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Writing My Thesis - Submission One [Jan 6 1998 - Jul 21 1999]



Context



I took study leave from teaching in order to create enough time to write up my thesis thematically. Clearly, this was a change in my social practices. Nonetheless, at a minimal level, my argument is that my work [the four singularity studies and the two submissions of my thesis] qualifies as action research in that it satisfies three conditions judged as ‘individually necessary and jointly sufficient for action research to be said to exist’ (Carr and Kemmis, 1986: p. 165): (i) a social practice susceptible of improvement, (ii) a spiral of action-reflection cycles [which includes Thesis Submissions One and Two], and 

(iii) involvement of those responsible for, and affected by, the social practices.



Action-Reflection Cycle



Problem



In a 1993 international survey of constraints on action research in educational settings among 40 project directors in the USA, UK and Ireland, ‘lack of time’ ranked first (McKernan, 1996: p. 44): McKernan also notes that this had been highly predicted in the literature by Stenhouse (1981: p. 111):



the most serious impediment to the development of teachers as researchers - and indeed as artists in teaching - is quite simply shortage of time.



My own action research enterprise fitted into this very real and serious pattern of lack of time. I felt that I needed a substantial amount of time to write up my work thematically but my time investment in teaching was blocking me from achieving this end�. Prompting me further into investing more time into writing up my work thematically was Professor Hugh Lauder’s December 5th 1997 response to some of my work:



Of the two studies I read the first [a piece of writing comparing the second edition of my 1994 singularity study with the first edition of my 1996 singularity study] did not handle some key concepts like democracy, social justice and the trade-offs incurred in any ethical decisions made at the level expected of a Ph.D.



In short, two central problems facing me in December 1997 were: (i) lack of time and 

(ii) discerning significant themes in my work so that I could write up my thesis thematically. An additional problem was that I hadn’t yet succeeded in fully passing my transfer seminar.



Imagined Solutions



Creating Writing Time



I decided to take study leave from January 6th, 1998 until August 31st, 1999 [submitting my thesis in May 1999]. Thus, my social practice changed from teaching and educational action research to writing up an educational action research thesis. For me, this involved a trade-off between (i) teaching full-time and not having sufficient time to write a thesis and (ii) leaving teaching temporarily in order to construct an action research thesis within a reasonable amount of time. In effect, I sacrificed teaching practice as a source of income (and some possible future reflective practice!) in order to dissolve, what was for me, a powerful structural time constraint.



Discerning Themes and Patterns in My Work



I wrote the following to Hugh Lauder in early December 1997:



I see more democratic action and an incremental improvement in social justice as related themes forming part of the pattern of my work. [Data Archive]



Nonetheless, I felt it would be a good idea to rewrite my four singularity studies in order to further familiarise myself with my own work but, in particular, to more accurately discern patterns and themes in my work, especially in regard to (i) values I was trying to live out more fully in my practice (teaching and writing) and (ii) criteria or standards of judgement that I felt were central for judging the credibility/validity of my claims to knowledge.



Implementation of Imagined Solutions



I rewrote the four singularity studies between January 13th and March 6th 1998. This corresponded to walking through the four fields on one side of the ‘valley metaphor’ mentioned on page 75 of the thesis.



I had a lunch-time meeting with Jack Whitehead and Hugh Lauder on January 30th 1998, discussing my work, and on February 2nd 1998 I wrote to Hugh and Jack stating that I would address the following issues in my theory chapter: (i) teaching/learning communicative activities, (ii) more democratic action, (iii) acting more justly, (iv) the notion of conceptual vision, (v) more dialogue, (vi) the use of metaphor, and 

(vii) statistics. My point here is that I had a pretty good sense of direction for my writing at that stage - two months before I began writing a Development of Theory Chapter. I wrote the Development of Theory Chapter between March 30th 1998 and June 3rd 1998 around the headings of: (a) More Democratic Actions in the Classroom, (b) More Socially Just Actions in the Classroom, (c) A Sixth Form Student’s ‘Conceptual Vision’ in Mathematics, and (d) Creating/Articulating a Significant Part of My Own Knowledge Base in Teaching [Creating My Own Educational Theory].

Key Respondents



I obtained feedback from Hugh Lauder and Jack Whitehead on my Development of Theory Chapter on June 23rd, 1998 and feedback from Pat D’Arcy on June 25th, 1998.



Stating the remainder of the ‘Implementation’ phase of the action-reflection cycle briefly, I completed the writing of my thesis between September 15th, 1998 and April 15th, 1999, obtaining further feedback from the above three key respondents during this time with Kate Hawkey of the University of Bath acting as Reader for the first main draft of my thesis on March 9th, 1999. I submitted my thesis on May 5th, 1999 and had my viva voce on July 21st, 1999.



Evaluation



Development of Theory Chapter



On July 3rd, 1998 I was informed that I was ‘regarded (by the Research Committee) as having passed (my) transfer’ on the basis of my Development of Theory Chapter. This ‘Chapter’ later became Chapters Two, Five, Six, and Eight of my present thesis.



I believe it is also important to note that Chapter Nine articulates some of my responses to Professor Hugh Lauder’s June 1998 criticisms of my Development of Theory Chapter.



Remainder of Thesis



As a key concern in these summaries is showing that an action-reflection cycle was operative within the social practice of writing my thesis, I’ll mention only two other issues here. Firstly, Kate Hawkey, as Reader, felt there could be more signposting in parts of my thesis. I addressed this problem by writing a couple of relevant paragraphs and adding more subheadings. Secondly, both Pat D’Arcy and Kate Hawkey felt there was a lot of unnecessary repetition in my then Final Chapter. I rectified this somewhat but not sufficiently.



My Viva Voce - July 21st, 1999



I did not fail my Ph.D., nor was an M.Phil. recommended. However, while both of the examiners felt there was a Ph.D. there, I did not pass my viva. See the ‘Problem’ phase of the next action-reflection cycle for some of the central evaluative aspects of the viva voce.



Modifications



See the ‘Imagined Solutions and Their Implementation’ section of the next action-reflection cycle for the ways in which I modified my thesis in response to some of the criticisms of the External and Internal Examiners.



Writing My Thesis - Submission Two [Aug 1999 - Mar 2000]



Context



I returned to full-time teaching on August 31st, 1999 with a list of personally-developed tasks for modifying my thesis which I would try to accomplish by the end of February 2000.



Signpost



My purpose in proffering this action-reflection cycle summary of the working of my second submission is to overtly state (i) that this working is a social practice and (ii) that it qualifies as action research. There’s no need to go into too much detail: I’ll be brief.



Problems



The main problem for the Examiners [and, therefore, for me!] at my viva was that my abstract did not sufficiently explain what I had done in my thesis. A second problem, particularly for the External Examiner, was that there was a lot of unnecessary repetition [especially towards the end of the thesis (own comment)] and irrelevant detail in my thesis. Another problem for the External Examiner was that my report did not contain a summary of the singularity studies with exemplifications of full action-reflection cycles (Whitehead, 1993: p. 54) from the studies. Further, with regard to the teaching/learning communicative activities on page 78 and the means in Table S1.16 on page 100, the External Examiner requested more background information and explanation. 



[Both examiners, I believe, made a great effort to be as fair as possible on the day. After the viva, the two examiners gave me the notes they each had made out before the viva. These notes have been helpful.] 



Understanding These Problems as ‘Living Contradiction’ Elements of My Practice



In short, in my first submission I was not living out to a sufficient level of proficiency (for my audience and myself) three of my social standards of judgement [pp. 54-55] and one of my methodological standards of judgment [pp. 47-48]. In regard to my social criteria: 

(i) I needed to make my report more comprehensible, (ii) I needed to supply some more evidence for some of my claims, and (iii) some of my statements were inappropriate and could be modified or dumped, depending on their importance. In relation to the methodological standard of judgement, I needed to give full examples of the action-reflection cycle from my work.











Imagined Solutions and Their Implementation



1.   New Abstract



On July 22nd 1999, the day after the viva, I began working on a new Abstract and with helpful input from Jack Whitehead and Paul Denley of the University of Bath, I eventually came up with an Abstract on August 1st 1999 which I felt more accurately explained my work. [I further modified my new Abstract after dialogue with JW on Nov 19th, 1999 and later again in February 2000.]



2.   Removing Unnecessary Repetition and Irrelevant Detail



Between August 2nd and August 10th 1999, I removed 15,000 words from my thesis and 4000 words from the Footnotes. In relation to ‘unnecessary repetition’, one of the flaws with the first submission of my thesis� was that I often quoted a piece again when referring back to a previous part of the thesis. Overall, it was a mistake of style. In relation to ‘irrelevant detail’, sometimes I included some personal or other details which may have been of interest to the reader, but weren’t really relevant for carrying my arguments forward. The External Examiner had originally written ‘There is a sense of audience, but no recognition that the audience may be bored by the detail and the repetitions’.



3.   New Material Added to the Appendices



I added more material to the Appendices from my singularity studies in order to lend evidential support for some of my statements in the main body of the thesis. For example: (i) pp. 302-308 of the Appendices give relevant background information for the derivation of the eight teaching/learning communicative activities mentiond on page 78 of the thesis; (ii) pages 314 and 317 of the Appendices give the questionnaire and the table of ratings which led to the overall students’ mean ratings in table S1.16 [page 100 of thesis].



4.   Ten Tasks When Back Teaching - The Way Forward



In late August 1999 I drew up the following ten tasks for rewriting my thesis:



(i) Summaries of the singularity studies.

(ii) Examples of action-reflection cycles�.

(iii) New Introduction to the then Final Chapter.

(iv) Elaborate on Abstract - Keep it short.

(v) Further fine-tuning of thesis to blend with fuller understanding of changing practices.

(vi) What’s in it for others? Make this more overt.

(vii) Fine-tuning of summary at the start of the Introduction.

(viii) New Foreword.

