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Executive summary 
 
What is the best approach to ensuring that actuarial students – the actuaries of the future – are 
developing the capabilities they will need when they start practising as professionals? 
 
The extent and the nature of these capabilities will be discussed, but the main purpose here is 
not to produce an exhaustive compilation.  It will be argued that there is a set of such 
capabilities and that they are essential to effective and professional actuarial practice.  While 
there may not be universal agreement on the composition of the set, there would be general 
consensus on most of its elements.  The objective here is to identify the best approach to 
maximizing the likelihood that newly qualified actuaries have developed those capabilities, at 
least to a level consistent with the demands of early career practice.  It is argued that this 
holistic approach will not only directly address skills development but will also raise the level 
of new actuaries’ understanding of the technical aspects of their work. 
 
Unlike skills, which can be acquired through training, the capabilities of professional practice 
are not gained in a discrete timeframe.  They develop, on a continuum, throughout not only 
educational then working life, but throughout life itself.  No one can say that they have “fully 
completed” the development process. 
 
New entrants to the actuarial world (novice actuarial students) will have already developed 
some of these capabilities to a degree.  Graduates from university actuarial programs will 
have developed them to a greater degree, newly qualified actuaries further still, and 
experienced practitioners to an even greater extent. 
 
These capabilities are discussed here from an educational perspective.  The objective is to 
identify the implications for actuarial curriculum and program design, and for the teaching of 
actuarial students, of the need to ensure that actuarial students are gradually developing these 
capabilities. 
 
It will be argued that the capabilities of professional practice are not separate from, or even 
complementary to, the technical knowledge and understanding that characterises an actuary.  
Rather their development is integral to and fundamentally bound up with the development of 
technical knowledge and understanding, and vice versa.  An education that neglects either the 
actuarial technical knowledge or the other actuarial capabilities is not a complete actuarial 
education. 
 
There are three established actuarial education programs administered by professional bodies 
in English-speaking countries – those of the UK, North America and Australia.  Each of these 
programs focuses almost exclusively on technical knowledge and understanding.  There are 
some subjects in each program that reflect the need for the development of other capabilities, 
but these are scattered and uncoordinated. 
 
There is a need to reshape actuarial education so that it fosters the development by future 
actuaries of the whole set of professional capabilities. 
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Introduction 
 
Arthur Bailey, in his Presidential Address to the Institute of Actuaries (1881), said: 
 
“An actuary then must be a mathematician, but a mere mathematician will be a very 
incompetent actuary.” 
 
From a different perspective, Frank Redington (1968) touched on the same theme: 
 
"As a profession we are apt to be accurate, cautious, consistent, and reticent, and in these 
lies our strength;  but if they do not leave enough room for impulse and imagination, they can 
be a weakness.  The actuary who is only an actuary is not an actuary."  
 
This paper discusses how the actuarial education curriculum may be re-shaped to support the 
development of the capabilities – beyond technical knowledge – needed for actuarial practice. 
 
 
 
 
Background and scope 
 
The views expressed in this paper reflect the author’s experience of a quarter of a century in 
actuarial education.  For over 22 years until his retirement in 2009, the author was based at 
Macquarie University in Sydney, where he taught thousands of actuarial students – mostly 
undergraduates but also postgraduates – in a program that was established in 1968.  The 
Macquarie program has been recognised for exemption purposes since 1969 by the UK and 
Australian professional bodies. 
 
The author has also been involved in education conducted by professional bodies in 
Australia, in the UK and in North America.  These involvements, and other projects, have 
resulted in him teaching actuarial students in Canada, the US, Singapore, Hong Kong, 
Malaysia, China and Kazakhstan.  His students at Macquarie University have included 
overseas nationals from dozens of countries, primarily in East Asia and South East Asia. 
 
Approaches to actuarial education vary from country to country.  In the programs of 
Australia, North America and the UK a mix of university-based and profession-provided 
education is used (though the mix varies between programs).  This paper addresses programs 
using a mix of university-based and profession-provided education. 
 
