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Three learning models: A cognitive level approach to
programme design

This approach to designing PLOs takes it steer from theories in cognition and
learning. The programme learning outcomes (PLOs) are designed taking into
account the cognitive levels you want your students to perform at, which in turn are
determined to an extent by the degree level or year of education. These cognition-
oriented taxonomies and models also help in ordering or sequencing the PLOs so
they reflect how a student’s understanding and knowledge will develop through the
programme.

There are several such frameworks; we outline three taxonomies or models that are
useful in terms of charting cognitive levels and progression through the programme.
All of them have their respective pros and cons, which are important to be aware of.
We would recommend a discussion with your Eden Centre department adviser to
decide which cognitive level model is best suited to your programme or learning
context. With their guidance, you will be able to work out which aspects of which
taxonomy or which combination can inform your design of the PLOs.
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The SOLO taxonomy by Biggs is particularly useful to chart cumulative
understanding through a programme. The list provides a non-exhaustive set of
examples for each level/domain. The domains are not watertight, and sometimes
courses can straddle more than one domain.
e Pre-structural: pre-sessional course
e Unistructural: Y1 core/foundation courses and some Y2 courses
e Multistructural: Y2/Y3 courses
e Relational: Y3 courses that are more advanced such as advanced theory,
advanced applications and methods courses, courses that take comparative
and multidisciplinary approaches, capstone courses, integrative projects
e Extended abstract: Dissertation, research courses, capstone courses,
integrative projects

As with a number of learning taxonomies, the SOLO model can be interpreted as
implying that learning is linear or hierarchical, which we know is not the case. SOLO


https://info.lse.ac.uk/staff/divisions/Eden-Centre/Departmental-Advising
https://www.johnbiggs.com.au/academic/solo-taxonomy/
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can have limited applicability in programmes that are highly specialised or technical
as there may not be sufficient scope to move across multiple domains.
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Lithner's model* is useful for mapping quantitative courses based on the reasoning
skills students are expected to acquire through the programme. It shows that there
is a need for developing basic skills in a programme, and depending on the
programme aims, they can form the foundation for more advanced quantitative
skills. This allows programme directors and course convenors to build progression
into the programme/course structure over different terms and years. This model is
useful for programmes with an integral quantitative component as it explicitly
references cognitive skills relevant to quantitative topics/disciplines.

As Lithner's model was developed exclusively for mathematics, it will need to be
combined with another model or taxonomy to ensure the social science-nature of an
LSE education is foregrounded explicitly in the PLOs.

*This graphic was produced by Mark Baltovic for Teaching Quantitative Subjects, a workshop he runs
for the PGCertHE and PoTHE

Bloom's taxonomy
Bloom's Taxonomy

Produce new or original work
e Design, assemble, constiuct, conjecture, deveiop, formulate, author, investigate

Justify a stand or decision
evaluate  eerise.argue, derend.judge, select, support vatue, ctique,weigh

Draw connections among ideas
differentiate, organize, relate, compare, contras_, distinguish, examine,

analyze experiment,question,tex

Use information in new situations
execute, implement, solve, use, demonstrate, interpret, operate,
‘schedule, sketch

Explain ideas or concepts
dlassity, descrive, discuss, explain, identity, locate, recognize,
report, select, transiate

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state

Bloom’s taxonomy, rebooted by Anderson and Krathwol in 2001, is the most
commonly used model of curriculum design. The simplicity of the taxonomy is its
strength, but as a result of its origins in 1956, the taxonomy does not lend itself to
the nuance and complexity required in a 215t century education. Unfortunately, in
practice, it is often reduced to a formulaic approach that places undue importance
on verbs as is evident from the graphic above. For example, the bottom two levels


https://www.mathunion.org/fileadmin/ICMI/Conferences/ICME/ICME12/www.icme12.org/upload/submission/1971_F.pdf
https://info.lse.ac.uk/staff/divisions/Eden-Centre/Supporting-and-accrediting-your-teaching/Postgraduate-Certificate-in-Higher-Education-PGCertHE
https://info.lse.ac.uk/staff/divisions/Eden-Centre/Supporting-and-accrediting-your-teaching/LSE-Principles-of-Teaching-in-Higher-Education-TC501
https://bloomstaxonomy.net/#:~:text=Bloom's%20Taxonomy%20is%20a%20hierarchical,the%20end%20of%20the%20course.
https://teachlikeachampion.org/blog/blooms-taxonomy-pyramid-problem/#about
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are considered to be lower level skills, when in fact understanding complex or
counter-intuitive concepts or processes can involve high-level cognitive skills.

Review your list of PLOs in light of one or more of these models — are the PLOs set
at the right level of education (this is especially important for Master’s programmes
— are they M-level?), are students being encouraged to work across a range of
cognitive levels or are most of the assessments clustered around one or two
cognitive levels? Modify, amend your PLOs accordingly, and make a note of any
outstanding issues or questions to discuss with your colleagues or Eden Centre
department adviser.

More information ...



https://info.lse.ac.uk/staff/divisions/Eden-Centre/Departmental-Advising
https://info.lse.ac.uk/staff/divisions/Eden-Centre/Resources-to-support-your-practice/Programme-Learning-Outcomes.aspx