(ix) Internal references and Appendices.

(x) References.



Evaluation



Whilst recognizing, implementation-wise, that I am at the stage of completing (i) and (ii) above as a combined task, the following are some my October 17th 1999 evaluative comments regarding the second submission of my thesis:



My New Abstract



My new Abstract much more correctly prioritises my knowledge claims, adding two significant claims relating to (a) a particular set of standards of judgement which I believe are central to judging the credibility/validity of my claims to knowledge, and (b) becoming a more reflective practitioner as I gain a fuller understanding of my changing practices.



More Fully Living Out Standards of Judgement



In relation to social criteria, in terms of language use that places an emphasis on reaching an understanding with an other [pp. 54-55 of thesis], I believe: 1, 2, 3, and 4 (i)-(viii) above will help make my report more comprehensible; 3 will help provide more evidential support for some of my claims; and 2 will help bring about more appropriateness in some of my written communications [for example, before the viva, the External Examiner wrote that my style was ‘repetitive, pedantic, and often verging on the pompous’].



In relation to a central methodological standard of judgement in my work - the action-reflection cycle [pp. 47-48 of thesis], the summaries of my four singularity studies and my two thesis submissions with the action-reflection cycles operative therein [pp. 61-74 of thesis and pp. 295-300 of the Appendices] provide ample evidence that I am more fully communicating this standard of judgement in the second submission of my thesis.



Finally, in relation to my dialogic standard of judgement [top of page 53 of thesis], I believe that, in responding to some of the written and spoken comments from my viva voce examiners, I am more fully engaging in higher quality dialogic reflections with others in the social practice of writing my thesis.
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Originating Questionnaire [Singularity Study One (1994)] 



QUEST1             08-03-1994



Q.1	What Mark Did You Get?

Q.2	Are You Satisfied With This Mark?

Q.3	Are You Capable Of A Higher Mark?

Q.4	Do You Want To Get A Higher Mark?

Q.5	Do You Read Your Notes Twice Between One Chemistry Class And The Next?

Q.6	How Difficult (Or Easy) Do You Find Chemistry Compared With Other Subjects?

                            Easier (Less Difficult) / Same / More Difficult (Less Easy)

Q.7	How Much Do You Like Chemistry Compared With Other Subjects?

	                 Like It Less / Same / Like It More



Q.8	In General, Are You Satisfied With Your Quality Of Learning In Classrooms (All     

            Subjects)?

Q.9	In Particular, Are You Satisfied With Your Quality Of Learning In the Chemistry 

            Class?

Q.10	If Your Answer To Q.9 Is No, In What Ways Could You Bring About An 

            Improvement In Your Quality Of Learning In The Chemistry Class?



Q.11	In General, Are You Satisfied With The Quality Of Schoolwork You Do At Home 

            (All Subjects)?

Q.12	In Particular, Are You Satisfied With The Work You Do In Chemistry At Home?

Q.13	If Your Answer To Q.12 Is No, In What Ways Could You Bring About An 

            Improvement In Your Quality Of Chemistry Work At Home?



Q.14	In General, Are You Satisfied With The Quality Of Teaching In St. John's?

Q.15	In Particular, Are You Satisfied With The Way In Which Chemistry Is Taught?

Q.16	If Your Answer To Q.15 Is No, What Changes Would You Find Helpful In The 

            Way In Which Chemistry Is Taught?





The questionnaire may seem a little long but my intention was to yield as much information as possible in gathering ‘Evidence 1’ (part of the first step in the action-reflection cycle) and in order to minimise backtracking later.



Having studied Hargie, Saunders and Dickson (1987: pp. 58-86), I was familiar with questioning skills and found this beneficial in designing QUEST 1. There are sixteen questions in all, only three of them (Q.10, Q.13, and Q.16) being open. Most of the closed questions are at the start of the questionnaire (Q.1 - Q.7). The closed, closed, open pattern in Qs 8,9, and 10 is repeated in Qs 11, 12 and 13 and also in Qs 14, 15 and 16, my view being that the students’ learning depended predominantly on:





 (i) their quality of learning in the classroom, 



(ii) their quality of work at home, and



(iii) my quality of teaching in the chemistry class. 



For the purposes of my enquiry I was particularly interested in the students’ levels of satisfaction for Qs 8, 9, 11, 12, 14, and 15. However, I was primarily interested in their responses to Q.16, ‘What changes would you find helpful in the way in which chemistry is taught?’ as this would hopefully point to possible ways in which I could improve my teaching for this group of sixth form chemistry students.

















































































Students’ Responses [Singularity Study One (1994)]



Q. 16 was, ‘What changes would you find helpful in the way in which chemistry is taught?’). I will write H,P, or F (Honour, Pass, or Fail) for the student depending on his trial Leaving Certificate result. The students will be numbered 1-16. These responses help me to answer one of the central questions in my first study of a singularity, ‘How do I improve this process of education here?’ (Whitehead, 1993: p. 57).



�SYMBOL 183 \f "Symbol" \s 15 \h� H1	‘taught in a way that makes it harder to understand by those who have lesser     

             capabilities in the subject. You are not teaching in third level!’



�SYMBOL 183 \f "Symbol" \s 15 \h� H2	  ‘more students out at the board’

              ‘ ... go slowly and make sure everyone understands’

		  ‘Do less examples.’

		  ‘Not groupwork in the ordinary classroom’

		  ‘Practicals will not help our work to improve.’

		   (I had suggested groupwork and practicals.)



�SYMBOL 183 \f "Symbol" \s 15 \h� P3	‘In chemistry, I think it's me who needs to work more.’

       	‘suggestion - In class go through things like we were 6 year olds - Explain in       

             simpler terms the more difficult sections.’



�SYMBOL 183 \f "Symbol" \s 15 \h� P4	‘I would like if things were explained more clearly in class and not stray from the 

             point.’



�SYMBOL 183 \f "Symbol" \s 15 \h� P5	‘Have more student participation in class.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F6	‘Put greater emphasis on topics that are likely to come up in the exam.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F7	‘I find it difficult to keep up with what is being taught while at the same time trying 

             to learn what was done last. I think it has to be broken down simpler because it is 

             a difficult subject.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F8	‘Go through more examples. Give more examples.’ (Compare with H2)

		‘Give notes on board more clearly.’

		‘Keep doing sample papers.’



                             �SYMBOL 183 \f "Symbol" \s 15 \h� F9	‘Everyone should write down the problem areas and then the teacher should do   

             his/her (?) best to try and solve it, also groupwork (compare with H2) - people   

             with bad results learning off those who are honouring it.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F10 	‘I haven't answered the above (Q.15) as I am neither satisfied nor dissatisfied with 

             the way in which chemistry is taught. I think that if you were to take a slower 

             approach to your teaching - as you have seen, most/many students have failed 

             showing that pupils can't keep up.’

�SYMBOL 183 \f "Symbol" \s 15 \h� F11	‘concentrate more on past examination questions now that we have the papers’



�SYMBOL 183 \f "Symbol" \s 15 \h� F12	‘It is not that I am dissatisfied with the way chemistry is  taught but I feel it could 

             be improved. Spend more time on certain topics e.g. the organic chemistry. The 

             total blame (for 13 out of 21 students failing) does not lie with the teacher but all 

             things can be improved on.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F13     ‘It's not the way that it's taught. It's just that I can't understand many of the 

               equations etc, so I cannot remember it.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F14	‘Read out of the book more.’

		‘Explain certain things more clearly.’

		‘Give an expression to the class that it is O.K. to ask a question.’

		‘Small test on one chapter every week.’

		‘For(sic) now to the Leaving Certificate instead of doing exam book go back and  

            do revision from fifth year at the start of the book.’(compare with F8 and F11)



�SYMBOL 183 \f "Symbol" \s 15 \h� F15	‘You go into things in too much detail and do it too quickly for me to follow you.’



�SYMBOL 183 \f "Symbol" \s 15 \h� F16	‘More detailed explanation.’(compare with F15)



The following responses to QUESTCH [a follow-up questionnaire enquiring into the         

students’ homework practices: see Appendices (page 309)] provided the remainder of  ‘Evidence 1’:



�SYMBOL 183 \f "Symbol" \s 10 \h�	‘Only do written homework and nothing else’

	 ‘unless given written homework, nothing done’



�SYMBOL 183 \f "Symbol" \s 10 \h�     ‘Some nights I have a lot of homework and when I am finished it there is usually no  

       time left for study (reading notes) or revision.’



�SYMBOL 183 \f "Symbol" \s 10 \h�      ‘It's very hard to motivate oneself whenever there is a week between classes. By the 

        weekend, I have generally forgotten about chemistry or I don't want to remember.’



�SYMBOL 183 \f "Symbol" \s 10 \h�      ‘Don't study chemistry very often. As classes are so far apart Tues-Mon ------ often 

        forget what I learned over the week.’



It was also interesting that H2 (Columba - a prefect) wrote on the back of his QUEST 1 questionnaire:



�SYMBOL 183 \f "Symbol" \s 10 \h�	  ‘Why did 13 out of 21 people fail the chemistry mock exam?’

	  ‘The general feeling of people coming to the class is bad - lack of interest.’

        ‘There is a full week between classes every second week. It is really hard to keep an    

          interest or to remember what we are doing.’



The class had been given the questionnaire, QUEST 1, on Tuesday, March 8th. I began journalising everything in connection with action research in mid-February and consequently was reflecting on the students’ responses a good lot. After carefully reflecting on and analysing the above responses I chose the following as my main imagined solutions with this group of twenty-one sixth form chemistry students:



In each chemistry class I would try to:



(1)  Check each individual’s Homework (see that an attempt was made) -----------  CH

(2)  use the Students’ Solutions to the homework -------------------------------------  SS

(3)  Invite Questions from the students -------------------------------------------------  IQ

(4)  give Written Homework for the next day ------------------------------------------ WH

(5)  Use the Book more ------------------------------------------------------------------- UB

(6)  Go more Slowly ----------------------------------------------------------------------  GS

(7)  Explain more Clearly -----------------------------------------------------------------  EC

(8)  Check students’ Understanding ------------------------------------------------------ CU



      Sources of the Eight ‘Teaching/Learning Communicative Activities’



(1) Checking each individual’s Homework (CH), and (4) Written Homework for the next day (WH) emanated from:



‘Only do written homework and nothing else’

       ‘unless given written homework, nothing done’

‘Some nights I have a lot of homework and when I am finished it there is usually no time left for study (reading notes) or revision.’