The following shortened forms are used in this paper when referring to actuarial bodies: 
 
IAA International Actuarial Association 
IAAust Institute of Actuaries of Australia 
SoA Society of Actuaries 
UK Profession Institute & Faculty of Actuaries 
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Educational research and scholarship 
 
Higher education research and scholarship has revealed a great deal about how and why 
students learn well.  Much – but not all – teaching in higher education institutions is informed 
and enriched by such insights.  However, in the author’s view, most education conducted or 
controlled by actuarial professional bodies is not well grounded in pedagogical theory.  The 
curriculum is often one-dimensional, focusing too heavily on knowledge at the expense of 
other capabilities.  Assessment is often not consistent with stated learning objectives and 
tends to foster a surface approach to learning by students.  When professional bodies mandate 
a one-dimensional curriculum that is overcrowded with knowledge content, together with an 
arbitrarily narrow assessment regime, for accredited university programs they unintentionally 
shackle university teachers striving to foster quality learning by their actuarial students. 
 
Several of the most influential paradigms of student learning theory are summarized briefly 
in the next five sections. 
 
Student approaches to learning 
 
Deep and surface approaches to learning were first identified in original empirical research in 
Sweden in the 1970’s.  The notions were expanded by further research in both the UK and 
Australia.  Broadly speaking, a student taking a “deep” approach to learning focuses on the 
meaning of what is being studied and engages in appropriate learning activities, while a 
student taking a “surface” approach focuses on completing the set task and engages in 
inappropriate learning activities. 
 
This table, reproduced from Ramsden (1992, p46), outlines surface and deep approaches to 
learning by identifying characteristics typically associated with each: 
 
Surface approach 
 

Deep approach 

• Intention is simply to complete the task 
requirements 

• Intention is to understand 

• Focus is on ‘the symbols’ (eg words, 
methods, formulae), uncritically 

• Focus is on the meaning of ‘the symbols’ 

• Focus is on parts of the task, often seen as 
unrelated 

• Relate previous knowledge to new 
knowledge 

• Memorise information for assessments 
 

• Relate knowledge from different subjects 

• Associate facts and concepts ineffectively 
 

• Relate theory to everyday experience 

• Fail to distinguish principles from examples • Relate and distinguish evidence and 
argument 

• Treat task as an external imposition • Organise and structure content into a 
coherent whole 

 
“Approach to learning” is not a fixed characteristic of an individual learner (in the sense that 
a personality trait is stable).  Students may vary their approaches to learning as their learning 
context varies.  For example, a student who normally takes a deep approach may resort to a 
surface approach upon discovering that a test is to be held tomorrow.  Given very little time 
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to prepare, the most attractive strategy may be simply to rote learn as much as possible 
because striving for understanding is not feasible within the given time frame. 
 
An approach to learning is a response to a student’s perception of the learning circumstances, 
and has been found to be influenced by a range of factors.  Highly influential factors usually 
include the nature of assessment, the workload, the teacher’s approach to teaching, the clarity 
of learning objectives and the student’s intrinsic interest in the subject. 
 
Constructive alignment 
 
Learning takes place in a complex environment.  There are many factors interacting –student 
characteristics, teaching methods, curriculum, what is being learned, the institutional setting – 
and they form a system.  If there is an imbalance in the system it will be resolved, and for 
many students this will often be in terms of a surface approach.  For example, a test that 
allows students to respond in a way that is inconsistent with learning objectives (perhaps by 
quoting back chunks of text, or reproducing standard processes, or plugging numbers into a 
memorised formula), or a classroom climate that generates fear in students, will encourage 
many students into a surface approach. 
 
If students are to focus on the meaning of what they study and how new knowledge relates to 
existing knowledge or to what is happening in the real world then the learning materials and 
tasks set for them must result in them doing the sorts of activities that will lead to those 
outcomes.  Further, and even more importantly, the assessment tasks set must give the same 
consistent message. 
 
In an effective education system, all elements work to support the goal of meaningful and 
robust learning by each student.  When there is alignment (consistency) between what we 
want students to learn, how we teach and how we assess, teaching is much, much more 
effective than when there is no alignment. 
 
John Biggs popularised the term “constructive alignment” (1999, p26) to describe this 
consistency.  The term reflects both the fact that learners create their own learning 
(constructivism) and the need for learning objectives, learning activities and assessment to be 
aligned (consistent). 
 
Constructive alignment – consistency between learning objectives, course notes, assignments, 
seminar activities, tutorials, exam questions and exam marking/grading – is always going to 
be very difficult to achieve when different people are responsible for the various components.  
This is usually the case with education programs conducted by actuarial professional bodies.   
 
Backwash:  Key role of assessment 
 
Paul Ramsden (1992, p187) notes that: 
 
“From our students’ point of view, assessment always defines the actual curriculum.” 
 
