Assessment

Internal assessment

Purpose of internal assessment

Internal assessment is an integral part of the course and is compulsory for both SL and HL students. It
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.

The internal assessment requirements at SL and at HL are the same.

Guidance and authenticity

The scientific investigation (SL and HL) submitted for internal assessment must be the student’s own work.
However, it is not the intention that students should decide upon a title or topic and be left to work on the
internal assessment component without any further support from the teacher. The teacher should play an
important role during both the planning stage and the period when the student is working on the
internally assessed work. It is the responsibility of the teacher to ensure that students are familiar with:

. the requirements of the type of work to be internally assessed
. the Sciences experimentation guidelines publication

. the assessment criteria. Students must understand that the work submitted for assessment must
address these criteria effectively.

Teachers and students must discuss the internally assessed work. Students should be encouraged to initiate
discussions with the teacher to obtain advice and information, and students must not be penalized for
seeking guidance. As part of the learning process, teachers should read and give advice to students on one
draft of the work. The teacher should provide oral or written advice on how the work could be improved,
but not edit the draft. The next version handed to the teacher must be the final version for submission.

It is the responsibility of teachers to ensure that all students understand the basic meaning and significance
of concepts that relate to academic integrity, especially authenticity and intellectual property. Teachers
must ensure that all student work for assessment is prepared according to the requirements and must
explain clearly to students that the internally assessed work must be entirely their own. Where
collaboration between students is permitted, it must be clear to all students what the difference is between
collaboration and collusion.

All work submitted to the IB for moderation or assessment must be authenticated by a teacher, and must
not include any known instances of suspected or confirmed malpractice. Each student must confirm that
the work is their authentic work and constitutes the final version of that work. Once a student has officially
submitted the final version of the work, it cannot be retracted. The requirement to confirm the authenticity
of work applies to the work of all students, not just the sample work that will be submitted to the IB for the
purpose of moderation. For further details, refer to the IB publications Academic integrity policy, Diploma
Programme: From principles into practice and the relevant general regulations (in Diploma Programme
Assessment procedures).

Authenticity may be checked by discussion with the student on the content of the work, and by scrutiny of
one or more of the following.

. The student’s initial proposal
. The first draft of the written work

. The references cited
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«  The style of writing compared with work known to be that of the student
. The analysis of the work by a web-based plagiarism detection service such as www.turnitin.com

The same piece of work cannot be submitted to meet the requirements of both the IA and the EE.

Time allocation

Internal assessment is an integral part of the physics course, contributing 20% to the final assessment in the
SL and the HL courses. This weighting should be reflected in the time that is allocated to teaching the
knowledge, skills and understanding required to undertake the work, as well as the total time allocated to
carry out the work.

It is recommended that a total of approximately 10 hours (SL and HL) of teaching time should be allocated
to the work. This should include:

. time for the teacher to explain to students the requirements of the internal assessment
. class time for students to work on the internal assessment component and ask questions
. time for consultation between the teacher and each student

. time to review and monitor progress, and to check authenticity.

Safety requirements and recommendations

It is the responsibility of everyone involved in science education to make an ongoing commitment to safe
and healthy practical work.

The working practices and protocols should be effective in safeguarding students and protecting the
environment. Schools are responsible for following national or local guidelines, which differ from country to
country. The Physics teacher support material provides some further guidance.

Using assessment criteria for internal assessment

For internal assessment, a number of assessment criteria have been identified. Each assessment criterion
has level descriptors describing specific achievement levels, together with an appropriate range of marks.
The level descriptors concentrate on positive achievement, although for the lower levels failure to achieve
may be included in the description.

Teachers must judge the internally assessed work at SL and at HL against the criteria using the level
descriptors.

. The same assessment criteria are provided for SL and HL.

«  Theaimis to find, for each criterion, the descriptor that conveys most accurately the level attained by
the student, using the best-fit model. A best-fit approach means that compensation should be made
when a piece of work matches different aspects of a criterion at different levels. The mark awarded
should be one that most fairly reflects the balance of achievement against the criterion. It is not
necessary for every single aspect of a level descriptor to be met for that mark to be awarded.

. When assessing a student’s work, teachers should read the level descriptors for each criterion until
they reach a descriptor that most appropriately describes the level of the work being assessed. If a
piece of work seems to fall between two descriptors, both descriptors should be read again and the
one that more appropriately describes the student’s work should be chosen.