(2) Students giving the Solutions to the homework (SS) was prompted by:



‘Have more student participation in class’ (and my own desire to involve the students more in the chemistry lesson)



(3) Invite Questions from the students (IQ) was in response to:



‘Give an expression to the class that it is O.K. to ask a question.’ Also, ‘ask more questions’ arose five times in the students’ responses to question 10 where they were asked in what ways they could change their own quality of learning in the classoom (Singularity Study One: pp. 5-6).



(5) Use the Book more (UB) stemmed from:



‘Read out of the book more.’



(6) Go more Slowly (GS) originated in:



‘go slowly and make sure everyone understands’

‘I think that if you were to take a slower approach to your teaching’



(7)  Explain more Clearly (EC) grew from:



‘suggestion - In class go through things like we were 6 year olds - 

       Explain in simpler terms the more difficult sections.’

�SYMBOL 183 \f "Symbol" \s 15 \h�	‘I would like if things were explained more clearly in class and not stray from the   

       point.’

‘Explain certain things more clearly.’

‘More detailed explanation.’



(8)  Check students' Understanding (CU) came from:



‘Have more student participation in class’ and from my own desire to further nurture an empathic understanding of my students’ specific understandings in chemistry.



          Implementing Imagined Solutions and Gathering Further ‘Evidence’



                                       Raising My Own Consciousness



On one level I carried out an ‘own evaluation’. The purpose here was to raise my own consciousness regarding my practice. I used the codes and ticked, Xed and question-marked as appropriate at the end of the class or later that day when journalising. I never waited until the next day.



Table S1.4.   Own check on the eight teaching/learning communicative activities.

�March 28th�March 29th�April 12th�April 13th�April 27th��CH�       (              �        (�       (�       (�       (��SS�       (�        (�       (�       (�       (��IQ�       X�        (�       (�       (�       (��H�       (              �        (�       (�       (�       (��UB�       X�        (�       X�       X�       X��GS�        ?�        (�        ?�       X�        ?��EC�        (�        (�       (�       (�        ?��CU�        (�        (�       (�       (�        ?��

(1)  Check each individual’s Homework (see that an attempt was made) ----------  CH

(2)  use the Students’ Solutions to the homework -------------------------------------  SS

(3)  Invite Questions from the students -------------------------------------------------  IQ

(4)  give Written Homework for the next day ------------------------------------------ WH

(5)  Use the Book more ------------------------------------------------------------------- UB

(6)  Go Slower -----------------------------------------------------------------------------  GS

(7)  Explain more Clearly -----------------------------------------------------------------  EC

(8)  Check students’ Understanding ----------------------------------------------------- CU

                          Students’ Stated Problem Areas in Chemistry



I invited the twenty-one sixth form chemistry students to state their problem areas on Tuesday, March 15th, exactly one week after QUEST 1. These were:



(i) volumetric analysis (ii) thermochemistry (iii) electrolysis (iv) molarity (v) pH 

(vi) indicators (vii) crystals (viii) oxidation/reduction.



We immediately began work on volumetric analysis. Their written homework for the next class (the following Tuesday) was a 1991 and a 1992 Leaving Certificate Examination question in this area. I have come to believe (and not only during this research) in using students’ ideas in shaping a revision and to act quickly (I believe the psychological health in fast feedback is well recognised in commonsense knowledge). We didn’t go onto a new area until all of the suggested topics were covered.



                                  Raising the Students’ Consciousness



Valuing triangulation I gave the students three feedback sheets, FB1, FB2, and FB3. It was quite deliberate giving FB1, FB2, and FB3 in March, April and May respectively. They were given at the end of a double period without prior notice. This was one of the ways in which I attempted to raise the students’ consciousness regarding the improvements I was trying to bring about in my teaching practice. 















































QUESTCH (15-03-1994): A Follow-Up Questionnaire Enquiring into the Students’ Homework Practices [Singularity Study One (1994)]  









Q.1	What Are Your Reasons For Not Reading Your Notes Twice Between One 	Chemistry Class And The Next?











Q.2	Overall You Seem Dissatisfied With The Schoolwork You Do At Home (All 	Subjects) - Why Is This?











Q.3	In Particular, You Are Not Satisfied With Your Quality Of Learning In 	Chemistry At Home - What Are Your Reasons For This?











Q.4	Do You Honestly Believe That Reading Your Notes Twice Between Classes 	Would Help You Understand And Remember Much More Clearly The 	Chemistry We Do In Class?

































Feedback from Critical Friend, Joe English (26-04-94) 

[Singularity Study One (1994)]



                                                   June 1994 Report



I had recently studied the ‘principles of classroom observation’ in David Hopkin's book (Hopkins, 1993: pp. 76-90) and realised the importance of fast feedback. Consequently, we met the next day in Joe's classroom (next door to mine) and talked for about 15 minutes. It was a two-way discussion with me giving some of my interpretation firstly. I asked Joe to write out a paragraph for me on the observation.



Journalling later that day I wrote ‘overall Joe was impressed with the work rate of the class and my relaxed approach - I would be more nervous in a straightforward teaching situation - I have opened the classroom door to an observer (this was also one of the purposes of the exercise) - need to open it further’.



The following day Joe gave me the following ‘paragraph’:



Observations from observing James Finnegan's class on Tuesday 26/04/1994 

[10.00 a.m. - 10.10 a.m.]



(1)   When I came in, I was very pleased just to see group work going on - it's such a rarity!



(2)  Despite having practised scanning in one of my own classes beforehand, I came in with pen at the ready expecting to tick and to be busy ticking but it 	did not turn out that way. I suppose it's just part of the teacher's job - to be busy at tasks i.e. if you're not busy you're not working productively! (note the echo in ‘don't have to keep busy’ - own journal entry).



(3)   Almost immediately, I saw how different groups had their own unique    characteristics. One group was busy writing, another working almost independently of each other, whilst yet another had a lot of discussion. I have talked to James about this (I found this observation enlightening).



(4)   In no way did I get the impression that the class was stage-managed for the exercise, yes, organisation was excellent (but then I've come to expect such standards from James!) but activities went on very smoothly and efficiently.



(5)  Early on, I did feel that pupils were conscious of my presence but as the class went on I think this caused less of a problem.



(6)  I observed also James’ interventions. Whilst not pupil initiated, I would best describe these interventions as cathartic in the sense that they were made in an unobtrusive manner and always with ‘genuine help/guidance/concern’ in mind. I hope that pupils appreciate this excellent empathic approach.



(7) Overall, I got the impression that group work was effective as a study revision strategy. Okay - Group I - I felt were working more as individuals rather than constant interaction but if group work is a means to an end then they appeared very content and were certainly task-orientated.



(8) I enjoyed the exercise - got me thinking about my own teaching situations.  Joe.









































































Feedback from Critical Friend, Paraig O’ Dowd (03-05-94)

[Singularity Study One (1994)]



                                       June 1994 Report



                                     Paraig’s Comments



Initial Classroom Observation



Good climate in class (work being done, relaxed discipline, certain noise level allowed), the groups were dispersed and had enough distance apart - planning done.



The talking was coming across as on-task, no daydreaming, no one physically bothering anyone.



Min 1:	all at task

Min 2:	I wondered had they enough work to do

Min 3:	a lot of walking around - beaker and washing

Min 4:	student came to G3 looking at work

Min 5:	student from G2 at G7 (Niall) and waited there awhile until noticed by 		teacher - suggestion about paper made by teacher (white paper 			under conical flash to highlight colour change)

Min 6:	students looking for paper

Min 7:	all at task

Min 8:	G5 to G4 at sink, G2 pouring back - ‘right bottle?’

		(Niall asked me this after pouring the contents into the bottle!)

Min 9:	a lot of questions from students

		‘What do we do when finished?’

		‘take down figures?’

		‘What do we do now? - bottle question

Min 10:	G1 wandering around (Rory)



Comments:	Could the students write down procedure?

		Do students know all instructions at start?



[They already had written procedures for the demonstrations. I acknowledge, however, that the students could have been given clearer instructions at the start. These had been a little rushed because I wanted the students started when Paraig came in for his observation but even if no observations were going on I feel there is room for greater clarity. I might also add that students sometimes don't listen and instructions have to be repeated later. Niall and Rory were late for class and I didn't start until everyone was present.]







Class Interaction



James showed a willingness to help his pupils and wasn’t just walking around as a supervisor. I was only in for 10 mins so it was difficult to see or evaluate James’ interaction with the pupils. The climate of the class suggests that the pupils accept James as a teacher who can teach them. There was also a relaxed atmosphere in the class.



[In the above (May 1994), I was at the very early stages of opening the social practices in my classroom to observations by critical friends. See page 348 of the Appendices.]

















































































FINAL QUESTIONNAIRE (FQ) Part I (16-05-1994) 



Between Tuesday 08/03/94 and Tuesday 17/05/94

Ratings�-5�-3�-1�0�1�3�5��Verbal Description�disimproved a lot�disimproved a good bit�disimproved slightly�same�improved slightly�improved a good bit�improved a lot��

(1)	Are you satisfied with your quality of learning in classrooms (all subjects)?							               		Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���

(2)	Are you satisfied with your quality of learning in the chemistry class?

							Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���

(3)	Are you satisfied with the quality of schoolwork you do at home (all subjects)? 								                          Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���

(4)	Are you satisfied with the work you do in chemistry at home?

							Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���

(5)	Are you satisfied with the quality of teaching in St. John's College?

							Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���

(6)	Are you satisfied with the way in which James Finnegan teaches you chemistry?

							Yes or No	�EMBED MSDraw   \* mergeformat���	Rating	�EMBED MSDraw   \* mergeformat���



Please give ratings (i.e. -5,-3,-1,0,1,3,5) for the following areas  for the chemistry class:

(A)	The homework was checked (Each student's).			CH	�EMBED MSDraw   \* mergeformat���

(B)	Students' solutions to homework were given.			SS	�EMBED MSDraw   \* mergeformat���

(C)	The students were invited to ask questions.				IQ	�EMBED MSDraw   \* mergeformat���

(D)	Written homework was given for the next day.			WH	�EMBED MSDraw   \* mergeformat���

(E)	The teacher is using the book more.				UB	�EMBED MSDraw   \* mergeformat���

(F)	The teacher is going more slowly.					GS	�EMBED MSDraw   \* mergeformat���

(G)	The teacher is explaining more clearly.				EC	�EMBED MSDraw   \* mergeformat���	

(H)	The teacher is checking the students' understanding.			CU	�EMBED MSDraw   \* mergeformat���	



Name:				       Score in trial l. cert. (H,P,F):			�EMBED MSDraw   \* mergeformat���

FINAL QUESTIONNAIRE (FQ) Part II (16-05-1994) 

Between Tuesday 08/03/94 and Tuesday 17/05/94

Ratings�1�2�3�4�5�6�7�8�9�10��Verbal Description�dismal�very poor�poor�okay�good�good�very good�very good�excellent�excellent��

Group Work in the chemistry class (the day J. English came in)

(1)	Was the group work worthwhile for you? Yes or No				�EMBED MSDraw   \* mergeformat���

(2)	In what ways?									





(3)	Please give ratings for:			Self	�EMBED MSDraw   \* mergeformat���		Group	�EMBED MSDraw   \* mergeformat���

	That is, rate the quality of your work (Group Work in classroom)

(4)	Would you prefer work with friends when in groups?

	Yes / No/ Doesn't matter						�EMBED MSDraw   \* mergeformat���	

(5)	If Yes/No please suggest why/why not:



Practical Work in the chemistry class (the day P. O'Dowd came in)

(1)	Was the practical worthwhile for you? Yes or No				�EMBED MSDraw   \* mergeformat���

(2)	In what ways?





(3)	Please rate the quality of your work:	Self	�EMBED MSDraw   \* mergeformat���		Group	�EMBED MSDraw   \* mergeformat���

	(that is, for the practical)

(4)	Would you prefer work with friends when 

	doing a practical? Yes / No/ Doesn't matter				

									�EMBED MSDraw   \* mergeformat���

(5)	If Yes/No please suggest why/why not:

											

Name:				       Score in trial l. cert. (H,P,F):			�EMBED MSDraw   \* mergeformat���		

�SYMBOL 183 \f "Symbol" \s 10 \h�		Will you be doing ordinary level or higher level 			�EMBED MSDraw   \* mergeformat���

		physics/chemistry in summer?										

			







Student Satisfaction: Responses to Final Questionnaire, FQ (Q.1 - Q.6)

[Singularity Study One (1994)]

Table S1.21.   Sixth form student responses to the final questionnaire, FQ (Q.1-Q.6).



Name�Learning Classroom General�Learning

Classroom Chemistry�Learning Home General�Learning Home Chemistry�Teaching General�Teaching Chemistry��Paul H.�N�0�Y�1�N�-3�N�-1�Y�0�Y�1��Columba B.�N�0�Y�5�N�3�Y�5�N�0�Y�3��Darren H.�N�-3�Y�5�N�-3�Y�3�N�-3�Y�5��John D.�Y�3�Y�1�Y�1�Y�1�Y�1�Y�3��Ronan M.�Y�3�Y�3�N�1�Y�5�Not Sure�0�Y�0��Kelvin K.�N�-1�N�0�Y�0�Y�1�N�-1�N�0��Patrick D.�Y�5�Y�5�Y�3�Y�5�Y�5�Y�5��Stephen C.�Y�3�Y�5�N�-1�Y�3�Y�0�Y�3��Eoin M.�Y�3�Y�1�Y�3�Y�3�Y�3�Y�3��Sean H.�N�-1�Y�1�Y�3�Y�1�N�-5�Y�1��Paul M.�N�0�N�0�Y�1�Y�1�N�0�Y�1��Andrew C.�Y/N�0�Y�3�Y�1�Y/N�1�Okay�0�Y�1��Cathal G.�N�0�Y�3�N�0�Y�3�N�-1�Y�1��Derek O.�Y�3�Y�3�N�-3�Y�3�N�-1�Y�3��Micheal M.�N�0�N�0�N�0�Y�1�N�-5�Y�1��Philip N.�Y�1�Y�3�N�0�Y�1�Y�3�Y�3��Garrett M.�Y�3�Y�1�Y�1�N�0�N�-1�Y�0��Niall C.�N�0�N�1�N�0�N�1�N�0�Y�1��Rory G.�Y�1�N�-3�Y�1�Y/N�0�N�-5�N�-3��John H.�N�0�Y�0�N�-3�N�-1�Y�1�Y�0��Mark O.�Y�1�Y�1�Y�1�Y�1�Y�0�Y�1��

Mean Values

�Learn Gen.�

1�Learn Part.�

1·86�Home Gen.�

·29�Home Part.�

1·76�Teach Gen.�

-·43�Teach Part.�

1·57��

Satisfaction

Totals�

10N

10Y

1 Y/N��

5N

16Y��

11N

10Y��

4N

15Y

2Y/N��

11N

8Y

1 n.s.

1o.k.

��

2N

19Y���

The rating scale (which I designed myself - I acknowledge there could have been more negotiation on this matter) was:



Rating�-5�-3�-1�0�1�3�5��Description

�disimproved a lot�disimproved a good bit�disimproved slightly�same�improved slightly�improved a good bit�improved a lot��

Full Details for Table S1.16 

Student Responses to Final Questionnaire, FQ (A - H)



The rating scale used is shown immediately after table S1.17 below where the individual ratings given by the students for the eight teaching/learning communicative activities are recorded and relate that from the perspective of a majority of the students for each of seven teaching/learning communicative activities, my practice improved between March 8th and May 17th, 1994. The mean ratings indicate that the improvements were more than slight improvements. I acknowledge that for some of the students for some of the areas there was no improvement, and even a disimprovement on occasion.



Table S1.17.   Students' responses to the final questionnaire, FQ 

                     (the eight teaching / learning communicative activities).

Name�CH�SS�IQ�WH�UB�GS�EC�CU��Paul H�1�0�3�0�-1�1�3�3��Columba B�5�5�5�5�1�5�5�5��Darren H�5�3�3�5�1�3�3�3��John D�3�3�3�3�3�1�1�3��Ronan M�1�1�1�3�-3�1�3�1��Kelvin K�-1�1�3�5�-1�1�0�1��Patrick D�3�5�5�3�0�3�5�5��Stephen C�3�3�1�3�0�3�5�3��Eoin M�3�5�1�5�0�0�1�3��Sean H�3�3�0�5�0�1�3�1��Paul M�-1�1�1�3�-1�0�3�3��Andrew C�0�1�1�1�-1�1�1�0��Cathal G�1�3�3�5�1�1�1�1��Derek O�3�3�3�3�3�1�1�1��Micheal M�3�1�1�3�1�1�1�-1��Philip N�5�3�3�5�3�3�3�3��Garrett M�3�1�3�5�-3�-1�-1�1��Niall C�5�3�3�5�1�0�0�1��Rory G�3�3�1�5�0�0�0�0��John H�0�5�-3�0�-1�1�0�-3��Mark O �1�1�1�1�0�1�1�1��

Mean Values

�

2·33�

2·57�

2�

3·48�

·14�

1·29�

1·86�

1·67��









The following rating scale was used:



Ratings�         -5�       -3�        -1�   0�     1�      3�     5��Verbal Description�disimproved a lot�disimproved a good bit�disimproved slightly�same�improved slightly�improved a good bit�improved a lot��

[Regarding my usage of Wilcoxon’s T statistic, it is important to realize that the ratings awarded by the students were for their perceptions of disimprovement/improvement and were therefore used as the ‘differences’ in evaluating Wilcoxon’s T statistic (Clegg, 1990: pp. 158-162); here, I believe it is axiomatic that my original position of  ‘no change’ immediately before March 8th had the rating of 0 (‘same’ = ‘no change’). Further, one of my main reasons for using the above rating scale was that, in authentic emergent-design fashion (Lincoln and Guba, 1985: pp. 208-211), I decided to use statistics about eight weeks after the creation of the teaching/learning communicative activities!]











































































Students’ Self Ratings for Improved Learning in the Classroom and at Home for Chemistry [Singularity Study One (1994)]



                                           The Students’ Learning



                                                   Test Results



These have already been mentioned on pages 26 and 27 [Singularity Study One (1994)] and point to improved learning in chemistry for possibly as many as sixteen students.



                              Students’ Ratings for Improved Learning



The  mean ratings for the improvement in the students’ learning in the classroom (general and chemistry) and at home (general and chemistry) are displayed in table S1.19. 

	



Table S1.19.   Students' (whole class of 21 students) mean ratings for learning.

Context (all students)�Learning Classroom General�Learning Classroom Chemistry�Learning Home General�Learning Home Chemistry��

Mean Rating

�

1�

1·86�

·29�

1·76��Wilcoxon’s T

Statistic�15�10�54.5�12��

         N�

21�

17�

16�

19��Level of 

Significance�

.01�

.01�

None�

.01��

[see Appendices (pages 314 and 316) for questions 1-6 of the final questionnaire, FQ, and the student responses]



	The following are examples of my method of interpretation: 



The mean student rating of 1.86 is statistically significant at a .01 level. This means that I can begin to look at 1.86 as an indicator of improvement - no more and equally no less - that the majority of the students’ learning in their views  improved: this turned out to be 16 students out of 21students [see Appendices (page 316)]. 