This is true of most students everywhere – including actuarial students.  What and how 
students learn depends to a very large extent on how they think they will be assessed.  Most 
actuarial students show little interest in the syllabus but are always keen to see past exams. 
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Most students learn what they think they will be tested on.  However, in a poorly aligned 
system, where the learning objectives and the testing are not consistent, this will often lead to 
ill-directed surface learning.  Many students will aim for only as much learning as they think 
will be adequate to satisfy the examiner.  Biggs (1999, p141) calls this effect “backwash” – 
the student’s perception of the requirements of assessment determines what is learned. 
 
The backwash effect is a leverage opportunity for teachers.  Teachers need to design 
assessment tasks in such a way that they give a clear message to students that the only way to 
negotiate past the subject is to understand what is to be learned.  If assessment is by exams 
only then it is difficult to make the message clear.  Conventional exams can often be passed 
by using a surface approach – learning by rote enough definitions, formulae, standard 
methods/processes and lists of bullet points to score enough marks to get over the hurdle. 
 
Intellectual and moral development 
 
William Perry (1970) conducted a 15-year study of Harvard college students during the 
1950’s and 1960’s.  He identified nine stages in the development of students’ conceptions of 
knowledge, thinking and learning. This table summarises the stages and their characteristics: 
 
Stage Conception Example 
1 Basic duality All problems are solvable; the 

authorities (eg teachers) know the 
solutions. 

“the tutor knows what is 
right and wrong” 

2 Full dualism Some authorities disagree; the 
true authorities are right and the 
others are frauds. 

“my tutor doesn’t know what 
is right and wrong but others 
do” 

3 Early multiplicity There are some uncertainties and 
the authorities are working on 
them to find the truth. 

“my tutors don’t know but 
somebody out there is trying 
to find out” 

4 Late multiplicity Everyone has right to their own 
opinion; the authorities don’t 
want the right answers – they 
want us to think in a certain way. 

“different tutors think 
different things”; “there is 
an answer that the tutors 
want and we have to find it” 

5 Contextual relativism Everything is relative, but not 
equally valid. 

“there are no right and 
wrong answers, it depends on 
the situation;  some answers 
might be better than others” 

6 Pre-commitment Individuals have to make their 
own decisions. 

“what is important is not 
what the tutor thinks but 
what I think” 

7 Commitment Individual makes a commitment. “for this particular topic I 
think that …” 

8 Challenges to 
                 commitment 

Implications of commitment; 
responsibility. 

“for these topics I think that 
…” 

9 Post-commitment Commitment is an ongoing, 
unfolding, evolving activity 

“I know what I believe in and 
what I think is valid; others 
may think differently; I’m 
prepared to reconsider my 
views” 
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The stages of development proposed by Perry imply that the curriculum has to be tailored to 
the level of readiness of the students.  For example, if many high school leavers arrive at 
university believing that every problem has a solution, that teachers know these solutions and 
that the role of students is to learn and reproduce those solutions, then curriculum designers 
need to think very carefully about the wisdom of starting first year with a series of complex, 
open ended, real world problems. 
 
Development of capabilities 
 
As well as being grounded in an informed view of student learning, a good education 
program will also explicitly foster the development by students of a range of capabilities.  
These will be in areas such as communication (written, oral and listening), personal 
management (self-management, independence, ethical thinking and behaviour, flexibility, 
reflective practice), interaction with other people (negotiating, teamwork and peer review), 
creative (divergent) thinking, use of information technologies, research skills and so on. 
 
The literature on capability development features a range of terms like generic skills, 
transferable skills, competencies and soft skills.  The author’s preference is for “capabilities” 
and this term is used throughout this paper.  Do actuaries need skills, competencies, attributes 
or capabilities?  Does it matter what we call these characteristics?  Appreciating their nature 
is more important than naming them, but the two questions are not unrelated. 
 
From an educational perspective, these attributes are not separate from, or developed in 
parallel with, the knowledge and understanding that actuaries need.  They are integral to, and 
enable, the learning of that knowledge.  The development of these attributes is not something 
discrete, but inextricably entwined with the development of knowledge. 
 
Knowledge, skills, judgement and context are all related.  The skills required to deal with a 
particular problem or project are dependent on the practitioner’s understanding and 
judgement of the context. 
 
Educational research and evaluation has consistently demonstrated that capabilities are most 
effectively developed when activities designed to foster such skills are integrated with 
assessment tasks in core discipline subjects.  Stand-alone subjects that focus on generic skills 
acquisition in isolation are significantly less effective. 
 
