – COMMON MISTAKES



Your background has a good base but it lacks biological theory and citations.
The background could be even easier to follow and more organized with the use of subheadings. This 
will make it more clear as to the flow of the background and the formation of the aim and RQ more 
organic.
I suggest you reorder your introduction to the following:
1) Organic wastes in aquatic systems
Introduce your context: organic wastes being dumped in aquatic bodies. What are organic wastes? 
Why is this occurring? Where is this occurring? Specifics examples in Japan to make this more relevant 
to your study. Generally, why is this a problem?
2)  Impact of Ammonium wastes
Specifically discuss Ammonium as a waste in aquatic systems. Where is it coming from? Biologically, 
how does ammonium impact organisms and the environment? Be detailed here.
3)  Application of plants in waste removal
How can plants be used to mitigate this issue? Past studies. Again, be specific and discuss the biology 
of the processes at play
4)  Study Species
Clearly justify the choice of Ludwigia ovalis as the study species to investigate this process. Explain 
how it is an ideal candidate and link it to past studies, local relevancy (Japan), etc. The reader should 
understand why this plant was chosen and how it could be a valid candidate for addressing this issue.

FIRST DRAFT – FEEDBACK EXAMPLE



I suggest breaking up this background into sections with subheadings - it will make it 
easier to read and follow. Ideally, when constructing an introduction you want the reader 
to understand the biology and theory of what you are doing and understand why you are 
investigating what you are doing.

Sections I would suggest
1)  Baking with yeast. Brief history of this process. Why this process is important etc. How 
can this process be improved?

2)  Biochemical theory of yeast fermentation. How does it work in detail. How can 
respiration be measured?

3)  Prior studies on using different saccharides and how this can influence the rate of 
fermentation. 

4)  How you are adopting/changing things. I.e. how is your study novel?
This leads to your aim organically

FIRST DRAFT – FEEDBACK EXAMPLE



Choice of Variables are not justified
The experimental groups of your IV should be justified
Why this range (why this max/min)? 
• Why these increments?
• Does it makes sense for your context (does it simulate realistic/theoretical values)? 
• Have these values been tested previously?  
• Does it make sense for your study species? 
The DV should be justified
• Why is this method of measurement appropriate? Are there alternatives?
• Has this method been used previously? Is it accepted/well-known?
• Are you adapting this method in some way? Why?

*These justifications should be supported by scientific references (past studies, 
biological theory, etc.)

FIRST DRAFT – COMMON MISTAKES



Control variables are vague

Temperature of what? 
Specify

Variable Impact Method of control
temperature If temperature of solution is different, than 

adsoption of lead ions will be impacted, making 
test unfair 

Thermometer will be used to 
monitor the temperature change

Need to specifically explain why 
temperature can impact your DV, in this 
case adsoption of Pb ions by fruit peels. 
Should be supported by scientific literature

Variable Impact Method of control
Temperature of 
lead (II) nitrate 
solution

Several prior studies have shown that temperature cans 
significantly affect the rate of adsorption by fruit peels. (Sharma, 
2014) (Obi & Njoku, 2015) (Annadurai et al., 2003) Specifically, an 
increase in temperature results in an increase in the rate of 
adsorption considering that the number and size of active pores in 
the fruit peel’s surface increases; thus increasing surface area and 
enabling more 𝑃𝑏!" ions to be adsorbed. 

Magnetic stirring heating mantles were used to 
keep the temperature constant at 23 °C. This 
temperature was chosen as it is a temperature at 
which all 5 fruit peels being studied can undergo 
biosorption. This was shown by a prior study on the 
effects of temperature on the biosorption capacity 
of different fruit peels. (Horsfall Jnr & Spiff, 2005)

Thermometers don’t regulate 
temperature. What apparatus will 
you use to keep temp constant? 
What temp? Why?

FIRST DRAFT – COMMON MISTAKES
Original

Final version



Formatting errors
• Page numbers (if title page is used, this is NOT numbered)
• Writing in 3rd person passive whenever possible. 1st person minimized but can be 

present (PE)
• Figure captions – every picture/diagram/table/graph should have a name (figure 1) and 

corresponding caption (outlining what it is)
• Tables break pages – if a table NEEDS to break a page than restate the column headers 

to make the table clear and easy to read
• Table column headers – include name (± unit)
• Accuracy of values presented 
Øshould be same as uncertainty listed (if ±0.1cm then data should be 2.1 not 2 or 2.11) 
Øshould be all the same (even if 0, list as 0.0)

• Graphs
ØSource of error bars should be included in caption as well as any stats
ØAxes labelled with units, not blurry (especially if imported), appropriate scaling and 

tick marks

FIRST DRAFT – COMMON MISTAKES