. Where there are two marks available within a level, teachers should award the upper marks if the
student’s work demonstrates the qualities described to a great extent; the work may be close to
achieving marks in the level above. Teachers should award the lower marks if the student’s work
demonstrates the qualities described to a lesser extent; the work may be close to achieving marks in
the level below.

. Only whole numbers should be recorded; partial marks (fractions and decimals) are not acceptable.
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. Teachers should not think in terms of a pass or fail boundary but should concentrate on identifying the
appropriate descriptor for each assessment criterion.

. The highest level descriptors do not imply faultless performance but should be achievable by a
student. Teachers should not hesitate to use the extremes if they are appropriate descriptions of the
work being assessed.

. A student who attains a high achievement level in relation to one criterion will not necessarily attain
high achievement levels in relation to the other criteria. Similarly, a student who attains a low
achievement level for one criterion will not necessarily attain low achievement levels for the other
criteria. Teachers should not assume that the overall assessment of the students will produce any
particular distribution of marks.

. It is recommended that the assessment criteria be made available to students.

Internal assessment details—SL and HL

The scientific investigation

Duration: 10 hours

Weighting: 20%

The IA requirement is the same for biology, chemistry and physics. The IA, worth 20% of the final
assessment, consists of one task—the scientific investigation.

The scientific investigation is an open-ended task in which the student gathers and analyses data in order
to answer their own formulated research question.

The outcome of the scientific investigation will be assessed through the form of a written report. The
maximum overall word count for the report is 3,000 words.

The following are not included in the word count.

. Charts and diagrams

. Data tables

. Equations, formulas and calculations

. Citations/references (whether parenthetical, numbered, footnotes or endnotes)
. Bibliography

. Headers

The following details should be stated at the start of the report.
. Title of the investigation

. IB candidate code (alphanumeric, for example, xyz123)

. IB candidate code for all group members (if applicable)

. Number of words

There is no requirement to include a cover page or a contents page.

Facilitating the scientific investigation
The research question should be of interest to the student, but it is not necessary that it encompasses
concepts beyond those described by the understandings within the guide.

The scientific investigation undertaken must have sufficient extent and depth to allow for all the descriptors
of the assessment criteria to be meaningfully addressed.

The investigation of the research question must involve the collection and analysis of quantitative data that
should be supported by qualitative observations where appropriate.

The scientific investigation allows a wide range of techniques for data gathering and analysis to be
employed. The approaches that could be used in isolation or in conjunction with each other are as follows.

. Hands-on practical laboratory work
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. Fieldwork

. Use of a spreadsheet for analysis and modelling

. Extraction and analysis of data from a database

. Use of a simulation.

The Physics teacher support material contains further guidance on these possible approaches.
Teachers must:

. ensure that students are familiar with the assessment criteria

. ensure that students are able to investigate their individual research question

. counsel the students on whether their proposed methodology is feasible in consideration of available
time and resources

. ensure that students have given appropriate consideration to safety, ethical and environmental factors
before undertaking the action phase

. remind students of the requirements for academic integrity and the consequences of academic
malpractice. The difference between collaboration and collusion must be made clear.

Developing the research question
Each student is expected to formulate, investigate and answer a unique research question, seeking advice
from their teacher.

A student must not present the same set of raw data as another student.

Methodology for individual work
Each student develops their own methodology to answer their individual research question. The student
investigates by:

. manipulating an independent variable

or

. selecting variables during fieldwork

or

. selecting different data from external databases.

The student might seek support from peers when collecting data.

Methodology for collaborative work

Collaborative work is optional and where it is facilitated the groups formed must be no larger than three
students. Students may organize their own groups. The teacher must provide guidance to ensure that all
students are fully engaged in the collaborative activity. Students must clearly understand the requirement
to conduct an individual investigation.

The methodology developed to answer their individual research question may be in part the outcome of
collaborative activity. A student within the group investigates their individual research question by
manipulating:

. a different independent variable from those selected by other group members

or

. the same independent variable with a different dependent variable from those selected by other
group members

or

. different data from those selected by other group members from within a larger communally acquired
data set.

In this context, collaborative work is permitted under the understanding that the final report presented for
assessment is that of the individual student. A report by the group is not permitted. All authoring, including
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the description of the methodology, must be done individually. This diagram illustrates a possible route
through the IA process where students collaborate.

