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This paper describes the early stages of an ongoing curriculum initiative in the teaching of critical 
reasoning skills in the philosophy curriculum on the Howard College Campus of the University of 
KwaZulu-Natal (hereafter simply UKZN). The project,  intended to make a significant contribution to 
the challenge of helping students think more effectively, involves the use of Australian-developed 
software called Reason!Able software usually used in dedicated critical reasoning courses.  

The software was used in response to the oft acknowledged ‘problem’  of students’ critical reasoning 
skills especially in the light of  optimistic claims often made on behalf of philosophy, and the study of 
philosophy, in the area of reasoning skills. While the problem is global, though, the problem is not 
evenly distributed, and it takes a particular form in South Africa. Remaining drastic inequalities in the 
education system mean that many South African students enter the post-secondary system relatively 
poorly prepared, while some are very well prepared. Levels of skill of various sorts, including critical 
reasoning skill, vary widely within single post-secondary classes. Levels of motivation for critical 
reasoning also vary widely.  

Classes containing such variation in talent, skill and motivation demand creativity and dedication in 
the teaching process. There is a risk of whole sectors of any given class being left behind, driven 
away, demoralised or sold short. The challenge is, perhaps, especially urgent at the early stages of 
undergraduate curricula, where rapid gains in skill and motivation at critical reasoning can lay a 
foundation for future success in other courses and beyond. The project is partly responsive to this 
particular challenge: the urgent need to build skill and confidence in critical reasoning among students 
who enter the system often with little of either but a pressing need for both 

My involvement as a philosophy lecturer means that I work in a discipline, the study of which is 
correlated with highly developed reasoning skills. There is also evidence that tertiary education does 
make a positive, but modest, difference to reasoning skill, and that typical reasoning courses make a 
comparatively small contribution to the process. 

Some key premises about learning underpin the choice and use of the software in this project. For 
space reasons, the key constructs are summarised very briefly, while the references provided will 
provide a more detailed explanation. In brief, the project is premised on related concepts from 
distributed cognition, which provide the inter-rated analytical categories of scaffolding, 
transformations, and the power of good representations.  

Distributed cognition (Hutchins 1995, Clark, 1997, Spurrett 2003), refers to cognitive processing that 
relies to a significant extent on resources outside the brain. Evidence from robotics, human computer 
interaction, developmental psychology, cognitive psychology, cognitive anthropology, as well as 
various parts of biology and other fields, is sufficiently strong to establish the claim that cognition is at 
least often distributed. This provides an opportunity to investigate which optimal external resources 
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can be found or constructed with respect to the cognitive problem in order to enhancing human 
performance.  

The notion of scaffolding (Vygotsky  1986, Clark 1998) explains that the learning of a variety of tasks 
could be made possible, or easier, if suitable external structure and support are available. Cognitive 
scaffolding can function by helping in the direction of attention, and prompting the right sort of action 
at the right time, and may be permanently necessary and useful.  

A key insight of distributed cognition is that some computational problems can be transformed into 
intrinsically simpler ones, ones that depend for their resolution on a different mixture of sensory 
modalities, or ones that can (partly) be solved by means of manipulation. Such transformations can 
permit multi-modal learning of key relationships. It has been found that transformations can reduce 
error rates, and increase task effectiveness in various other ways (Kirsh and Maglio 1994). 

It has also been found that different ways of encoding or representing the very same information can 
be more or less helpful for cognition. Cognitively helpful representations make the right sorts of 
information salient, they don’t clutter the visual field with irrelevant distractions, their structure helps 
make explicit the structure of what they represent, and they can allow what would otherwise be 
demanding problems of judgement to be replaced by simpler acts of visual inspection ( Tufte 2001).  

The Reason!Able software 

The Reason!Able software (see figure 1) is a structured environment for storing and manipulating the 
components of arguments. It is, in different and complementary ways, a form of scaffolding, a 
transformer of some reasoning operations into manipulations, and a performance enhancing 
representational system. 