However, on testing the mean rating 1 for improved learning in the classroom (general) it was found that ten students out of twenty-one students believed that their learning in all of the other classes (apart from chemistry) had improved, an important improvement - but not a majority.

The mean ratings for the special group of thirteen students were as follows:



Table S1.20.      Students' (special group of thirteen) mean ratings for learning.

Context (thirteen students)�Learning Classroom General�Learning Classroom Chemistry�Learning Home General�Learning Home Chemistry��

Mean Rating

�

·846�

1·076�

·38�

1·15��Wilcoxon’s T

Statistic�

2.5�

8�

13�

4.5��       

            N�

7�

10�

9�

11��Level of

Signifance�

   .1 (( None)�

.05�

None�

.01��

Analyses of tables S1.19 and S1.20 along with analyses of the students’ responses  to Q.1 - Q.6 of the final questionnaire [see Appendices (pages 314 and 316)] led to the following positive provisionally true propositions:



Most of the students’ learning in the classroom (chemistry) improved. 

      [sixteen students out of twenty-one students]



Most of the students’ learning at home (chemistry) improved.

      [seventeen students out of twenty-one students]



Most of the thirteen students improved their learning in the classroom (chemistry).    

      [nine students out of thirteen students]



Most of the thirteen students improved their learning at home (chemistry).

      [ten students out of thirteen students]



It is important to point out, once again, that these improvements are from the students’ satisfaction ratings with their own learning.



During the research I used ‘classroom (general)’ and ‘home (general)’ as a ‘baseline’ against which to measure change. What statistics provided was evidence that the students improved significantly more (from their perspectives) in their quality of learning in the classroom (chemistry) and in the home (chemistry) than in their quality of learning in the classroom (general) and in the home (general).



This did not mean that I was a better teacher than other teachers in St. John’s College. However, I propose that my improved teaching practice [Singularity Study One (1994): pp. 31-33] helped bring about significant improvement in the students’ learning in chemistry.

Details of Sixth Form Students’ Results in November 1993 and May 1994

[Singularity Study One (1994)]



On May 17th I gave a chemistry test [Appendices of Singularity Study One (1994)] to the sixth form students and their results of this test along with other results are included in Table S1.7. The test was based on material we had done during the previous two months. It was a similar type of test to that given in November but not as extensive as the trial learning certificate examination in mid-February. I have included the results from the November test and the February test (along with the physics marks from Ollie Horgan who taught the physics section of the course). 



I deliberately gave this test the day after the final questionnaire in which the students were asked to estimate the quality of their own learning. I believe it is good for students to have some immediate feedback on their efforts and performances against which to measure their perceptions of their own learning. On a point of interest regarding my perspective towards examination results, I concur with Humphreys (1993: p. 114 and p.120) who recommends that teachers and lecturers think about ‘put(ting) the emphasis on responding to academic effort rather than academic performance’.



Table S1.7.   Results for sixth form students’ tests.

Name of 

Student�November Result Chemistry�February Result Chemistry�February Result Physics�May Result Chemistry��Paul H�63�57�(52)�67��Columba B�83�67�(66)�85��Darren H�68�59�(44)�73��John D�78�92�(79)�73��Ronan M�40�49�(68)�77��Kelvin K�48�53�(63)�78��Patrick D�43�40�(53)�73��Stephen C�68�45�(50)�71��Eoin M�15�24�(23)�52��Sean H�33�22�(18)�65��Paul M�83�36�(44)�86��Andrew C�23�33�(52)�83��Cathal G�48�33�(33)�87��Derek O�26�26�(23)�68��Micheal M�25�17�(47)�28��Philip N�22�15�(32)�51��Garrett M�30�18�(34)�56��Niall C�30�17�(37)�57��Rory G�43�31�(33)�49��John H�29�25�(37)�43��Mark O�9�10�(19)�25��

Mean Values�

41·7�

36·6�

(43·2)�

64·1��

Standard Deviation�

22·1�

-------�

--------�

17·5��

Results of November 1993 and May 1994 Chemistry Tests

[Singularity Study One (1994)]





The most meaningful comparison, it seems to me, is between the November test and the May test. Both tests were of comparable difficulty and had the same format - a short test on recent material (see the appendices for the May test). The May test was the only test based solely on material I did with the students since trying to improve my practice and in this test all twenty-one students improved their mark (see table S1.7, page 18), apart from John D (whose mark went from 78 to 73). Overall,  I believe there was a sizeable improvement in the students’ results as confirmed by the following two tables:



Table S1.9.   Results of tests for November and May.

Month of

Test�Number of students who obtained an honour�Number of students who obtained a pass�Number of students who failed��

November Test

�

6 students�

5 students�

10 students��

May Test

�

15 students�

4 students�

2 students��

	

Table S1.10.   Means and Standard Deviations for November and May results.

             Statistic�November Test�May Test��

              Mean

�

41·7�

64·1��

       Standard Deviation

�

22·1�

17·5��

The means (measures of central tendency) let me know that the average mark in the May test was higher than in the November test and the standard deviations (measures of dispersion) let me know that the marks in the second test were more closely bunched together than in the first test. These two statistics indicate that the students’ learning improved between March 1994 and May 1994.



I acknowledge that another test in mid-April (the duration of the project was March to May inclusive) could have imported greater validity regarding the degree of improvement in the students’ learning.





                   An Area of Weakness in My First Study of a Singularity



One area of weakness in the 1994 singularity study in relation to the students’ learning is that I didn’t obtain more dialogic information from the students regarding their own learning and my teaching (for example, information gleaned from audiotaped conversations and videotaped teaching sessions). [A possible lost opportunity] However, it is important to state that I was learning how to conduct classroom research and an action reflection cycle for the first time and was simultaneously attempting to discover what meanings could be integrated from statistics into the interpersonal educative relationship between my sixth form students and me in connection with the collaboratively elicited teaching/learning communicative activities [see page 22 of Singularity Study One (1994)].



































































February 1994 and June 1994 Chemistry Test Results 

[Singularity Study One (1994)]



Name of Student�Trial Leaving Certificate Result in Chemistry (February 1994)�Leaving Certificate Result in Physics and Chemistry Combined (June 1994)��Paul H�57 (H)�B3 (H) - Repeating��Columba B�67 (H)�B1 (H)��Darren H�59 (H)�B3 (H) - Repeating��John D�92 (H)�B1 (H) - Repeating��Ronan M�49 (P)�A2 (H)��Kelvin K�53 (P)�B2 (H)��Patrick D�40 (P)�C1 (H)��Stephen C�45 (P)�B2 (H)��Eoin M�24 (F)�E (F)��Sean H�22 (F)�E (F)��Paul M�36 (F)�B2 (H)��Andrew C�33 (F)�B2 (H)��Cathal G�33 (F)�D3 (P)��Derek O�26 (F)�E (F)��Micheal M�17 (F)�E (F)��Philip N�15 (F)�E (F)��Garrett M�18 (F)�B3 (P) - Ord. Level��Niall C�17 (F)�B2 (P) - Ord. Level��Rory G �31 (F)�D2 (P)��John H �25 (F)�E (F)��Mark O�10 (F)�D3 (P) - Ord. Level��

[A1 (90-100%), A2 (85-89%), B1 (80-84%), B2 (75-79%), B3 (70-74%), C1 (65-69%), C2 (60-64%), C3 (55-59%), D1 (50-54%), D2 (40-49%), E (25-39%), F (10-24%)]



The above table displays the Leaving Certificate results for physics and chemistry combined alongside the chemistry results for February. It can be seen that in the Leaving Certificate Examination in June, ten students obtained an honour, six students failed and the remaining five passed physics and chemistry combined. This is worth comparing with the prediction stated on page 79 and again on page 93 of the first report of  ‘A Venture into Classroom Research’ [where I predicted on June 18th that ten students would obtain an honour, five or four students would fail, and six or seven students would pass]. The above results came out in mid-August 1994.



It is also interesting to note that the group (each group contained three students) which had the most overt off-task behaviours both in the classroom groupwork observation and in the practical observation (the same group) was the only group from which two students failed the June test in physics and chemistry combined.

Contents for Singularity Study Two (1995)





Page



Developing a Focus: Sixth Form Mathematics Students - 

Their Learning and My Teaching                                                                                    1







Emergent Concern and Some Reasons for My Concern                                                  1







Evidence for My Concern and Eliciting Imagined Solutions                                            8



(a) Evidence for My Concern                                                                                         8



(b) Eliciting Imagined Solutions                                                                                     9









Implementing Imagined Solutions and Gathering Further ‘Evidence’                             13









Evaluating Our Actions (Further Analysis of 

Classroom Action Research Information)                                                                      54









Implications for My Practice  and Future Classroom Action Research                            95









References                                                                                                                   102











Evidence For My Concern And Eliciting Imagined Solutions

[Singularity Study Two (1995)]



Evidence For My Concern



On Wednesday, January 11th, 1995, I drew up a questionnaire for the leaving certificate mathematics group of students which focused on their lack of question asking in the classroom. Ronan [one of the sixth form students - see Addendum (page 329)], partly taking on the role of a ‘fellow enquirer’, met me after 4.00 p.m. on the same day and helped me to modify the questionnaire, suggesting I add the category ‘fairly often’ and offering some of the comments bracketed in the third question below:





QUESTIONNAIRE (L.C. MATHS) - THURSDAY 12-01-1995





Q.1      How often do you ask questions in the mathematics class (please tick)?:



	always	            (    )	 	usually	(    )		fairly often 	(    )

	sometimes	(    )		seldom	(    )		never		(    )



Q.2	How often does the teacher invite questions in the mathematics class (please      

            tick)?:



	always	            (    )		usually	(    )		fairly often	(    )

	sometimes	(    )		seldom	(    )		never		(    )



Q.3	What are your reasons for not asking more questions in the mathematics class?