Figure 3

A possible route through collaborative work

Teacher ensures
students develop
independent research

Student A
develops their
research question

Methodology

developed through
collaboration

Student A
runs their
experiment

Student B assists
student A to run
the experiment

Methodology
developed through
collaboration

Students A and C
assist student B to
run the experiment

Student C
develops their
research question

Methodology
developed through
collaboration

Student C
runs their
experiment

Student A authors Student C authors

their scientific
investigation report

their scientific
investigation report

Class collaboration to set up a database

A school may take part in a large-scale activity collecting data to generate a database using standardized
protocols. If a student decides to utilize this database in order to answer their research question, then the
investigation must be treated as a database investigation. In such a case the methodology should be
focused on the way the data is filtered and sampled from the whole database in the same way as if the data
was wholly acquired from an external source.

Assessing the scientific investigation
The performance in IA at both SL and HL is marked against common assessment criteria, with a total mark
out of 24. Student work is internally assessed by the teacher and externally moderated by the IB.

The four assessment criteria are as follows.

. Research design
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. Data analysis
. Conclusion
. Evaluation

Each assessment criterion has level descriptors describing specific achievement levels, together with an
appropriate range of marks. The level descriptors concentrate on positive achievement, although for the
lower levels failure to achieve may be included in the description.

Teachers must judge the internally assessed work at SL and at HL against the same criteria using the level
descriptors and aided by the clarifications. The criteria must be applied systematically using a best-fit
approach—when a piece of work matches different aspects of a criterion at different levels the mark
awarded should be one that most fairly reflects the balance of achievement against the criterion. It is not
necessary for every single aspect of a level descriptor to be met for that mark to be awarded. The highest
level descriptors do not imply faultless performance.

Where there are two or more marks available within a level, teachers should award the upper mark if the
student’s work largely satisfies the qualities described; the work may be close to achieving marks in the
level above. Teachers should award the lower marks if the student’s work demonstrates the qualities
described to a lesser extent; the work may be close to achieving marks in the level below.

Only whole numbers must be recorded; partial marks (fractions and decimals) are not acceptable.

The criteria should be considered independently. A student who attains a high achievement level in
relation to one criterion will not necessarily attain high achievement levels in relation to the other criteria.
Similarly, a student who attains a low achievement level for one criterion will not necessarily attain low
achievement levels for the other criteria. Teachers should not assume that the overall assessment of the
students will produce any particular distribution of marks.

Where command terms are used in the level descriptors, they are to be interpreted as indicated in the
“Glossary of command terms” section of this guide. These command terms indicate the depth of treatment
required. Command terms used within the descriptors are provided in the following table.

Assessment |Command term |Descriptor

objective

AO1 State Give a specific name, value or other brief answer without explanation or
calculation.

AO2 Identify Provide an answer from a number of possibilities.

AO2 Outline Give a brief account or summary.

AO2 Describe Give a detailed account.

AO3 Explain Give a detailed account including reasons or causes.

AO3 Justify Give valid reasons or evidence to support an answer or conclusion.

Referencing and academic integrity
Appropriate referencing to sourced information used in the report of the scientific investigation is
expected. Omitted or improper referencing will be considered to be academic malpractice.

Students must ensure their assessment work adheres to the IB’s academic integrity policy and that all
sources are appropriately referenced. A student’s failure to appropriately acknowledge a source will be
investigated by the IB as a potential breach of regulations that may result in a penalty imposed by the IB
Final Award Committee. See the “Academic integrity” section of this guide for full details.

Internal assessment criteria—SL and HL

Download: Internal assessment criteria—SL and HL (PDF)
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There are four IA criteria for the scientific investigation. The marks and weightings are as follows.

Criterion Maximum number of marks Weighting (%)
available

Research design 6 25

Data analysis 6 25

Conclusion 6 25

Evaluation 6 25

Total 24 100

Research design
This criterion assesses the extent to which the student effectively communicates the methodology
(purpose and practice) used to address the research question.

Marks Level descriptor
0 The report does not reach the standard described by the descriptors below.
1-2 . The research question is stated without context.

. Methodological considerations associated with collecting data relevant to the
research question are stated.

. The description of the methodology for collecting or selecting data lacks the detail
to allow for the investigation to be reproduced.

3-4 . The research question is outlined within a broad context.

. Methodological considerations associated with collecting relevant and sufficient
data to answer the research question are described.

«  The description of the methodology for collecting or selecting data allows for the
investigation to be reproduced with few ambiguities or omissions.

5-6 . The research question is described within a specific and appropriate context.

. Methodological considerations associated with collecting relevant and sufficient
data to answer the research question are explained.

. The description of the methodology for collecting or selecting data allows for the
investigation to be reproduced.