 
Fig.1: Reason!Able screenshot. A free trial version of the software is available from http://www.goreason.com 
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It is important to recognise and remember that the software is not itself ‘intelligent’. It does not 
‘understand’ the arguments built with it, and cannot itself judge their quality. Consequently it is just as 
possible to fill Reason!Able with useless nonsense as it is to do so with a word processor. This is not a 
limitation – it is crucial to the distinctive value of the system, a point returned to in the conclusion 
below. Along the lines suggested above, when used properly Reason!Able enables users to represent 
arguments in a way that facilitates rather than impedes understanding and evaluation, and it provides 
scaffolding that enables more effective criticism and evaluation on the part of the user, crucially 
including evaluation of her own efforts. 

Users of the software build and manipulate representations of arguments, and evaluate the arguments 
that have been built. The elements of arguments are statements – declarative sentences that can be true 
or false. Some statements are reasons for (or objections to) others. A well-formed argument has 
reasons that work together to support the conclusion, just as a proper objection consists of a set of 
statements that work together to undermine a conclusion. 

The hierarchical structure of the argument maps built in Reason!Able makes the relations between the 
components (claims that support or undermine this or that claim) visible and explicit through their 
spatial arrangement, and the lines linking the components. This provides a form of scaffolding. It 
enables diagnostic questions, such as whether a set of reasons does indeed work together, to be 
appropriately directed, and (with the support of a few simple rules) makes answering the questions 
themselves simpler. The system of colour-coding and labelling reasons (green) and objections (red) 
makes the purported function of particular claims more salient. The fact that parts of arguments can be 
pulled off the current map, moved to different locations, and transformed (e.g. from reason to 
objection) allows decisions about how to improve the argument map to be carried out by direct 
manipulation (by means such as dragging and dropping). 

Learning to use Reason!Able competently and effectively is not a trivial task. While the environment 
itself is simple and easy to master, and the key rules regarding how to build and work with good 
arguments are easy to remember, learning to apply the rules systematically and rigorously takes 
sustained, structured and appropriately supported practice. 

Although learning to use the software effectively is difficult, it is also an excellent way of learning not 
to make, and of getting into the habit of not making, a range of common errors of reasoning, including 
those listed above in the discussion of ‘the problem’. How is it that correct use of Reason!Able can 
help with these? The key, in the first instance, is a simple set of rules for correct argument 
construction. These rules include the following: 

Rule 1: Only one simple statement per box. 

Rule 2: At least two co-premises per (sub)-argument 

Rule 3: Absolutely no ‘danglers’ (either vertical or horizontal) 

Following the first rule ensures that each box in an argument map contains only one statement. 
Students can fairly easily be taught how to check an argument map to make sure that each box 
contains a statement (ask ‘can this sentence be true or false?’) and also whether it contains a simple 
statement or a complex one (ask ‘can this sentence be separated into two, without adding anything?’). 
Complex statements (for example including ‘because’ claims) are instances of reasoning that has not 
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been made fully explicit, and a sign that work needs to be done in order to make it explicit. Since one 
of the chief symptoms of insufficiently critical reasoning is failure to make arguments explicit, this 
simple diagnostic tool has tremendous value. 

To understand the second and third rules, an additional illustration will be useful. Here is an argument 
map representing a simple and famous syllogism: 

 

 

Figure 1: A famous syllogism illustrating the no ‘dangler’ rule. 

Following the second rule ensures that single claims are not allowed to count as arguments, and to 
prevent repeating a conclusion to be allowed to count as giving a reason. To understand more clearly 
why this makes a difference, consider the third rule. 

A ‘dangler’ is a part of a statement that only appears once in a sub-argument. If it only appears in the 
conclusion, then that part of the conclusion is unsupported by its reasons. (These are ‘vertical 
danglers’.) If it only appears in one of the reasons, then it is either irrelevant to the conclusion, or it 
fails to ‘work with’ the other reasons to support the conclusion. (These are ‘horizontal danglers’.) 

