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     Previous research by the authors, (Meade, McMeniman, Wilson, Kanes & 
Davey,     1991) indicated the effectiveness of stimulated recall (SR) 
methodology for     examining the knowledge bases underlying the classroom 
actions of effective     teachers in secondary mathematics and science.  
This study investigates more    fully the robustness of the SR technique 
with special reference to: (i) making  explicit implicit theories of 
teaching; and (ii) the ways in which teachers construe      effective 
teaching and learning.

Conventionally, studies of teacher beliefs and action utilise methods such 
as interview and observation, and empirical interaction analysis (Bajah & 
Chidolue, 1991).  Although these studies yield useful and interesting 
results the methodologies have several shortcomings including:

     (i)  interview data are removed from the teaching learning context and 
can be, for a variety of reasons, unreliable predictors of actual classroom 
behaviour;
     (ii) observation does not allow access to the thinking of teachers at 
the time of teaching in a "complex and entangled environment" (Nespor, 
1985); and 
     (iii)     interaction analysis [following the convention of Bellack & 
Davitz (1963) and Flanders (1956) where teaching behaviours are recorded at 
predetermined intervals] provides only a crude and superficial record of 
teacher actions and little, if any, of the process of teaching.  Process 
refers here to the interactive decision-making of teachers-in-action.

This study is concerned with evaluating the potential use of an alternative 
methodology that would generate greater insights into the relationships of 
teacher beliefs and actions, and minimise the possibility of "superficial 
self-presentation" (Parsons, Graham & Honess, 1983) on the part of the 
teacher. Specifically the study sought to answer the following question: 
Does stimulated recall methodology allow greater and more reliable access 
to the pedagogical beliefs underlying teacher actions in classrooms?

Method

In the 1991 study (Meade, McMeniman, Wilson, Kanes & Davey, 1991), several 
exemplary teachers of secondary school science and mathematics were 
identified from interviews with past students, school administrators, the 



employing authority and the relevant professional associations. 

For the purposes of the 1992 study, one teacher, Jack, who specialised in 
upper secondary chemistry was selected and invited to participate in an 
intensive case study.  Jack, Australian-born and in his thirties, has 
taught secondary school science for over five years, mainly at his present 
school.  Prior to teaching, he was an industrial chemist  for several 
years, then did youth refuge work.  He has a Bachelor of Science degree and 
a Diploma of Education, and at present is undertaking an Honours degree in 
Education.  The current science curriculum used in the school was written 
and instigated by him.  The school in which this study was undertaken is a 
secondary college which draws its students from a broad socio-economic 
spectrum.  Because it offers classes at night, its clientele ranges from 
teenagers to adults of all ages.

As part of the preliminary data gathering, an interview was conducted with 

this teacher to identify teacher beliefs (Appendix 1) relating to effective 
teaching and learning.  A final interview was conducted at the conclusion 
of the study (Appendix 2).  These interview data were subsequently 
transcribed and categorised using Shulman's (1987) categories of the 
knowledge base:  content knowledge; general pedagogical knowledge; 
curriculum knowledge; pedagogical content knowledge; knowledge of learners 
and their characteristics; knowledge of educational contexts; and knowledge 
of educational ends, purposes and values.

The primary methodology selected for the case study was stimulated recall 
technique (Keith, 1988). This methodology is designed to provide access to 
teachers thoughts during interactive teaching and makes use of a variety of 
interviewing techniques. The stimulus for the interviews is generally 
provided by  videotaping of classroom lessons and examples from the 
research literature follow the same general pattern. A series of classroom 
lessons are videotaped and as soon as possible after the lesson the 
researcher meets with the teacher for the stimulated recall session. Prior 
to showing the videotape the researcher may ask the teacher about the 
lesson eg, the sequence of events, major lesson segments, and the perceived 
success of the lesson. The videotape, (or segments of it) is then viewed 
and may be stopped by either the researcher or the teacher at particular 
points. 