Clarifications for research design

A research question with context should contain reference to the dependent and independent variables
or two correlated variables, include a concise description of the system in which the research question is
embedded, and include background theory of direct relevance.

Methodological considerations include:
. the selection of the methods for measuring the dependent and independent variables
. the selection of the databases or model and the sampling of data

. the decisions regarding the scope, quantity and quality of measurements (e.g. the range, interval or
frequency of the independent variable, repetition and precision of measurements)

. the identification of control variables and the choice of method of their control
. the recognition of any safety, ethical or environmental issues that needed to be taken into account.

The description of the methodology refers to presenting sufficiently detailed information (such as specific
materials used and precise procedural steps) while avoiding unnecessary or repetitive information, so that
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Clarifications for research design

the reader may readily understand how the methodology was implemented and could in principle repeat
the investigation.

Data analysis
This criterion assesses the extent to which the student’s report provides evidence that the student has
recorded, processed and presented the data in ways that are relevant to the research question.

Marks Level descriptor
0 The report does not reach a standard described by the descriptors below.
1-2 . The recording and processing of the data is communicated but is neither clear nor
precise.

«  Therecording and processing of data shows limited evidence of the consideration
of uncertainties.

. Some processing of data relevant to addressing the research question is carried out
but with major omissions, inaccuracies or inconsistencies.

3-4 +  The communication of the recording and processing of the data is either clear or
precise.

+  Therecording and processing of data shows evidence of a consideration of
uncertainties but with some significant omissions or inaccuracies.

«  The processing of data relevant to addressing the research question is carried out
but with some significant omissions, inaccuracies or inconsistencies.

5-6 . The communication of the recording and processing of the data is both clear and
precise.

. The recording and processing of data shows evidence of an appropriate
consideration of uncertainties.

«  The processing of data relevant to addressing the research question is carried out
appropriately and accurately.

Clarifications for data analysis

Data refers to quantitative data or a combination of both quantitative and qualitative data.

Communication

. Clear communication means that the method of processing can be understood easily.

. Precise communication refers to following conventions correctly, such as those relating to the
annotation of graphs and tables or the use of units, decimal places and significant figures.

Consideration of uncertainties is subject specific and further guidance is given in the Physics teacher

support material.

Major omissions, inaccuracies or inconsistencies impede the possibility of drawing a valid conclusion that

addresses the research question.

Significant omissions, inaccuracies or inconsistencies allow the possibility of drawing a conclusion that

addresses the research question but with some limit to its validity or detail.

Conclusion
This criterion assesses the extent to which the student successfully answers their research question with
regard to their analysis and the accepted scientific context.
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Marks Level descriptor
0 The report does not reach a standard described by the descriptors below.
1-2 . A conclusion is stated that is relevant to the research question but is not supported

by the analysis presented.

. The conclusion makes superficial comparison to the accepted scientific context.

3-4 . A conclusion is described that is relevant to the research question but is not fully
consistent with the analysis presented.

. A conclusion is described that makes some relevant comparison to the accepted
scientific context.

5-6 . A conclusion is justified that is relevant to the research question and fully consistent
with the analysis presented.

. A conclusion is justified through relevant comparison to the accepted scientific
context.

Clarifications for conclusion

A conclusion that is fully consistent requires the interpretation of processed data including associated
uncertainties.

Scientific context refers to information that could come from published material (paper or online),
published values, course notes, textbooks or other outside sources. The citation of published materials
must be sufficiently detailed to allow these sources to be traceable.

Evaluation
This criterion assesses the extent to which the student’s report provides evidence of evaluation of the
investigation methodology and has suggested improvements.

Marks Level descriptor
0 The report does not reach a standard described by the descriptors below.
1-2 +  Thereport states generic methodological weaknesses or limitations.

. Realistic improvements to the investigation are stated.

3-4 . The report describes specific methodological weaknesses or limitations.

. Realistic improvements to the investigation that are relevant to the identified
weaknesses or limitations, are described.

5-6 . The report explains the relative impact of specific methodological weaknesses or
limitations.

. Realistic improvements to the investigation, that are relevant to the identified
weaknesses or limitations, are explained.

Clarifications for evaluation

Generic is general to many methodologies and not specifically relevant to the methodology of the
investigation being evaluated.

Methodological refers to the overall approach to the investigation of the research question as well as
procedural steps.

Weaknesses could relate to issues regarding the control of variables, the precision of measurement or the

variation in the data.
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Clarifications for evaluation

Limitations could refer to how the conclusion is limited in scope by the range of the data collected, the
confines of the system or the applicability of assumptions made.
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