Along with the technical subjects there needs to be room for learning activities that address 
the acquisition of such skills.  If the actuarial profession wants future actuaries to develop 
such skills then this learning objective ought to be explicitly stated. 
 
The Australian accounting profession’s accreditation criteria for university programs 
specifically address the development by accounting students of a range of generic skills, 
classified into three cognitive and two behavioural areas.  Opportunities for students to 
develop these skills must be embedded in the core and non-core accounting curriculum.  This 
is consistent with the outcomes of educational research which clearly and consistently show 
that generic skills are more effectively learned in this way than in stand-alone programs.  
Further, students who are asked to write about, to debate, to explain, to research, and to apply 
the core concepts and principles of the discipline they are studying will achieve deeper 
understanding of what they are learning. 
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Actuarial capabilities 
 
Actuaries “… not only know about their specialisms;  they also have the confidence to apply 
their knowledge and skills within varied and changing situations and to continue to develop 
their specialist knowledge and skills long after they have left formal education … Taking 
effective and appropriate action within unfamiliar and changing circumstances involves 
ethics, judgements, the self-confidence to take risks and a commitment to learn from the 
experience.” 
 
The quoted words might well have been said of actuaries.  However John Stephenson (1998) 
was referring not to actuaries but to “capable people”. 
 
What is the set of capabilities that characterise a good actuary?  Here is one version, adapted 
from Gribble (2003): 
 
• Technical expertise • Rigorous analysis • Self-management 
• Problem solving • Strategic approach • Negotiation skills 
• Critical evaluation • Integrity • Good communication 
• Flexibility • Interpersonal skills • Business acumen 
• Creativity • Ability to see “big picture”  
 
Here is another version, from a survey of Australian employers of actuaries: 
 
• Quantitative skills • Financial reporting • Teamwork skills 
• Markets & institutions • Good communication • Innovative thinking 
• Regulatory environment • Leadership • Project management 
• Problem solving • Advisory skills • Risk management skills 
• Attention to detail • Proactive capacity • “Big picture” perspective 
• Business acumen • Ethical behaviour • Able to take informed risks 
 
These two versions of actuarial capabilities have a lot in common.  Let’s assume for the sake 
of discussion that there is an identifiable set of actuarial capabilities and it that it has much in 
common with these two lists. 
 
What other capabilities does a newly qualified actuary need?  The most commonly mentioned 
capabilities are communication, teamwork, creativity, problem solving and ethical behaviour.  
Barnett offers this list: 
 
• Carefulness • Thoughtfulness • Humility 
• Criticality • Receptiveness • Resilience 
• Courage • Stillness  
 
The following list of “personal abilities” needed by engineers in the early part of their career 
(compiled by Moulton and Lowe, 2005) also transfers readily to actuarial work: 
 
• Being willing to face and learn from errors and listen openly to feedback 
• Understanding personal strengths and limitations 
• Being confident to take calculated risks and take on new projects 
• Being able to remain calm under pressure or when things go wrong 
• Having the ability to defer judgement and not to jump in too quickly to resolve a problem 
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• A willingness to persevere when things are not working out as anticipated 
• Wanting to produce as good a job as possible 
• Being willing to take responsibility for projects, including how they turn out 
• An ability to make a hard decision 
• A willingness to pitch in and undertake menial tasks when needed 
• Having a sense of humour and being able to keep work in perspective 
 
It cannot be argued that no actuarial students develop any of these capabilities during their 
pre-qualification education.  However, the extent to which each new actuary can demonstrate 
such capabilities is unknown.  Their development is not explicitly charted in the curriculum 
and not explicitly evaluated by an assessment regime based on conventional examinations. 
 
Current actuarial education 
 
In most actuarial education programs the curriculum comprises lists of knowledge content.  
Students achieve actuary status by demonstrating their grasp of that knowledge content in 
conventional examinations.  The focus tends to be on what actuaries need to know at the 
expense of what actuaries may need to do when they practise in the real world. 
 