Although some studies favour the structured interview approach by Clark and 
Peterson (1986), the researchers in this study consider that prompting by 
pre-determined questions can "lead the witness" down the path of the 
researcher's thoughts rather than those of the teacher. Examples of such 
questions include: "Were you thinking of any alternative actions or 
strategies at that time?"; "What were you noticing about the students?";  
and/or "Did any student reactions cause you to act differently than you had 



planned?"

In this study the interviews were unstructured with the teacher being 
directed by the researchers according to Nespor's (1985: 204) technique; 

(The researcher says) I'm going to play back the videotape of your class 
now.  Instead of stopping it and asking you specific questions myself, I'd 
like for you to stop the tape when you see yourself making a decision and 
tell me what you were thinking at that point.  Examples of decision points 
might be:  making decisions about routines, decisions about discipline, 
reactions to unexpected or unanticipated events, or moments where you are 
thinking about content and how it interacts with the students in the 
classroom.  Also, if you see things on the tape that you want to comment 
about, even though they aren't exactly  decisions, go ahead and stop the 
tape and talk about those events.

The complete unit of work under investigation in this study consisted of 
three, one and a half hour, upper-secondary, chemistry lessons concerned 
with the teaching of the Periodic Table.  The research reported in this 
paper relates to the first of these three lessons which will be compared 
with the 1991 data.  Each lesson was videotaped using two cameras and a 
vision mixer which allowed the researchers to track the teacher and 
students in any area of the classroom. The split screen facility enabled 
the researchers to focus on either teacher or student responses, recording 
simultaneous images on the one screen. These tapes were subsequently shown 
to the teacher in the presence of the researchers after each lesson; the 
interview was conducted according to the Nespor (1985) method. 

As with the preliminary interview, each of the four stimulated recall 
sessions was transcribed and analysed by coding teacher statements or 
'thoughts' using Shulman's (1987) categories of the knowledge base.

Results

Interview Data

The analyses of the interview data using Schulman's categories, shown in 
Table 1 and diagrammatically represented in Figure 1, reveal that Jack's 
responses incorporate six categories.  His responses focus on general 
pedagogical knowledge, pedagogical content knowledge and knowledge of 
learners and their characteristics.  The first of these categories, general 
pedagogical knowledge, was refined by the researchers into three sub-
categories:  management, planning and strategies.  Specific teacher 
statements indicate that Jack possesses a thorough appreciation of the 

importance of planning and a deep understanding of strategic classroom 
organisation.  The second of the pedagogical knowledge bases, that of 
content, featured quite strongly in the data.  Jack, in his 1992 interview, 
unlike David in his 1991 interview, (See Table 3 and Figure 2, Appendix 3) 



was able to articulate how he goes about planning for conceptual 
understanding of his students with a novel, complex chemical construct 
(periodicity in the Periodic Table).  The interview data from Jack 
indicates an insightful appreciation of the characteristics of learners and 
their effect on the learning process: for example, learning styles, 
cultural background, language difficulties and age.

TABLE 1

ClassificationNo. Verbatim Examples
1.   Content knowledge
1
"...and then in combination with that there'd be a whole lot of 
professional reading and you know, just trying to take on board whatever 
the literature that I seem to feel is appropriate."

2.   General pedagogical      knowledge:
     i)  Management

     ii)  Planning

     iii)  Strategies

0

3

10

-

"Yes, I suppose Heidi [a co-teacher] and I do reflect back to each other in 
the team teaching situation in that it's, we don't just use our own 
reflections upon what happens, but we will actually comment on the other 
person's lesson.  I think that's fairly helpful."

"I feel like I'm not doing a good job if I'm spending too much time from 
the front.  So there's that sort of consciousness and I suppose what I 
deliver from the front would be mostly content."



3.   Curriculum
2
"...deliberate teaching of core process skills are on my agenda for the 
next 12 months and...I'll actually be making statements like "Now we are 
extrapolating" and that will become part of the regular tools,...there are 
49 skills listed in the BSSSS Core Skills Test for tertiary entrance...if 
I'm saying to them now you're hypothesising, I want to be giving them 
strategies to do that..."

