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Abstract
The mere presence of knowledge in memory does not provide a guarantee 
that access and use of that knowledge will occur. This paper 
demonstrates the feasibility and effectiveness of training students in 
use of a self-explanation procedure that facilitates access and use of 
knowledge during study of a new theorem in geometry.  Year 9 
mathematics students were individually observed as they engaged in the 
study of textbook material which presented a new theorem in geometry.  
The material in the study booklet was presented in small sections.  
Twenty-four students were assigned to a training group, in which 
students studied each section of the booklet using questions which 
prompted them to develop self-explanations.  The questions stimulated 
them to access their prior knowledge, make connections between new 
information and existing knowledge and to identify features of the new 
material that were not understood.  In a control group, 23 students 
studied the same booklet without use of these questions. As students 
studied this material, their talk and action were videotaped. The 
result clearly indicated performance differences between two groups.  
Training group students were trained to self-explain, they 
demonstrated.  It also suggested that the effect of using 
self-explanation is specially powerful on  far-transfer problems.

Issues

• The nature of elaborations made during study is argued to 
affect both the representation of knowledge and subsequent use of that 
knowledge.

• Better elaborated knowledge representations should be associated with
   more extensive within-domain transfer.
Does use of self-explanations result on more extensive transfer?

• Effective self-explanations are argued to result in accessing of 
existing knowledge related to new instructional material?
Does use of self-explanation result on increased accessing of prior
         knowledge? 

Design



Students: 47 Year 9 students ranked on class achievement and assigned 
at random to two groups.

a) 24 students in Self-Explanation group (SE) were trained to provide 
self-generated explanations for the topic being read.

b) 23 students in control group (CTL) studied the same material in 
their usual manner.

Session 1:  Pretest - Assessment of prior knowledge Assessment of 
                 knowledge and use of basic geometry theorems.

Session 2:  Study of new material: 
        a) Each student was asked to individually study a newsection of
                     geometry .  The material in the booklet was 
taken from the school textbook. Each page presented an additionalline of 
text.

        b) Details of geometry theorems studied previously were 
                     provided as reference.

        c) Students' talk and action was audio and videotaped.

Session 3:  Review: 
       All students reviewed  a range of geometry theorems including 
                the new theorem. 

Session 4: Post-test - Assessment of understanding
       a)  Training items    (6 problems)
Isomorphic to items used in training, or involved only 
minor surface changes.

      b)  Near transfer items   (3 problems)
 Required use of an extra theorem in order to generate 
the solution. 

      c)  Far transfer items   (5 problems)
Involved more complex figures or construction of a line
in the diagram, or use of more than one extra theorem for 
generation of a solution.

Training Content

Self-explanation questions:



These prompted the students to ask such questions as:

Theorem section

1.What parts of this page are new to me?
2.What does the statement mean?
3.Is there anything I still don't understand?

Proof section

1.What parts of this page are new to me?
2.How does the new piece of information help with the proof of the 
theorem?
3.Is there anything I still don't understand?

Example section

1.What parts of this page are new to me?
2.How does the new piece of information help me to solve the sample 
problem?
3.Is there anything I still don't understand?

Mathematical Content

Three sections: 1) Theorem
     2) Proof  
     3) Example

  Angles in a semi-circle theorem

  Proof:

  Example 1:

  Find the value of x :

Results

I.  What is the difference between the groups in 
     problem solving performance?

Table 1. Mean performance (standard deviations) on Pretest 
and Posttest in geometry problem solving



GROUP
Significant
TESTS SE (n = 24)Control (n = 23)Effects (p level)

Pretest25.58 (3.37)25.73 (2.99)          n.s

Posttest 34.29 (9.37)28.69 (9.74)           p = .05

   Score on Pretest and Posttest means for SE group 
and Control group in geometry problem solving

On the post-test, the SE group significantly outscored the CTL group.

II. Where is the locus of this effect of intervention?

Table 2. Post-test means (standard deviations) in different 
     items for Self-explanation training

GROUP
                         Significant
ITEMS SE (n = 24)Control (n = 23)Effects (p level)

Training11.08 (2.15)10.43 (3.40)           n.s

Near
Transfer  8.88 (3.02)  8.09 (3.15)          n.s

Far 
Transfer14.33 (6.33) 10.17 (6.71)          p < .04

There were no significant  differences in mean levels of performance 
between the groups in training and near transfer items.  However, in 
far transfer items, the SE group  mean was significantly higher than 
the control mean.

Table 2. Post-test means (standard deviations) in different 
     areas for Self-explanation training

GROUP
                       Significant
ITEMS     SE     Control   Effects (p level)



NearAccess of other 
Transfer theorems 6.96 (2.69)   4.70 (2.72)  p < .01

Access of other
theorems  4.42 (2.70)   1.83 (2.82)   p < .01
(indirect path) 

Far Access of other
Transfertheorems13.13 (7.22)    8.65 (5.89)  p < .03

Access of other
theorems  6.54 (4.22)    4.30 (3.24)   p < .05
(indirect path) 

Access of other
theorems     6.58 (3.39)    4.35 (3.60)    p < .05
(direct path)

Correct final 
answer  2.50 (1.47)    1.57 (1.16)    p < .03

  Number of Other Theorems Accessed (direct or indirect paths) and 
  Correct Final Answer in Near Transfer and Far Transfer Items 

1. Training items:

There were no significant differences on any of the measures used
 for the training items.

2. Near transfer items:

The groups did differ significantly on the number of other theorems 
that were accessed during their work on these items.   This is mainly 
due to the SE group accessing other theorems that were not needed 
in a direct path to the solutions.

3. Far transfer items:

The SE group generated more related theorems in general and more 
related theorems that were could be used in the direct paths to the 
solutions.  They also generated more correct final answers. 



III. Does self-explanation training produce more 
 statements in self-management, knowledge access 
 and knowledge generation during study?

Table 3. Number of statements means (standard deviations) 
     gian during study.
GROUP
SE      Control Significant
Statements(n = 24)     (n = 23)Effects (p level)

Self-
Management 57.67 (12.89)  21.39 (11.33)  p < .001

Knowledge
Access 34.88 (9.27)   20.13 (5.90)  p < .001

Knowledge
Generation41.54 (17.78)  21.83 (13.32)  p < .001

Error   4.33 (2.73)     4.78 (4.82)      n.s.

Means of number of statements for SE group and 
Control group during study.

The groups did generate significantly on the number of statements of 
self-management, knowledge access and knowledge generation during 
study. 

Implications

1. The self-explanation training does result in a significant increase 
in overall post-test score.

2. The self-explanation effect is most powerful on the far transfer 
items.   
    Self-explanation training is associated with more extensive 
transfer

3. The self-explanation training is associated with accessing of more 
    related theorems on items where those theorems could be used to 
    generate a solution, especially theorems that are required for a 
direct path to the solution.