A few subjects within actuarial education programs provide exceptions to this norm.  These 
subjects feature authentic assessment which provides opportunities for students to 
demonstrate how well they can apply their technical knowledge to contextualized problems 
they may not have encountered previously.  Examples of such subjects are: 
 
• UK Profession’s CA2 (Documenting modelling and reporting the results) 
• SoA’s now discontinued Course 7 (Applied Modeling) 
• SoA’s Fundamentals of Actuarial Practice (FAP) 
• IAAust’s Commercial Actuarial Practice (CAP) 
 
These four subjects stand out within their respective education programs in three ways.  First, 
they use authentic assessment, testing performance on worthwhile tasks.  Students have to 
show that they can apply their technical knowledge to the solution of a business problem set 
in a realistic context.  Second, they integrate the application of technical knowledge with the 
use of practical skills such as explaining results and documenting what was done.  Third, they 
achieve consistency between learning goals, learning activities and assessment. 
 
Consider two of these subjects as examples – the SoA’s Course 7 (Applied Modeling) and the 
UK Profession’s CA2 (Documenting modelling) Module.  In each case a seminar format is 
used (2-day for CA2 and 4-day for Course 7), case studies and examples are studied, students 
work collaboratively and interactively, and the assessment is based on a realistic business 
problem.  Course 7 students are asked to use a model to help solve a business problem, and 
are assessed on the basis of the report they write (usually for a non-technical audience).  CA2 
students are asked to develop a model to solve a business problem, and are assessed on how 
well they document their work, both from the perspective of their supervisor (a senior 
actuary) and their peers (fellow actuarial students who may be required to take over the 
modelling process). 
 
Both courses typically produce reasonable pass rates.  Often 80% or more of candidates pass.  
The high pass rates are not surprising because the courses satisfy the good practice criteria 
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referred to earlier.  Students know what is expected of them and can be confident that they 
will be asked to do only what is expected of them. 
 
Sadly Course 7 is no longer current.  It was last offered early in 2007, having disappeared in 
the most recent revision of the SoA’s education program.  The current subject FAP captures 
some of the attributes of Course 7. 
 
How can the curriculum foster capability development? 
 
Any generic list of capabilities (eg problem solving skills, communication skills) needs to be 
tailored to the specific demands of actuarial work.  One way to do this is to analyse a typical 
piece of actuarial work and identify the skills required for its successful completion.  What is 
a typical actuarial job? 
 
A convenient framework is provided by De Alba’s outline (2009) of a research project 
undertaken for a Mexican insurer (reference to presentation).  The objective was to find a 
way to price earthquake risk for insurance purposes.  The project involved collaboration 
between academic actuaries, geophysicists, insurers and reinsurers. 
 
The capabilities required by the actuaries who participated in the project included: 
 
• Up to date, relevant technical knowledge 
• Ability to perform complex modelling (process) 
• Collaboration with other experts (eg insurers, geophysicists, reinsurers) 
• Communicating results to a range of audiences 
• Appreciation of the broad context of the problem (regulation, insurance, reinsurance, local, 
global) 
• Research capabilities (diligence, a systematic approach, carefulness, reflection) 
• Readiness to try different approaches (flexible, creative) 
• Professional attributes (compliance with standards of practice and code of conduct – 
integrity, care, skill, responsibility) 
 
Examples of “pre-capability” development 
 
A teacher of future actuaries is faced with the question “How can students be helped to 
develop the capabilities of actuarial practice?”. 
 
If students in the early stages of their studies are not yet ready to develop and demonstrate the 
capabilities of a mature practitioner, we need to identify “pre-capabilities” that can act as 
stepping stones to later developments.  What are some “pre-capability” behaviours that can 
be encouraged in early actuarial learners?  Here are some suggestions (in no particular order 
and without attempting to compile an exhaustive list):   
 
• Performing reasonableness checks on numeric results:  Ideally the foundations of this skill 
are set during earlier learning of school mathematics.  In terms of actuarial education it can 
begin to develop with introductory compound interest computations.  To take a very simple 
example, a present value should be always lower than the future payment being discounted.   
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• Learning useful “rules of thumb”:  For example, to approximate the time required for 
invested money to double at a given annual rate of compound interest, divide 72 by that rate 
of interest. 
 
• Being aware of the assumptions implicit in standard methods and of their effect on results 
 
• Recognising all the stakeholders in a given scenario 
 
• Giving verbal explanations, to a range of stakeholders, of numeric results and their meaning 
or significance:  In the earliest actuarial subjects this can begin with explanations of how and 
why computed values would differ if the given parameters (eg interest rate) were different.  
Writing (and talking) about mathematics is known to foster greater understanding. 
 
• Assessing materiality (which parameters have the most critical influence on the final result):  
Spreadsheets are a useful tool for doing “what if” analyses, using either trial and error or 
inbuilt functions (eg goal seek). 
 