4.   Pedagogical content
     knowledge
9
"In the periodic table...I'm giving a historical perspective.  But for them 
its just realise that chemistry is developmental.  That's it's all not a 
given.  That there's been a time when we didn't know all the elements and 
so in this particular unit, there was a historical focus of it.  I'll be 
relying upon the fact that they...this is the first time they have seen the 
periodic table.  And they recognise that it's a tool...if you were to ask 
them what ion does a particular element form, I would think many of them, 
if they didn't know it off rote would go to the periodic table and try to 
take a bit of a guess and they know it can be use as a tool for that sort 
of thing.  And so this chapter is going to give them the theoretical 
underpinning of why it's a useful tool.  So there'll be a bit of history 
there, which will largely be content.  The process will be that they will 

recognise that there are varying properties across the periodic table and 
they will recognise that they could work out those periods simply by 
looking at the properties.  As I said, it's not a big experimental 
unit...but the focus on it is really that they recognise that there are 
characteristics that can be put together, there are groups of elements that 
have similar properties and the predictions can be made on the basis of an 
element's position on the table."

5.   Knowledge of   learners and their  characteristics
9
"We have a whole, large range of students.  We have some adult students who 
come back and they could be in their 20s or 30s who are just coming back to 
do their Senior.  They come back with a high motivation but generally not a 
high level of learning skills but they often pick those up a lot faster and 
they are prepared to, they have self-discipline apart from non-learning 
skills so they very quickly work out a method for themselves that works."

6.   Knowledge of 
     educational ends,
     purposes and values
2
"I see chemistry as part of the broader education of the person and if you 
were particularly focussing and saying oh, chemistry is the end in and of 
itself, then I suppose you could well be preoccupied with wading through a 



certain amount.  So if you take a broader view I think you're more likely 
to recognise the value of different cognitive processes besides recall."

Table 1 Interview data:  Classification and incidence of mention of teacher 
constructs of effective science teaching and learning. (Jack, 1992)

Classification and Incidence of Mention of Teacher Constructs of Effective 
Science Teaching and Learning

Figure 1:  JACK 1992 (1 Lesson)

Although the interview data were divorced from any specific teaching 
events, Jack was able to contextualise his statements within specific 
teaching/learning settings; hence, the relatively higher incidence of 
statements relating to the pedagogical content knowledge compared with the 
1991 data (Appendix 3).

Stimulated Recall Data

After viewing the lesson as a stimulus, Jack's thoughts about his classroom 
actions were also classified according to Schulman (1987).  These data, 
which are summarised in Table 2 and Figure 1, indicate a strong emphasis on 
knowledge of learners and their characteristics and, as with the interview 
data, emphasise the two pedagogical knowledge bases.  In Jack's class the 
characteristics of the students were quite disparate - an estimated 40 per 
cent of non-English speaking background and an age range of 15-42 years.  
It is hardly surprising therefore, that Jack, in his comments, gave a 
strong emphasis to the need to respond to these differences for effective 
learning to occur.  This contrasts with David, in the 1991 study (See 
Appendix 3, Table 4 and Figure 2), where the students were a much more 
homogeneous group.

DISCUSSION

The 1991 data support the following claims:

(i)  When the teacher is "confronted" by his recent actions in the 
classroom, stimulated recall technique does minimise "superficial self-
presentation" (Parsons et al., 1983); and



(ii) The data allow insights into the pedagogical beliefs underlying 
teacher actions.  These unstructured stimulated recall sessions where the 
teacher verbalised his thoughts underlying his recent actions indicate a 
concentration on general pedagogical and pedagogical content knowledge.

The 1992 data confirms the first of these claims but for reasons discussed 
above, Jack concentrated on knowledge of learners and their characteristics 
as well as the two pedagogical knowledge bases.

This study has shown that stimulated recall is a useful methodology for 
tapping the implicit theories of teachers.  It is particularly salient for 
examining the relationships between teach beliefs and actions.  The 
interview data, while useful, cannot contribute as convincingly to an 
understanding of this relationship.