In the case of the argument in figure (2), there are no ‘vertical’ danglers, and the parts of the two co-
premises that are not connections with the conclusion are connected to each other, so there are no 
horizontal danglers either. The visible structure of the argument map helps users work out where to 
look to determine whether the rules are being violated, which is to say that it functions as a form of 
scaffolding that helps direct attention appropriately. 

Repeated application of the second and third rule makes a significant difference to how easily an 
accurate and/or effective set of relationships between the parts of an argument can be found, as well as 
helping to direct the process of working out what the components of the arguments are at all. (If an 
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argument made by someone else and recorded in a text cannot be made fully explicit, or does not 
allow an effective set of relationships between its parts to be constructed, then the failings of that 
argument are probably being made explicit.) A good argument map enables objections to be accurately 
directed as well: since the ‘no dangler’ rule applies in the case of objections too, it can be invoked to 
help work out what part of an argument is undermined by an objection, and to help make the objection 
fully explicit. 

The system works, as the results referred to above make clear. In a reflective essay completed at the 
end of the course, one student wrote as follows: 

“As a law student and a future lawyer, it is imperative [for me] to be able to anticipate both 
sides of an argument. […] Studying philosophy, […] particularly the Reason!Able method of 
argument mapping, has enabled me to do this more effectively.” 

The software also allows initially sketchy representations of an argument to be refined through an 
iterated process. It is quite possible to enter a conclusion, and follow it with a series of partial reasons, 
then once they are in the system, use the rules to determine a better arrangement, and to make the sub-
arguments properly explicit. 

This system does not, and cannot, make it possible to work with or evaluate arguments without having 
to make judgements at various stages. Nor is that its purpose. Rather, it is intended to provide 
structured support for the process of determining what an argument is in any given case, and how it is 
supposed to work, so that judgements are made in a more focussed and effective manner. It is possible 
to gain these advantages with respect to both the arguments of others, and with one’s own arguments.  

One possible concern that the above account could raise would be that users could form a dependency 
on the software, so that they could only reason fully effectively when actually using it. The empirical 
results reported above, in which the assessment instrument was a standard reasoning test completed 
with pen and paper, and in the absence of the software, suggest that this worry is mis-placed. As noted 
above, some cognitive scaffolding is genuinely temporary – it helps those who lean on it learn the 
right sorts of relationships, so that their ongoing effectiveness without the scaffolding is better than it 
would have been otherwise.  

The UKZN initiative 

In our two UKZN  courses (both semester long, one at first year level and one at second year level)  
Reason!Able has been integrated into the teaching process of courses that each has its own distinctive 
content. The first year course is a general introduction to philosophy, ranging over a wide range of 
strikingly different topics and historical periods. Several of the outcomes of the course relate to the 
reasoning skills of students, and include the goals of greater appreciation of the variety of forms of 
argument, and of the ways in which different forms are appropriate for different problems. The second 
year course is on cognitive science, and most of the course is given over to the study of distributed 
cognition in a variety of domains. 

The integration of the course content with Reason!Able involves, in the case of both courses, the 
following components: 



 6

First, all students take a weekly tutorial in a computer room, where a facilitator1 guides the 
group through a series of specific exercises and problems, usually involving prepared 
argument maps and tasks. All of the tasks relate to arguments that are part of the course 
content, although the first of the 13 tutorials was given over to an orientation to the software 
itself. Most tutorials involved a mixture of small group and individual work.2 

Second, in lectures argument maps built with Reason!Able are used as visual aids. This 
involves talking through the maps, problems faced in constructing them, and commenting on 
important or interesting features of particular arguments as represented.3 Over the duration of 
the course a library of argument maps is built up on the lecturer’s web page, available for 
students to download and study, attempt to improve, and/or to extend. 

Third, students were encouraged to use printed argument maps as a point of departure during 
additional consultations with tutors or the course lecturer. 