	(e.g. afraid of the reactions from other students, not listening, afraid of making a 	mistake, afraid of engaging with the teacher in case a follow-up question is asked, 	etc.):



	i

	ii

	iii

	iv

	v

	vi





Name: ___________________________ Date: _____________________



The students’ responses to the first two questions are summarised in the following table (23 students = total number ):

Table S2.1.  Student responses to Q.1 & Q.2 of the first questionnaire (12-01-1995).



Frequency�How often do you ask questions in the mathematics class?�How often does the teacher invite questions in the mathematics class?��Always�no student�4 students��Usually�1 student�11 students��Fairly Often�no student�3 students��Sometimes�5 students�4 students��Seldom�14 students�1 student��Never�3 students�no student��

It seems I was inviting the students to ask questions quite a lot while they were reluctant to ask questions (when invited and when not invited). This explicit evidence seemed to indicate a certain lack of student involvement in learning mathematics. Consequently, I felt justified in my concern regarding questioning and I was therefore committed to teasing out imagined solutions with these mathematics students and Joe English, a teaching colleague, who had agreed to act as my fellow enquirer for this project [Joe worked with me last year as a critical friend in ‘A Venture Into Classroom Research’ (1994 study) and is also a keen mathematics teacher].



	Eliciting Imagined Solutions

	

The session on Thursday, January 12th, was structured as follows:



Firstly, the students had ten minutes to fill in their questionnaires individually (2.45 -2.55).  They then broke up into six groups (5x4 students and 1x3 students) and from 3.00 until 3.10 they discussed Q.3 of the questionnaire: ‘What are your reasons for not asking more questions in the mathematics class?’



I collected the individual written responses before they had their group discussions, the former therefore functioning as an ‘ideas formulation’ experience for the latter. Also, I asked each group to appoint a spokesperson who wrote down the significant comments of their group discussion. Finally, I asked each spokesperson to read out the comments from his group. This yielded some interesting information which was good to have out in the open.



The following represents one overt sample from each group:



�symbol 183 \f "Symbol" \s 10 \h�	Group 1		‘Afraid of making mistakes’

�symbol 183 \f "Symbol" \s 10 \h�	Group 2		‘Afraid of follow-up questions’

�symbol 183 \f "Symbol" \s 10 \h�	Group 3		‘Thinking everyone else knows’

�symbol 183 \f "Symbol" \s 10 \h�	Group 4		‘Afraid of looking stupid in front of the teacher’

�symbol 183 \f "Symbol" \s 10 \h�	Group 5		‘Worried about the teacher’s reactions’

�symbol 183 \f "Symbol" \s 10 \h�    Group 6		‘Don’t ask questions in any other classes either’

We then had an open discussion (Ben Cunningham, mentioning Kevin Mc Dermott, had nudged me in this direction) which yielded positive dividends, the session finishing at 

3.25 p.m.



I felt quite vulnerable and was indeed experiencing risk-taking when invited during the open discussion in front of the whole class to change in the following two areas:



		�symbol 183 \f "Symbol" \s 10 \h�	stating my train of thought more clearly            Kieran McG.(Group 3)



	�symbol 183 \f "Symbol" \s 10 \h�	timing of my talking when writing on the blackboard           		

		Barry O'D. (Group 1) and confirmed by William McA. (Group 2)



However, my wave of fear quickly passed and I could accept these as challenges to change my teaching practice.



I feel it was good for the whole class to air their fears and I believe group feedback brought reasons for their reluctance to ask questions out into the open more readily while simultaneously protecting individuals from too much exposure.



I analysed all the individual and group comments seeking out areas where I could improve my practice.

	

This is consistent with my approach in ‘A Venture Into Classroom Research’ (1994) and also with learner-initiated enquiry which may take the form of suggesting lines which the teacher might follow in order to enhance the learning experience (Laidlaw, 1993).



To come more speedily to the six key areas, I will state each area and mention the source or sources of each invitation to change my teaching practice.



Linking to the previous day’s work (LI): This came from Ronan Margey through the interactive journalling and was later confirmed by Joe English (a teaching colleague) who had been practising some of the skills I researched last year.



Joe had a list of last year’s skills taped to his table (needless to say I welled somewhat with pride!) and had also added ‘summary’ as a skill worth cultivating. He also felt that giving a summary at the start of the next day’s work would be useful (linking).



Explaining clearly - stating my train of thought (ECSTOT):	Kieran McG. (Group 3) issued this invitation as already described in the open discussion after processing the groupwork.



Explaining clearly - timing of talking when writing (ECTW): This was prompted by Barry O'D. (Group 1) and confirmed by William McA. (Group 2) as previously mentioned.



Going slowly (GS) : Barry O'D. (Group 2) wrote, ‘going too fast when writing and explaining stuff on the board’, and James B. (Group 6) wrote, ‘too busy trying to keep up’, in their individual questionnaires.



Inviting questions (IQ): I was already doing this as confirmed by the evidence in table 2.1 (page 327) and felt sustaining at least the same level was very much required to encourage overt questioning by the students. Additionally, Ronan issued the following invitation in his journal (December 1994) before the construction of the first questionnaire (page 326): ‘Many people are often reluctant to ask questions. Therefore, encouragement should be given to question or query any item as it is being covered.’



Summarising at the end of a lesson (SU): As stated above, this came from Joe English, my fellow enquirer, who had also mentioned ‘summary’ last year.



On the day after the students responded to the questionnaire, Ronan and I met for a taped conversation at four o’ clock (on a Friday!) to review how the exercise went.  The following is a continuous extract:



Ronan: ‘----- I thought it would be treated as a bit of a joke by most but there were only a few who thought it was funny and when they got down into the groupwork they contributed as much as others who took it seriously.’



James: ‘Well -- now I felt even from reading all the individual sheets that there was nobody trying to be smart on the sheets ----- I was very impressed by that now ----- first of all how open they were to it and also the depth of some of the reflections ----- you know.’



Ronan: ‘yeah --- they came up with some good suggestions --- I thought they might be afraid to speak out --- you know because the teacher was there as they were doing the groupwork --- but they all came out with their own suggestions and their own opinions on it.’



Overall, the two of us felt the session with the class went well. This was further confirmed by comments from some of the students from the class who watched two videos of my teaching in early February and late March.



Addendum



I believe it is worth noting that the focus on sixth form students’ lack of question asking in higher level leaving certificate mathematics in the classroom [see page 326] emerged as a joint concern between Ronan (a sixth form student and critical friend) and me through the process of interactive journalizing. Ronan is now - March 1999 - in his fourth year of medical studies in Dublin.





Evaluation Questionnaire: 1995 Singularity Study



LC MATHS QUESTIONNAIRE (THURSDAY 30-03-1995)



SINCE THE DAY WE DISCUSSED QUESTIONING (THURSDAY 12-01-1995)



PLEASE RATE THE CHANGE(IF ANY) IN MY TEACHING PRACTICE IN THE FOLLOWING SIX AREAS USING THE SCALE DESCRIBED BELOW:



SCALE



	DISIMPROVED A LOT					-5

	DISIMPROVED A FAIR BIT				-3

	DISIMPROVED SLIGHTLY			            -1

	NO CHANGE						             0

	IMPROVED SLIGHTLY					 1

	IMPROVED A FAIR BIT					 3

	IMPROVED A LOT					             5



YOU CAN USE ANY NUMBER BETWEEN -5 AND 5 INCLUSIVE (NO MORE THAN TWO DECIMAL PLACES PLEASE):



	LINK TO PREVIOUS DAY'S WORK ------------------------------

	EXPLAINING CLEARLY (STOT)----------------------------------

	EXPLAINING CLEARLY (TW) -----------------------------------

	GOING SLOWLY ---------------------------------------------------

	INVITING QUESTIONS-------------------------------------------

	SUMMARY AT END OF LESSON--------------------------------



AND WHAT ABOUT YOUR PARTICIPATION?



PLEASE RATE THE CHANGE IN YOUR LEARNING(HELPED BY MY CHANGING PRACTICE) IN THE FOLLOWING AREAS:



	UNDERSTANDING OF MATHS -----------------------------

	

	ASKING QUESTIONS (WHEN INVITED) -------------------



	ASKING QUESTIONS (VOLUNTARILY)--------------------





 NAME:						DATE:

Sixth Form Students’ Responses for the Six Key Teaching Areas: 

[Singularity Study Two (1995)]





Table S2.3.	 Students’ responses for the six key teaching areas.

Name Of Student�LI�ECSTOT�ECTW�GS�IQ�SU��Seamus B.�1�1�3�1�1�3��James B.�2.5�2�2�3�3�1��Adrian C.�4�2�2.5�0�3�2��Shane F.�3�3�3�3�5�3��Eoin G.�1�2�2.5�3�0�2��Donnan H.�2�1.5�3�0�3.5�0.5��Ruaídrí H.�2�2�1�3�2�2��Manus K.�2.5�1.3�0.5�1.8�1.5�1��Kenneth K.�1�3�1�0�3�0��William M.�5�-1�1�3�3�5��James M.�3�1�2�2�5�1��Adrian M.�3�3�1.5�2.2�1.8�1��Kieran M.�2�4�3�3�1�3��Dermot M.�3�1�1�2�2�1��Thomas M.�3�1�1�1�5�1��Damien Mg.�1.57�0.52�-1.01�-3.4�3.2�1.2��Ronan M.�3�5�5�1�3�1��Damien Mn.�3�0�1�1�3�1��Garvan M.�0�0�0�1�1�1��Barry O.�0�1�1�0�3�0��Finbar O.�1�2�0�-1�3�1��Eoghan R.�4.6�3.2�3.4�1.4�3�4.8��Shane S.�0�1�1�1�3�0��MEAN VALUE�2.22�1.72�1.67�1.26�2.70�1.59��

   





















Sixth Form Students’ Understanding of Mathematics: 1995 Singularity Study 





  Table S2.4.   Sixth form students’ understanding of mathematics.