• Becoming familiar with uncertainty by working with random variation (random numbers, 
simulation):  In the light of Perry’s stages of development this seems particularly important.  
Actuarial students often first encounter randomness through methods of calculating 
probabilities (eg ratio of favourable outcome to equally likely possible outcomes).  Again, 
spreadsheets can be useful for performing simple simulations. 
 
• Making or choosing assumptions (eg when projecting future cash flows, deciding on the 
assumed frequency – monthly, quarterly, half-yearly, annually, etc) 
 
• Critically evaluating the appropriateness of assumptions made by others (peers) 
 
• Recognising opportunities to perform rough checks (eg when constructing spreadsheets) 
and devising ways to do so 
 
• Documenting technical work:  For example, constructing a spreadsheet with inbuilt 
documentation sufficient for a peer – another student – to take over the spreadsheet and make 
changes to it. 
 
• Suggesting further steps to be taken subsequent to the immediate project (eg data validation, 
sensitivity testing and further modeling) 
 
There is much scope for research into and innovation in gradually developing such skills in 
actuarial learners, taking into account their stages of readiness (including the stages of 
intellectual and moral development identified by Perry). 
 
Problem difficulty and complexity:  A staged progression 
 
Consider these three categories of problem: 
 
1) Standard or familiar:  Problems that students have seen and attempted previously;  key 
numeric and other data values have been changed but the underlying problem is familiar 
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2) Slightly different:  Problem is sufficiently different from familiar problems that the 
familiar formulas, equations and processes need to be modified 
 
3) Significantly different:  Problem is significantly different from familiar problems either 
because it is set in a novel context or because it introduces a degree of complexity not 
previously encountered;  formulas, equations and processes need to be constructed from a 
sound understanding of basic principles 
 
Category 1 problems can be “solved” by a student who relies on re-using a familiar formula, 
equation or process and “plugging in” numbers from the given data in appropriate places.  
This approach, however, will not work for category 2 and 3 problems where it is necessary to 
work from first principles. 
 
How can students be helped to make the shift from 1 through 2 to 3?  How can “learning” be 
set up in such a way that students cannot avoid focusing on the underlying meaning instead of 
just manipulating symbols? 
 
What is the best way to change students’ behaviour?  The key is to change the nature of 
assessment.  Instead of asking just for numeric results, ask also for translations from 
mathematics into words.  Ask students to explain what it means “in your own words” to a 
given audience.  Ask for explanations to different stakeholders – peers (other students), non-
technical people (clients, policyholders, journalists, senior actuaries, etc), technical people 
(senior actuarial colleague), and so on. 
 
The process of explaining (ie teaching others) leads to better understanding (learning).  From 
a teacher’s perspective, such questions may appear unattractive because they take longer to 
read and mark.  However the students’ learning outcomes are better. 
 
What actuarial students need are plenty of open-ended, authentic assessment tasks where a 
range of “acceptable” answers is possible.  By and large, what they are confronted with is 
assessment tasks which have “correct” answers.  Such tasks are more attractive to those who 
have to “mark” the students’ responses.  They are looking for a unique “correct” answer and 
there are usually a finite (and small) number of valid ways to arrive at that answer. 
 
Assessment does not have to depend on an external party (the marker or the examiner).  
Ideally, students can be given exposure to both: 
 

• peer assessment; and 
 

• self-assessment 
 
The former is good preparation for the world of work where peer review is often required by 
regulation or (at least) expected by professional standards.  Further, many employers use peer 
review as part of their quality assurance procedures. 
 
The latter is good preparation for the demands of a professional working life.  Most 
professional codes of conduct require actuaries to assess whether or not they have the 
necessary knowledge, skills and experience to undertake a particular piece of work. 
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What is the student perspective on capability development? 
 
About eight years ago I met with a group of postgraduate actuarial science students at a 
leading Chinese university in Beijing.  Most of these students had already passed several of 
the earlier courses in the Society of Actuaries’ education process.  These courses were all 
characterized by assessment based wholly on examinations comprising multiple choice 
questions.  One student reflected that, although he had been very successful in the exams, and 
had acquired a lot of statistical and mathematical knowledge, he had very little idea why he 
was learning these techniques.  He said that he had only a vague notion of what actuaries do, 
and could not see clearly how the techniques he had learned might fit into the everyday 
activities of working actuaries. 
 