At the outset of each course in 2003, time was spent in lectures explaining why Reason!Able is 
designed the way it is, how and why it is supposed to work, and why, although difficult, the tutorial 
exercises are worth taking seriously. It was make clear that what was being demanded was not easy, 
and an ongoing effort was made to provide motivation and encouragement. (See the remarks on 
evaluation below: we may have fallen short in this area.) Since the aim of the course was not primarily 
to produce students who were good at Reason!Able as an ‘end in itself’, but students who were better 
at reasoning, none of the instruments of student evaluation (assignments, essays and the final 
examination) depended on constructing and working with argument maps. Instead the clarity and 
quality of written argumentation was assessed in line with practices from the preceding year, when the 
same content4 had been taught without computer-supported tutorials. That said, students were 
encouraged but not required to make argument maps during the planning stage of written assignments 
and invited to submit any such maps along with the assignments for comment and feedback.5 

A key motivation for the design of the tutorial exercises was to facilitate and guide what Ericsson and 
his co-researchers call ‘deliberate practice’ (see Ericsson & Charness, 1994; Ericsson, Krampe, & 

                                                        
1  The tutorial facilitators in 2003 were graduate students, most of whom were trained in cognitive 

science, and all of whom received specific training in working with Reason!Able. Meetings with the 
tutorial facilitators were held weekly prior to each tutorial. 

2  One limitation of the current UKZN initiative should be noted here. For budgetary reasons the pilot 
project is working with a limited-user software licence rather than a full institutional site licence. 
Consequently the software was installed only in a few computer rooms, and it was not possible legally 
to provide students with copies they could install and use on home computers. 

3  I regularly subjected my own argument maps from previous lectures to criticism and offered 
improvements of them. This was partly an attempt to lead by example, and hopefully to discourage any 
of my own maps from being taken as definitive, instead of regarded critically. It was also an opportunity 
to work through the application of the three basic rules described above, and illustrate the genuine 
difficulties that can arise. 

4  The course is an introduction to philosophy ranging over topics in, inter alia, epistemology, ethics, 
distributive justice, philosophy of science, and political philosophy. 

5  A fair proportion did so, and many of the resulting argument maps were used to guide the development 
of tutorial exercises. 
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Tesche-Römer, 1993; Ericsson & Lehmann, 1996; and the papers in Ericsson (ed) 1996). ‘Deliberate 
practice’ is, apparently, a pervasive feature of elite performers in a wide range of domains including 
the arts, sciences and various sports and games. Key features of deliberate practice include: 

• It is designed to provide maximum opportunities for improvement through feedback. 
(This feedback typically requires an independent specialist source of critical feedback.) 

• It involves activities focussed on single components of performance, rather than the 
whole. 

• It involves exercises of increasing difficulty, ideally with more advanced stages being 
attempted only when prior stages have been performed at a pre-determined acceptable 
level of effectiveness. 

• It involves repetition, and requires conscious endorsement of the goal to improve. 

A striking feature of the research on elite performance across the range of domains studied is that top-
level performance (including that of child prodigies) seems to be reached after ten years of deliberate 
practice (Hayes 1981, Ericsson and Lehmann1996). This suggests that the approach being attempted at 
UKZN should, if found to be successful, be extended further into the curriculum, rather than thought 
of as a ‘one off’ remedy that takes full effect in one semester. 

The tutorial exercises in use at UKZN were specially designed to lead students through a sequence of 
increasingly demanding tasks involving the application of the rules of reasoning described above. At 
the simplest extreme they involve checking argument maps for violations of the ‘one statement per 
box’ rule, and at their most demanding substantial re-organisation and addition is required in order to 
repair the argument map or otherwise complete the task. Most of the maps used in tutorials were 
constructed in a three-stage process. First, accurate maps of arguments covered in the course were 
built up and refined over an extended period. Second, the maps were deliberately modified in various 
ways, including deleting premises, telescoping separate claims into one, and moving sub-arguments 
out of their proper places. Finally, a specific set of written instructions (along with clues and 
suggestions as to how to proceed) were prepared to accompany the task. An example of one such 
tutorial exercise, including the initial argument map that it requires, appears in an appendix below.  