Name of Student�Understanding of Mathematics��Seamus B.�0��James B.�1��Adrian C.�4��Shane F.�3��Eoin G.�3.5��Donnan H.�2.1��Ruaídrí H.�3��Manus K.�0.15��Kenneth K.�3��William M.�3��James M.�1��Adrian M.�3��Kieran M.�3��Dermot M.�2��Thomas M.�1��Damien Mg.�1.99��Ronan M�3��Damien Mn.�1��Garvan M.�0��Barry O.�1��Finbar O.�1��Eoghan R.�3.1��Shane R.�1��MEAN VALUE�1.95��

Tables S2.3 and S2.4 generate two further tables [table S2.5 and table S2.6], where, similar to my approach to statistics in ‘A Venture into Classroom Research’, I use Wilcoxon’s T statistics to test the mean values in tables S2.3 and S2.4 for statistical significance.



[Again, consistent with the first singularity study, only when there is statistical significance do I claim that the particular mean value is an indicator of improved/disimproved teaching or learning for most of the students in the class, as perceived by the students’ themselves.  This is developed further in the evaluation section.]







Sixth Form Students’ February and June Results (1995): 

1995 Singularity Study





Table S2.11.   The Sixth Form Students’ February and June results (1995).



Name Of Student�Mathematics Result

February 1995

(Trial Leaving Certificate)�Mathematics Result

June 1995

(Leaving Certificate)��Seamas B.�B2�B1��James B.�B3�A2��Adrian C.�D2�C1��Shane F.�D3�D2��Eoin G.�F�C2��Donnan H.�E�C3��Ruaídrí H.�F�D2��Manus K.�D3�B3��Kenneth K.�D1�B2��William M.�F�E��James M.�D3�D1��Adrian M.�E�C1��Kieran M.�F�C3��Dermot M.�F�D2��Thomas M.�F�D1��Damien Mg.�E�D2��Ronan M.�C1�A2��Damien Mn.�D3�B3��Garvan M.�F�C2��Barry O.�E�C2��Finbar O.�D3�C3��Eoghan R.�D1�B2��Shane S.�E�C3��

Every student improved his grade between February and June [Honour = A, B, C;  Pass = D;  Fail = E, F]. In my view, the overall improvement for the whole class was terrific as confirmed by table S2.12 [page 110 of thesis].
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Initiating Questionnaire for Sixth Form Chemistry Students (23-11-1995) [Singularity Study Three (1996)]



On Thursday, November 23rd, 1995 I gave a questionnaire to the sixth form chemistry students (Friday, to Ethan) with the following structure:

				

                                                      What Can I Do? 

				

Q.1 What can I do to improve my teaching (and hopefully help you to improve your learning) in chemistry?



Q.2 In what ways can I help you to improve your homework practice in chemistry?



				What Can You Do?



Q.3 What can you do to help you improve your learning in chemistry in the classroom/laboratory?



classroom:



laboratory:



Q.4 What can you do to help you improve your homework practice in chemistry?





Journal Entry (25-11-1995): All of the questions are open and I have asked the students to challenge themselves after showing that I am willing to be challenged. [Data Archive]





























					





Member-Check Questionnaire: Sixth Form Students (29-11-1995) 

[Singularity Study Three (1996)]



Sixth Form Chemistry Students --- All of the students were in today [28-11-1995 (the day prior to responding to all of the contents on this page)] and we had a very productive discussion. I had read all of their responses to the questionnnaire [Appendices (page 335)] (EF’s tomorrow but EF present). In the group discussion I went through each of their responses (to Q.1 and Q.2, in particular) and looked for further clarification where I was unsure of the specific meaning of what the students had written. My fundamental question was, ‘What can I do to help you to improve your learning?’. I believe we reached a consensus/majority on each of the following nine communicative activities which I would try to live out more fully: 



IQ --------------- Inviting the students to ask Questions.



ECDPT --------- Explaining Clearly regarding Details, Practical applications, and Talk   

                           before practical.



ECTW ---------- Explaining Clearly regarding timing of Talking when Writing on the 

                           board.



GSM ------------ Going Slowly when doing the more difficult Mathematical questions.



GFT ------------- Going Faster with the non-mathematical Theory.



CSU ------------- Checking Students’ Understandings of class/laboratory work and 

                            homework.



CLH ------------- CLarifying the Homework regarding a little direction for more 

                            challenging questions.



CH --------------- Checking each student’s Homework and grading it (focusing on 

                            learning progress).



TEST ------------- TEST at the end of each chapter.



Are the above outcomes an accurate reflection (I added CSU later on further reflection seeing it as an invitation from what JK and AHZ wrote and GP said) of what was decided at the meeting on Tuesday 28-11-1995? [All eleven students said ‘Yes’.]



If there are any inaccuracies please let me know here: [No student suggested any inaccuracies in my above reflections on the meeting of 28-11-1995.]



What was your impression of the meeting? [N.B. The students’ responses to this question are on pp. 87-88 of my thesis.]

 Singularity Study Three (1996): Where did the Nine Teaching/Learning Communicative Activities come from?



1.  IQ (Inviting the students to ask Questions)



Invite people to ask questions even by picking a person to ask if he has any problems etc. (Afnan HZ).

Inviting questions from students would help us clear up anything we don’t understand. (Paul R).

Class discussion.



2.  ECDPT (Explaining Clearly regarding Details, Practical applications, and Talk 

     before practical)



Explain the topics with a bit more detail. (Gary P).

Class discussion.



3.  ECTW (Explaining Clearly regarding timing of Talking when Writing on the 

     board)



Don’t write and speak at the same time. (Aidan R).

Class discussion.



4.  GSM (Going Slowly when doing the more difficult Mathematical questions)



Go slower during some of the more difficult topics. (David O ).

Go slower in class. (Aidan R).

Class discussion.



5.  GFT (Going Faster with the non-mathematical Theory)



Finishing the course faster so that the pressure is reduced. (Afnan HZ).

Class discussion.



6.  CSU (Checking Students’ Understandings of class/laboratory work and 

     homework)              



Watch for the response from the pupils. (James K). 

Picking a person to ask if he has any problems. (Afnan HZ).

Class discussion.









7.  CLH (CLarifying the Homework regarding a little direction for more challenging 

     questions) 



Run us through the homework at the end of class and make sure we understand and know how to do it. (James K).

Class discussion.



8.  CH (Checking each student’s Homework and grading it  - focusing on learning 

     progress ) 



Asking us the following day if we have any homework problems. (Afnan HZ).

Grade the homework. Check the homework. (Gary P).

Correcting it. (Aidan R).

Class discussion.



9.  TEST (TEST at the end of each chapter)                                                                                



Monthly revision tests. (David M).

Have tests at the end of each chapter. (Gary P).

Give short revision tests at the end of each chapter. (Jarlath T).

Class discussion.

















































Singularity Study Three (1996): Improved Teaching



Table S3.3.   Percentage ratings for the nine communicative 

                     teaching/learning activities.

  Communicative

  Teaching/

  Learning Activity�          Initial

          Mean

          Percentage 

          04-12-1995�           Final

           Mean

           Percentage 

           30-01-1996��

            IQ�

            55.91�

            50.05��

            ECDPT�

            43.73�

            80.18��

            ECTW�

            46.45�

            56.36��

            GSM�

            45.55�

            75��

            GFT�

            60.91�

            75.46��

            CSU�

            47.55�

            76.73 ��

            CLH�

            51.82�

            64.55��

            CH�

            31�

            89.55��

            T�

            27.5�

            75.45��    Overall Mean 

    For Teaching�

            45.6�

            71.48��

[45.6 and 71.48 are statistically significant; related t value = 3.77 > 3.355, 

df = 8, significant at a .01 level for a two-tailed test]



Table S3.3 points to improved teaching practice for me over the course of the project from the perspective of the eleven sixth form chemistry students. The early December and late January questionnaires requested: ‘Please rate your chemistry teacher’s practice up to now for each of the following nine communicative activities on a scale 0 --- 100 - no more than two decimal places please! - using the same meanings that are applied when your tests are being corrected by teachers in the college.’



It can be seen that the percentages increased for eight of the nine areas and that the overall mean percentage for my teaching (taking the nine areas into account) changed from 46% to 72%, an increase of 26%. [This difference is statistically significant at a .01 confidence level, using the related t value statistic.] For this part of the report I used percentages to see if I could strengthen the credibility of the -5, -3, -1, 0, +1, +3, +5 rating scale and I feel it worked, as the mean improved rating for my teaching was 3.03, which means improved ‘a fair bit’(1996 study) and I believe this corroborates powerfully with an improved percentage rating of 26%.



                     Monitoring Progress During an Action Research Enquiry



Table S3.4 indicates that there was an improvement in my teaching practice from the students’ perspectives between December 12th (two weeks after the project began) and January 18th (two weeks before the enquiry ended). This, I maintain, is encouraging news, especially seeing that there was an improvement for eight of the nine teaching/learning communicative activities (CH had 11 affirmatives each time) between December 12th and January 18th and that the affirmatives from the students climbed from 63 affirmatives out of a possible 99 affirmatives to 85 affirmatives out of a possible 99 affirmatives (11 students, 9 activities).



Table S3.4.    Monitoring progress during 1995/1996 enquiry.