As Schulman has said (1987, p.11)  "One of the more important tasks for the 
research community is to work with practitioners to develop codified 
representations of the practical pedagogical wisdom of able teachers."  Our 
conclusion, from both the 1991 and 1992 data, is that stimulated recall 
methodology is labour intensive and time consuming.  The reward for the 
researcher and practitioner, though, is a more profound insight into the 
personal theories that underlie teacher action in the classroom.

Final Comment

Having established the robustness of the stimulated recall methodology, the 
next stage of this research is to examine in detail those knowledge bases 
known to be critical in effective teaching-in-action.  Essentially, the 
argument is that the unique or distinctive skill of effective teachers is 
their ability to "blend content and pedagogy into an understanding of how 
particular topics, problems, or issues are organised, represented, and 
adapted to the diverse interests and abilities of learners, and presented 
for instruction," (Schulman, 1987), i.e. pedagogical content knowledge.  
There is a wealth of quantative data, some examples of which are included 
in the tables accompanying this paper, which will allow researchers and 
teachers to understand how these two teachers of science, Jack and David, 

are able to blend content and pedagogy to engender conceptual understanding 
in their students.

TABLE 2

Classification
No. Verbatim Examples1.  Content knowledge1".There were some patterns that 
you couldn't link up with a continuous line.  You had three tiers.  If you 
linked them up that way, you could see the three sets of data, so for some 



of them I had to go over and show them where the periods were in their data 
just joining it up and couldn't see it.  The data was actually in three 
tiers."2.   General pedagogical      knowledge:
     i)  Management

     ii)  Planning

     iii)  Strategies

5

2

12



"They're expected to be self-disciplined.  They're expected to actively 
participate.  There's very strict rules about lab safety and in terms of 
anything that's considered horse-play in the lab it is very quickly dealt 
with and they would find themselves out of the classroom and on the verge 
of being out of the course on fairly minor infringements for that, but 
typical things that do get them into trouble would be they have wash 
bottles under the bench, they have one of these kits that they maintain and 
I look at it at the end of the year.  They are responsible for keeping 

glassware and their equipment in there and if they don't wash it that's 
their business, but they'll have to explain if they want to come  and 
exchange their glassware for new glassware, so, because they have some 
equipment down there that can cause a few problems."

"We've actually got two teachers assigned to this class...and so she and I 
both have the Year 11 and Year 12 Chemistry and we work it so that one of 
us is mainly conducting the lesson and the other person is going around 
supporting the students.  Now, it's a bit of a luxury but it means that we 
can run this course with the students largely working on their own and 
working in groups.  I wouldn't like to try running this course without that 
sort of support.  It means that students do get more individual attention 
in class than they would otherwise."

"Yes, the overhead projector is used quite a lot by both Helen and myself.  
Not used to the exclusion of the board, but if there's something that can 
be prepared beforehand it will be done on the overhead.  Problems though 
are usually worked on the board."3.  Curriculum1"...we've got a movement 
here at the moment in our curriculum to actually identify cognitive skills, 
when and where we do them...the 49 skills that have been listed as core 
[the BSSSS Core Skills Test, Tertiary Entrance].  There's a push now that 
will actually be saying "take notice of what you're doing now, you're 
hypothesising.  Take notice of what you're doing, you're extrapolating."
4.   Pedagogical content
     knowledge
13
"At this point they should have been making decisions about their ordering 
and their grouping.  They should have been thinking about why they had put 
them in that order because the shapes that I gave out didn't match what 
they had.  They couldn't hold to both size and colour any more.  They had 
to make a decision between one characteristic over another characteristic.  
So I wanted to put that part in to actually make them think that it wasn't 
just a simple exercise, that they had to actually make some decisions about 
how they were going to group these things."5.  Knowledge of   learners and 
their  characteristics28"Yes, that's Than.  Than is a bright student.  
She's actually completing Year 11 and Year 12 Chemistry this afternoon and 
she asked before the lesson did she have to be here, so I'm not sure if her 
mind is elsewhere.  She's actually enrolled in Year 12, but she needs to 
pick up the for semesters of Chemistry, so normally there would have been 