We have a growing library of tutorial exercises, many of them developed following a period of 
intensive work-shopping and experimentation. Materials development is an ongoing priority. Each 
tutorial is intended to help deal with a specific reasoning problem, or challenge, or a set of them. Other 
tutorials in the course were intended to facilitate understanding of arguments where students tend to 
agree with the conclusion, and hence (sometimes) feel less interest in knowing the exact reasons, or to 
appreciate how arguments can function as explanations, and hence as a tool for coming to understand 
complex positions. One of the later topics in the course, taught to humanities students who are often 
wary of mathematically rich topics, is Einstein’s special theory of relativity. 

In 2003 the primary goal of the curriculum initiative with Reason!Able was to develop functioning 
courses, and, given the demands of meeting that objective, we do not yet have rigorous quantitative 
data regarding measured improvements in reasoning scores along the lines of the studies reported 
above. Some evaluative comments are, nonetheless, possible. In what follows I will focus specifically 
on the recently completed first year course that ran in the second semester. First an outline of some of 
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the main demographic features of the class is offered. Second comes an overview of the sorts of 
evaluation planned for the future. Finally, preliminary evaluative remarks based on the student course 
evaluations, and the experience of the tutors, are offered. 

The students 

In the second semester of 2003 the final enrolment for the course ‘Philosophy 1B’ was 219 students. 
Of these students 184 (84%) were in their first year of study, while the remainder of the students were 
in later years. 44 (20%) of the students were drawn from the four year Bachelor of Business Science 
programme, and 47 (21%) from the four year undergraduate Bachelor of Laws programme. Of the 
remaining students the vast majority were enrolled for general or programme Bachelor of Arts (46 
students, 21%) or Bachelor of Social Science (50 students, 22%) degrees. 

40% of the enrolment consisted of white students, while 56% of the class was female. 71% of the class 
was under the age of 20 years, and 82% of the group reported English as their home language on their 
registration forms. 50% of the class entered university with 40 or more matric points. Success at the 
course overall correlates strongly with 2002 matric scores – the vast majority of those who passed the 
course had 30 matric points or more, and almost every student whose final mark was better than 80% 
had 40 or more matric points. This correlation is not surprising – a total of 30 or more matric points is 
known to be a reasonable predictor of success at undergraduate courses at UKZN. 

Given that the entrance requirement for the Faculty of Human Sciences is 24 matric points, the high 
average number of matric points per student in the course requires explanation. The Philosophy 
programme does not impose its own entrance criteria. Nonetheless the 20% of the group drawn from 
the Business Science programme have passed entrance requirements calling for 38 matric points 
including at least a ‘B’ for Higher Grade mathematics. The 21% drawn from the Bachelor of Laws 
programme were required to have at least 34 matric points to gain admission to that faculty. Any 
profile of the class by matric points is limited, furthermore, insofar as some students enroled via access 
programmes that attempt to assess prospects for success independent of matric results, or in the case of 
some students, especially older students, in their absence. Finally, the course has a reputation among 
students for being relatively challenging (see the extracts from course evaluations below) and this 
probably plays a role in self-selection on the part of students. We are also well aware that matric points 
should not be regarded as a context invariant indicator: a relatively low score by a student whose 
secondary education took place in a very poorly resourced school, for example, could be much more 
impressive than a ‘better’ score from a student with access to excellent resources. 

The enrolment in 2003, as in every year, included students with various forms of under-preparedness 
notably including low critical reasoning skill and low critical reasoning motivation (although 
sometimes with high general motivation) and in some cases low matric scores. Some under-prepared 
students achieved striking success – including a few cases in which students with close to, or less than, 
24 matric points, and who had attended poorly resourced high schools, achieved final marks in the 
upper second (68-74%) or first class (75%+) range. 