“Actuary of the Future” was a regular feature in The Actuary, the magazine of the UK 
profession.  In a 2007 issue, in response to the prompt “Next move for the actuarial 
profession?”, a UK actuarial student suggested: 
 
An exam structure that doesn’t put off non-mathematicians at an early stage. 
 
Macquarie University students undertaking the final (fourth) year subject Actuarial Control 
Cycle were asked to reflect on the differences between learning in the earlier technical 
subjects and learning in the Actuarial Control Cycle subject.  The following extracts are 
typical of their perceptions of learning in the technical subjects, and the contrast with learning 
in Actuarial Control Cycle: 
 
I was expecting a subject that required not only more calculations, but much memorizing … I 
really could not imagine how any actuarial studies unit could be detached from formulae and 
calculations … I realised that much of this unit really was based on common sense … 
reminiscent of the way a general insurance actuary that I had worked under had approached 
his work. 
 
I found during the Control Cycle that there was more of a focus on practical learning and 
understanding.  This aided greatly in my learning in that I was finally able to see the point of 
the Part 1’s.  Throughout the first couple of years at university, I could never understand why 
students were learning particular topics.  For example all the mathematical techniques learnt 
in the statistics and actuarial subjects were being taught without a context.  The control cycle 
has created a context for me to understand the logic and reasoning behind these techniques 
in many sectors, with particular emphasis on the insurance market through practical and real 
world problems.  To me, this was the greatest advantage of doing the control cycle. 
 
… pleasantly surprised at how practical the course was … will definitely make the transition 
into the workforce a lot easier.  Compared to other actuarial courses, there was a lot more 
freedom in what could be written, as there was no one correct answer … I was surprised at 
the lack of memorising required in the subject despite the large amount of readings provided. 
 
… a pleasant surprise for me … expected yet another subject that would require massive 
amounts of boring reading, and then mindless regurgitation in exams and assignments … 
another economics subject … my expectations of the learning in this course were easily 
surpassed … 
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Throughout my degree at <another> University, my studies focused on the more 
technical/analytical side of actuarial studies.  Although being extremely essential to the 
knowledge of an actuary, I did find a gap in learning about the overall picture and where an 
actuary fit into the corporate structure of a company. 
 
… most of the other undergraduate subjects that I have completed are more based on 
regurgitating the knowledge that has been taught. 
 
… the discussion of other non-traditional markets allowed me to identify that an actuary does 
not just have to work in insurance … the knowledge and technical skill of an actuary can be 
applied to just about any market … through undertaking this assignment I realized how 
practical and important an actuary’s skills are to any market and how my own future would 
provide endless opportunities through being an actuary. 
 
Many Control Cycle students talk about having to come to terms for the first time with 
problems and questions that do not have uniquely “correct” answers.  They contrast their 
Control Cycle experience with the technical subjects which they generally feel featured: 
 
… usually well-defined and single-answer subjects. 
 
Novice actuarial learners 
 
Consider the situation of a student starting out in actuarial education, as a secondary school 
graduate or as a university graduate.  Contrast the actuarial novice with someone who is 
beginning an education – undergraduate or postgraduate – in medicine, law or engineering.  
Which beginner has the fuzziest notion of what they will do as a qualified professional and of 
how they will spend their days on the job? 
 
While tyros in medicine, law and engineering may have slightly cloudy notions of exactly 
what they will be doing, there is little doubt that the actuarial novice is likely to have only the 
vaguest notion.  Many people have very hazy ideas of what an actuary is and does. 
 
Why does it matter?  It has a significant educational impact.  We make sense of new 
knowledge by relating it to what we already know.  Suppose a new actuarial learner does not 
have a schema (ie mental framework) for “actuary” (does not “know” what an actuary does 
and why).  When faced with some new actuarial mathematics to be learned he or she can 
relate it to their existing knowledge of mathematics but cannot also make links with what an 
actuary does.  The new learning has some links but is less robust and less rich than it would 
be if additional links could be made to “what an actuary does”. 
 
This suggests that a fundamental property of any actuarial curriculum should be a front-end 
subject that encourages learners to develop a schema for “actuary”. 
 