more interaction than that.  Perhaps she evaluated the exercise and 
dismissed it with regards to her other things.  She did ask at the start of 
the lesson did she have to be here today, so I think there's some other 
things going on there."6.  Knowledge of   educational ends,   purposes and 
values0
Table 2  Stimulated recall data:  Classification and incidence of mention 
of teacher constructs underlying teacher actions in classrooms. (Jack, 
1992)
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APPENDIX 1



Preliminary Interview Schedule 

The purpose of this interview is to allow the teacher to elaborate on (his) 
beliefs relating to the effective teaching and learning of  secondary 
school science.  Although it is not intended that the interview be highly 
structured, the efforts of the interviewer should be directed towards 
eliciting responses to the following questions:

1.   How would you explain your personal philosophy of teaching and 
learning?

Probe:    What sort of balance do you try to achieve between content and 
process?  How important is the cognitive domain compared with the 
affective?  What are the supports and constraints that affect your teaching 
and the learning of your students?

2.   How do you think students go about the task of learning?

     Probe:    In particular, how do you think students learn science?  
(Probe for:
          .  information transmission/rote learning/constructivist 
approaches
          .  learning style
          .  critical role of teaching in learning
          .  role played by peers)

APPENDIX 2

Final Interview Schedule

The purpose of this  interview, occurring at the end of the third 
stimulated recall session with  the teacher,  is to further probe the 
teacher's thoughts and beliefs.  As the stimulated recall sessions were 
unstructured to minimise intrusion by the researchers, it was deemed that a 
further interview would enable the teacher and researchers to discuss 
salient issues.  The interview was semi-structured, in that a set of 
questions was prepared to provide a guide for eliciting responses, while 
still allowing some flexibility to digress where necessary.

1.   Do you test out your theories of teaching practice?

     Probe:    Does research or educational reading have a use in teaching?  
What part does talking with other teachers play in your own philosophy of 



teaching?

2.   Do you see any role for self-appraisal?

     Probe:    How important is reflection?

3.   Do you consider teaching to be a developmental process?

4.   Is there any embedding of learning strategy training/instruction in 
your lessons?

     Probe:    For example, do students need to improve their memory skills 
to achieve in science? 

5.   Is there anything you consider important in your teaching which has 
not yet been     discussed? 

APPENDIX 3

Classification and Incidence of Mention of Teacher Constructs of Effective 
Science Teaching and Learning

Figure 2:  DAVID 1991 (3 Lessons)

TABLE 3

ClassificationNo. Verbatim Examples1.   Content knowledge1"...my philosophy 
of teaching (is) I'm a teacher first, a biology/science teacher second, and 
so I don't believe that the content is all consuming and it's not the 
content which is going to be the only thrust... It's getting them to think 
more about what they're doing and getting results - as I try to tell them 
if I can teach them to learn, they can learn anything.  Most of the content 
they learn they'll forget, I know that, I know from experience, the content 
you learn during the course, it goes, but what you do pick up is the 
ability to be able to learn".2.  General pedagogical knowledge
     (i) Management



     (ii)  Planning

     (iii) Strategies

2

2

7

If you can delay your punishment to when you can talk to the kid it's much 
better.  Instantaneous responses to discipline are often.... inappropriate, 
very hard to enforce.  I prefer to say "right I'll see you at the end of 
the lesson "and jot the thing down.  Then it gives me time to think well 
what am I going to do with this kid, how am I going to handle it, is this 
one going to have to be stood on so they don't do it any more ...?"

"...when I'm designing pracs, part of the prac write-up is fairly standard 
but at the end of it put on a section which is a conclusion and the 
conclusion has to be their own words what they learn from doing the prac so 
it's not just answering the questions relating to the prac - we did the 
prac to learn something.  That's what I'm more interested in- what they've   
actually learnt from doing the prac.  That's probably the hardest section 
for them to write out".