From 2004 this same course is to be offered in both semesters, rather than only in the second. Part of 
the motivation for this is to allow more students to take the course, but at the same time to work with a 
smaller number at any given time. It is hoped that the better staff-student ratio will allow more 
extensive support to be provided to all students, especially those who are under-prepared, but 
motivated. 
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Future evaluations 

It is envisaged that rigorous quantitative data regarding measured improvements in reasoning scores 
over one of our courses will first be gathered in the second semester of 2004. For this study we intend 
to use the same instrument as was used in the Melbourne studies reported above, the California 
Critical Thinking Skills Test (CCTST). This will enable the results of the UKZN study to be related to 
those undertaken elsewhere, and will assist in gauging our success. Linking the results of pre and post 
testing with matric points and subjects will contribute in a small way to establishing in more detail in 
what ways, and to what extent, matric marks overall, and for particular subjects, are predictors of 
reasoning skill prior to teaching with Reason!Able and also what aspects of Matric results, if any, are 
predictors of capacity to make significant gains over the course of a semester. The 2004 study may 
also be extended to include follow up work on the varying success of students who completed the 
course at the variety of programmes of study they go on to follow. Ideally more seriously longitudinal 
study of a small group of students going through the learning process will be included at some time as 
well – a noted limitation of pre- and post-testing is that it illuminates so little about what takes place in 
between. 

It would be encouraging to find that the approach adopted at UKZN is producing the same sort of 
rapid gains as in Melbourne. If it is then follow-up study to determine the extent to which any gains 
are retained, and how they impact on future success, is necessary. Given the research noted above on 
deliberate practice and expert performance, we also hope to determine the extent to which taking 
successive courses of this sort (some UKZN second year courses involve computer supported 
tutorials) produces ongoing gains. 

Preliminary evaluations 

In the absence, for now, of properly independent measures of success of the sorts envisaged and 
described above, it is still possible to say a few things about the success of the project in 2003.  

First, it is my impression (as the person who marked all of the 700-odd assignments and 450-odd 
examination essays produced in the course) that the level of detail and clarity in written arguments 
produced by the students improved steadily through the semester, and that the same went for the 
quality of verbal arguments in class discussion. 

Second, the tutorial facilitators reported that tasks of types that initially had their groups stumped, 
became easier and easier over time, and that during the second half of the course especially, students 
in tutorials would regularly complain that the tutorial period was too short, and that they wanted more 
time to finish what they were doing to their own satisfaction. 

Third, as supervisor of the dissertations of two of the facilitators, I can report that the quality of their 
own written work increased noticeably. 

Fourth, the student evaluations of the course included the following positive and striking results: 
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Evaluation question Positive response – 

Business Science 
Positive response – 
Humanities, Law, Social 
Science and others. 

The course as a whole was ‘challenging’ 89% 90% 

The course was ‘useful in developing my thinking skills’ 93% 87% 

The course was ‘useful for (some of) my other subjects’ 48%6 87% 

The computer-based tutorials were ‘useful in developing 
my reasoning skills’ 

70% 59% 

The computer-based tutorials were ‘useful for 
understanding the course content’ 

85% 52% 

The reason that the results are given in two columns is that approximately 20% of enrolments on the 
course were first year students taking Bachelor of Business Science degrees. Timetabling requirements 
meant that these students took some classes in different venues, and their assessments were collected 
and processed separately to facilitate a variety of comparisons. The entrance requirements for the 
Business Science degree are higher than those for all other degrees from which first year students in 
the course were drawn, and include higher-grade mathematics. Tutorial attendance records show that 
the Business Science students attended their tutorials (also held in different venues for timetabling 
reasons) with considerably greater regularity than other students (on average). 

These considerations suggest that the report of those students who attended the greater proportion of 
the tutorials may be a better guide to their value – and those students who were most dedicated to 
attending and participating were mostly convinced that the tutorials were useful. Nonetheless it is not 
clear that this is a sufficient explanation – rather it raises a new explanatory challenge which is to 
account for the far more patchy attendance in tutorials of Humanities, Law and Social Science 
students. One pedagogically lazy explanation suggests that ‘good’ students simply work harder, and 
do better. The more challenging, and I think correct, response is to recognise, as empirical research 
suggests, and as noted above, that overall reasoning effectiveness depends on a combination of skill 
and motivation. Both need to be encouraged, developed and supported in the teaching process. It is my 
hope that careful attention to the task of building and consolidating motivation among students will 
lead to significant gains for all involved. I suspect that some students found the early stages of the 
tutorial programme somewhat demoralising, and that more could be done to help them perceive the 
gains that they are making as they go along, and to help them believe that the ‘pain is worth the glory’. 