“Shape” of actuarial education 
 
Actuarial education has the pyramidal shape that traditional medical education once had.  The 
first or “foundation” stage deals with the underlying “hard” science deemed necessary for 
practitioners.  For doctors, it was physiology and anatomy, with some physics and chemistry.  
For actuaries, it is mathematics and statistics, with some economics, accounting and finance.  
The second stage sees the basic science being applied in areas and ways specific to the 
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profession (pharmacology, surgery, hepatology, haematology etc for doctors, with pricing, 
estimating liabilities and valuing assets for actuaries).  Only in the final stage is the real world 
acknowledged fully, with the focus on professional practice within a range of specialisations.  
For doctors, the specialisations range across surgery, general practice, orthopaedics, 
paediatrics, gerontology and more.  Actuaries will specialise in life insurance, general 
insurance, pensions, health financing, general consulting or other areas. 
 
 

3 Professional practice 
2 Specific (applied) science 

1 General (basic) science 
 
 
Problem Based Learning 
 
In medical and paramedical education (and in other forms of professional education) there 
has been a widespread shift away from this traditional curriculum structure towards education 
based on a Problem Based Learning (PBL) approach.  While there is no unique form of PBL, 
all variations have in common that (Boud, 1985, p13): 
 
“the starting point for learning should be a problem, a query or a puzzle that the learner 
wishes to solve” 
 
PBL does not have a standard curriculum to which problems are added.  In PBL, the 
problems are the curriculum.  Students, typically working in teams, tackle each problem 
presented to them by setting out to identify, research, understand and apply the knowledge, 
skills, processes and other attributes they need to solve that problem.  They will typically be 
assisted by a teacher in the role of facilitator.  The teacher provides guidance on process and 
access to resources, but not answers. 
 
In PBL the problems form the framework for learning.  The challenge for curriculum 
development is to find a set of problems that together require acquisition of all the 
fundamental knowledge, skills and values of the profession.  Advocates of PBL argue that the 
generic capabilities acquired by students through PBL, such as resourcefulness, personal 
management, critical abilities and capacity to think, are even more important than the 
discipline-related content learned. 
 
PBL turns the traditional pyramidal structure upside down, and starts with authentic, non-
simplified problems likely to be encountered in professional practice.  No prior teaching of 
content is given.  Students undergo some prior and parallel preparation, but it is focused on 
the process – the objectives and nature of PBL, teamwork and interpersonal skills, where to 
find and how to access useful resources, etc. 
 
Apart from health related areas, PBL has been implemented also in engineering, earth 
sciences, management, environmental sciences and many other disciplines.  Within each of 
those disciplines PBL has been adopted by a range of higher educational institutions across 
many countries. 
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PBL for actuaries 
 
The nature of actuarial work suggests that a problem based approach is the “natural” learning 
environment for future actuaries. 
 
However, if most beginning actuarial students are recent high school graduates then, in the 
author’s view, PBL may not be an appropriate approach for the start of an actuarial program.  
The main reason is that, as discussed above, novice students are unlikely to have a 
sufficiently clear conception of the role of an actuary in an insurance company or pension 
plan or other typical work setting. 
 
“Problem based learning” can be implemented in varying degrees of intensity.  High school 
graduates may not be ready for “full” PBL but they can still be eased in gently through a 
weaker form of PBL.  Workshop-style classes can be conducted in which a teacher gives a 
mini-lecture to introduce a new idea, theory or concept and students then work 
collaboratively in groups of 3 or 4 to solve a given problem by applying that new material. 
 
However, after two or three years of study, provided students have been able to develop a 
schema for actuary, PBL seems a much more appropriate option.  There is probably no better 
way to foster capability development by integrating knowledge acquisition with the learning 
of skills. 
 
The author is not aware of any institutions that have implemented PBL as part of an actuarial 
education program. 
 
Conclusion 
 
John Dewey observed well over a century ago (Boyer, 1998, p15) that: 
 
“Learning is based on discovery, guided by mentoring, rather than on the transmission of 
information.” 
 
Actuarial education needs to be reshaped.  Its current shape reflects an approach that has been 
abandoned by many professions because it gives undue emphasis to the technical at the 
expense of all the other dimensions of practice in a super-complex world.  It fosters 
convergent thinking, passive reception of knowledge, imitation and reproduction. 
 
A super-complex world demands a return to learning that is actively based on inquiry, 
discovery, articulation and communication, rather than passively based on receiving, 
imitating and reproducing. 
 
Such a reshaping will lead to more appropriate standards of entry to the profession.  These 
standards will be more relevant than they are now.  They will encapsulate what an actuary 
needs to know and do.  They will ensure that newly qualified members of actuarial 
professional bodies are not “only actuaries”. 
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