Instead of putting up definitions for nutrition which is the name of the 



chapter that we started, the beginning of the unit, I ask them to define 
nutrition.  A simple technique, but I mean it then gives me a gauge - oh 
well most of them have a fair idea so there's no need to be spending much 
time on this...so there's not a lot of teaching that has to go on.."3.  
Curriculum0
4.   Pedagogical content
     knowledge1"We've just set up the duckweed experiment, where we are 
looking at deficiency diseases where we grow the duckweed in solutions, 
minus one, nutrient solution.  Now comparing those solutions is somewhat 
confusing, telling them we want a solution deficient in nitrogen, or a 
solution deficient in iron (the class isn't a high achieving class who will 
make up those solutions): we will get the lab assistants to make up those 
solutions and we'll do it as a demonstration, we'll just prepare the prac 
and.... this class will go the whole way and we let them prepare the 
solutions that are deficient in nitrogen..... it is a class which can 
pretty well cope.5.     Knowledge of learners
     and their characteristics7"Everyone is different and they all think 
differently, they all learn differently.  Therefore teaching needs to be 
different for each different student...So I always told the kids, suggested 
ways of doing some things, suggested ways of learning, then if they don't 
like it, if they've got a better suggestion, as long as they can tell me 
why, that's fine.  We're pretty powerful though.  If I suggest something, a 
lot of kids take it on board, but the point I want to make is I don't think 
there is one set way of kids learning..."6. Knowledge of 
     educational ends,
     purposes and values2"I go around all the year 10s at the end of each 
year and do a bit of a sell job on the sciences I suppose, encouraging 
them, in particular trying to encourage more of our girls to continue with 
their sciences...I believe bio teaches you about yourself and your world, 
the world that you're going to live in and how to look after it and that is 
important to everyone.  We've had people in charge of our country, of our 
world, who don't know the consequences of doing things to their planet; 
they've made mistakes, we need people to be educated, knowledgeable about 
the world, their life and how the world operates with them in it...we went 
over to Fraser Island, Stradbroke Island for our field trip... we had some 
sociological questions to ask them about the island and they were very 
"green"."
Table 3 Interview data: Classification and incidence of mention of teacher 
constructs of effective science  teaching and learning. (David, 1991)

TABLE 4

ClassificationNo. 
Verbatim Examples
1.   Content Knowledge

nil
-



2.   General pedagogical      knowledge:
     i) management

     ii) planning

     iii) strategies

5

1

18

"They also said to me that they liked the fact that everything is quite 
structured, regimented  and strict in the classroom, and they know they 
learn better when it is that way"

"The two aims of the lesson were to know the six food groups and that was 
the beginning of the lesson.... and the other part of the lesson was to be 
aware of the chemical tests.  They were the two objectives of the lesson".

"It is part of what I tell beginning teachers: State the objectives of the 
lesson, so the kid knows why they're doing the lesson,..... and evaluate 
the objectives at the end.  Did they learn what you wanted them to know?  
If the kids know the answers they did well.  And I would say 99% of the 
kids got the questions right at the end of the class".

3.   Curriculum

0
4.   Pedagogical
     content knowledge:



7
"When we are doing adaptations, I would give them a question after they had 
done some adaptations saying...describe the adaptations of an organism on 
the moon.  To answer that you would have to go through the same steps that 
we have just been through; you would have to look at the environment, 
characteristics of the environment, and then look at the changes an 

organism would have to undergo, so you should be able to predict what the 
organism, what adaptations it should have, so I try and punctuate questions 
which will make them think and relate it to these types of questions you 
might have to answer".

5.   Knowledge of learners
     and their characteristics
6
"It is strong in my belief that if the kids like the teacher, they like the 
subject and they will work hard in that subject and that will help their 
learning because they want to learn".

6.   Knowledge of   educational ends,   purposes and values

Table 4 Stimulated recall data:  Classification and incidence of mention of 
teacher constructs underlying teacher actions in classrooms. (David, 1992)