On a personal note, the process of teaching with the software was gratifyingly humbling. It was quite a 
lot more difficult than I expected to make satisfactory maps of arguments that I’d have thought I knew 
inside out from years of teaching them. I also discovered that working collaboratively on building 
maps (which I did with graduate students in the course of making tutorial tasks) was highly rewarding 
– the maps provide a clear focus for discussion, and an anchor reducing or preventing drift away from 
the topic. 
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The future 

As noted above, the second semester of 2004 will see a proper quantitative evaluation of at least one 
course, using the same independent instrument as was used in the Melbourne studies reported above. I 
hope that it will find that we achieve a comparable gain in measured reasoning skills to that found in 
Melbourne. In preparation for 2004 courses a substantial portion of the tutorial tasks have been 
completely overhauled, including various optional sub-tasks for students who find they are working 
more quickly than others, and additional extra challenging tasks that can be attempted outside 
tutorials. (The full set of exercises is to be placed on the web, along with the argument maps that form 
the basis of each tutorial.) 

We are also going to break new ground in the use of Reason!Able by integrating it into a number of 
graduate courses.7 To replace the common practice of seminars commencing with one person 
reporting on the content of one of the readings for the seminars, we will require construction of 
argument maps as preparation for seminars. At the start of each seminar those who have built maps 
will distribute copies, and then talk everyone through their map, and any difficulties that they ran into 
along the way. This initial discussion will set up the more free discussion that follows, and hopefully 
make a significant impact on its quality. The ‘ten year rule’ in the empirical study of expert 
performance reported above suggests that integrating argument mapping into graduate teaching might 
not be a case of overkill, but could instead continue to provide significant gains. It will be a few years 
before graduate students in our courses were exposed to deliberate practice in argument mapping in 
their first year, and hence some time yet before follow up quantitative assessment of longer term gains 
is possible. Such assessment should attempt to measure (a) the extent of skill retention subsequent to 
first year evaluation, and (b) the magnitude of any gain following exposure in the context of graduate 
seminars. 

Following one more year of development on courses in philosophy including considerably more 
development of on-line materials, we also hope to be in a position to assist and facilitate the 
development of curricula in other disciplines using the same general approach. There are precedents 
elsewhere in fields such as law and nursing, and there is already some interest from other departments 
and faculties at UKZN. 

Conclusion 

South African universities face their own version of a global problem in the development of critical 
reasoning skills in their students. While the empirical effectiveness of many standard approaches to 
teaching critical thinking have modest results, some with proven and remarkable effectiveness are 
being implemented at UKZN. Preliminary evaluations indicate that the UKZN project is successful, 
although by no means (yet) as successful as it could be. Future empirical testing will help establish 
both the degree to which the courses are successful at their intended purpose, and also the extent to 
which any benefit is retained in the course of further study. 

Two points raised above should be returned to in closing. First, it was suggested that a major strength 
of the approach is that the software used is not itself intelligent. Second, one impediment to the 
development of critical reasoning was suggested to be a needlessly deferential attitude to perceived 
authorities. A system based on interaction with a genuinely intelligent computer (were that presently 
possible, which it is not) would, I suggest, produce just one more authority to which students would 
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defer instead of coming to trust their own capacity to be competent judges. A non-intelligent system 
that, when properly used, facilitates the clarification, explication and refinement of any argument, 
including a student’s own thinking, is a proper tool for the task of getting more students to take 
themselves seriously as intellectual actors, competent to challenge any view, rather than mere 
consumers who attempt to take on the thoughts of others. 

I acknowledge the Quality Promotion Unit of the former University of Natal for supporting the initial project, and all of the 
tutors involved in delivering the initiatives described here. Hanlie Griesel (SAUVCA), Lynn Slonimsky (Wits) and Ian Moll 
(SAIDE) provided useful critical comments on earlier versions, as well as a number of suggestions to which I wish the final 

document did better justice. 
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