Communicative

Teaching/

Learning Activity�Overall

Improvement

Since Nov 28th

(12-12-1995)�Overall

Improvement

Since Nov 28th

(18-01-1996)��            

            IQ�

5 I, 6 S�

7 YES,4 NO��

            ECDPT�

10 I, 1 S�

11 YES��

            ECTW�

8 I, 1 S, 2 D�

9 YES, 2 NO��

            GSM�

6 I, 5 S�

11 YES��

            GFT�

5 I, 6 S�

8 YES, 3 NO��

            CSU�

8 I, 3 S�

9 YES, 2 NO��

            CLH�

8 I, 3 S�

9 YES, 2 NO��

            CH�

11 I�

11 YES��

            T�

2 I, 7 S, 2 D�

10 YES, 1 NO��

        TOTALS�

63 I, 32 S, 4 D �

85 YES, 14 NO��

[I = Improved, S = Same, and D = Disimproved;YES = improved, 

NO = didn’t improve = Same or Disimproved]





Sixth Form Students’ Improved Learning:

 Singularity Study Three (1996: pp. 28-31) 



(a) The Students’ Learning



                   Comparing the Full Test Results for the Whole Class



Table S3.5 shows that ten of the eleven students improved their mark in chemistry between the November 1995 test and the January 1996 test. As the tests were of comparable difficuly, the results act as an indicator that the majority of the students’ learning improved between November 23rd and January 18th.



Table S3.5.     Results for sixth form students’ tests in November 1995

                       and January 1996.

Student’s

Name�Student’s November 23rd 

Test Result 

Chemistry

(1995)�Student’s January 18th Test Result 

Chemistry

(1996)��Eamonn F�40�68��Ethan G�35�41��Afnan HZ�74�83��James K�36�53��David M�60�88��David O�50�82��Gary P�55�65��Aidan R�45�57��Kevin R�46�68��Paul R�60�75��Jarlath T�58�51��

Mean Value�

50.82�

66.45��

Standard Deviation�

11.38�

14.2��

[The difference between the two means, 50.82 and 66.45, is statistically significant as confirmed by Wilcoxon’s T statistic (T = 2 < 5, N = 11) and the related t value (4.53 > 3.169, df = 10) for the two sets of scores. The level of significance is .01.]













      What About Evidence of Improved Learning in a Specific Area of Chemistry?



Two of the questions from the test in November (Q.3 and Q.4) were on electrolysis and these same two questions were again asked in January, eight weeks later, along with two other questions. I asked the same two questions again in an attempt to elicit some indication of retention of, and improvement in, learning in a specific area in chemistry (electrolysis) for individual students in the class. In January we were studying organic chemistry and had moved away from electrolysis when the second test was given. The two electrolysis questions were as follows:



 Questions Three and Four of the November 23rd and January 18th Chemistry Tests 



Q.3  (a) What is the electrochemical series?

        (b) List the elements of the electrochemical series.         

        (c) Distinguish between a voltaic cell and an electrolytic cell.

        (d) When ions of the same charge compete for discharge in electolysis, what two 

             factors are particularly significant?



Q.4  (a) What is electrolysis?

        (b) Give the anode reaction for the electrolysis of potassium iodide.

        (c) Give the cathode reaction for the electrolysis of lead bromide.

        (d) Give the anode and cathode reactions for the electrolysis of aqueous copper 

            sulphate using  inert electrodes.



Eight of the eleven students improved their marks in Q.3 and Q.4 in January and the results are displayed in table S3.6 along with the eight students’ ratings for their own improved learning in electrolysis nine days before the second test was given. Again, it is worth noting that the two tests were eight weeks apart. I have a diary of errors and omissions for all eleven students for Q.3 and Q.4  for both tests (Data Archive).

































Table S3.6.   Students’ combined  results for the two electrolysis questions (Q.3 and 

                     Q.4) and their own ratings for improved understanding in electrolysis 

                      before the second test.

Student’s

Name�Student’s November 23rd Test Result 

Electrolysis

(1995)�Student’s January 9th Rating For Improved Understanding Of Electrolysis �Student’s January 18th Test Result 

Electrolysis

(1996)��Eamonn F�66�1�80��Afnan HZ�86�  3?�89��James K�49�1�65��David M�76�1�89��David O�60�3�84��Gary P�71�1�88��Kevin R�54�  3?�59��Paul R�75�  3?�78��

Mean Values�

67�

2�

79��Standard Deviation�

9.57�

---�

9.07��

[The difference between the two means, 67 and 79, is statisticallly significant as confirmed by Wilcoxon’s T statistic (T = 0 < 2, N = 8) and the related t value (4.32 > 3.499, df = 7) for the two sets of scores. The level of significance is .02 for Wilcoxon’s T statistic and .01 for the related t value. The latter is a more powerful statistic (Clegg, 1990: p. 87), and here, gladly, points to a higher level of significance (.01).]



The question mark after three of the students’ self-ratings for improvement in learning is included because the % increase in the chemistry test results do not warrant the term ‘improved a lot’ which goes with a rating of 3 on the rating scale.



       Students’ Comments Regarding Improved Understanding of Electrolysis



                                                              Eamonn F



Eamonn F  I understand the anode and cathode reactions better for electrolysis reactions. For example, in the electrolysis of molten NaCl, I understand why the Cl - ions are attracted to the anode and why the  Na + ions are attracted to the cathode (January 18th, written comment after the second test).



This was confirmed in an audiotaped conversation with Eamonn on February 2nd:



Eamonn F  I became more sure of like the anode has a positive charge and the cathode has a negative charge. I learned more about that there like.



James F  Did I question you on that in class at one stage?



Eamonn F  I think you did, yeah --- that’s how I learned it.



I remember questioning Eamonn on this during a chemistry lesson. The above segments confirm retention of learning (Eamonn was still getting it right in February) and a little on how my questioning during a chemistry lesson helped Eamonn to distinguish between an anode and a cathode.



I can remember Eamonn getting the answer incorrect in class and me reminding him of the acronym PANIC as a possible ‘memory trick’ --- Positive/Anode and Negative/Cathode. This may seem simple and it is but it can get confusing sometimes for students when they also learn that an Anion is Negative and a Cation is Positive. This knowledge is certainly not abstract and has very important applications in obtaining some metals from ores and if water is ever to replace petrol as a fuel the electrolysis of acidulated water may become a very important chemical reaction (and the present-day February 1998 pressure from the US on Iraq would in all probability be very much less!).



































































Sixth Form Students’ Ratings of Their Own Improved Learning:

 1996 Singularity Study





Table S3.9.    Students’ responses to the ‘final’ questionnaire’s four learning areas. 

Student’s

Name�Understanding Chemistry�Understanding Electrolysis�Understanding

Organic

Chemistry�Improved

Homework

Practice��Eamonn F�3�5�1�3��Ethan G�1�3�1�5��Afnan HZ�3�1�3�1��James K�5�3�1�5��David M�5�3�3�5��David O�3�3�3�3��Gary P�3�0�3�3��Aidan R�1�1�5�3��Kevin R�3�5�3�3��Paul R�5�3�3�5��Jarlath T�5�3�5�5��

Mean Value�

3.36�

2.73�

2.82�

3.73��

There is no need to use the Wilcoxon’s T statistic for testing statistical significance for the four means in table S3.9 because all of  the ratings are positive, apart from one zero in one column; that  is, the means are obviously statistically significant. Again, they are merely indicators of positive change.



Clearly, all of the students claimed that their understanding of chemistry and their homework practice improved. Most of the students believed that their learning improved from ‘a fair bit’ to ‘a lot’; table S3.5 on The Students’ Learning [Appendices (page 341)] shows the students’ test results and is consistent with this statement. I realise that examination results are but one indicator of improvement, but an indicator nonetheless. It is also worth stressing that the students had talked about their improved learning during audiotaped conversations and thus there were some specific descriptions along with ratings.



I believe that my improved teaching practice helped to bring about  improved learning for the majority of the students in the sixth form chemistry group because I responded effectively and empathically (over the duration of the enquiry) to their practical suggestions for helping their learning.
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Action-Reflection Cycles and Resolutions of Dilemmas

[Singularity Study Four (1997)]



This year I have come to more fully appreciate that action-reflection cycles don’t necessarily occur linearly nor with one following directly after the other and that cycles that occur simultaneously are not necessarily in tandem regarding stages. In this section I will look at three dilemmas and take one strand of development through the concern/plan/action/evaluation/modification phases for each of the three dilemmas. My purpose here is to show that, despite the story mode of the earlier sections of the report, systematic action-reflection cycles, which correspond to the ways I work at improving my teaching practice, were enacted throughout the course of the enquiry. And it is also worth relating that in utilising a story mode I deliberately understated the usage of the action-reflection cycle method lest the flow of the story be ‘blocked’ (an aesthetic matter).



Dilemma One: Small Group/Whole Group



Concern: Do I utilise empathic statistics?

Plan and Action: I gave the students two questionnaires (one initial and one follow-up) in an attempt to initiate the creation of ‘categories’ or ‘teaching/learning communicative activties’.

Evaluation: As explained in ‘Compromising with Myself - Making a Professional Judgement’ I decided not to use statistics [pp. 68-69 of Singularity Study Four (1997)].

Modification: I decided that tests (September 1996 to February 1997) and systematic documentation of every student’s errors together with subsequent feedback with the intention of eliminating those errors would constitute the main whole-group involvement in the project.



Dilemma Two: Small Group/Whole Group



Concern: What three students do I choose and how do I get close to their understandings of mathematics?

Plan and Action: I asked Hugh, Chris and Terence to work with me because they got the lowest marks in their summer 1996 mathematics examination and I met with this group twice (October 9th and November 13th, 1996) to discuss their errors in recent tests.

Evaluation and Modification: pp. 166-169 of my thesis shows why I changed the grouping to Hugh, Felim, and Paul.

















Dilemma Three: Hugh/Small Group



Concern: How do I get close to Hugh’s, Felim’s and Paul’s understandings of mathematics?

Plan and Action: I gave all of the students tests and documented their errors. I gave the three students questionnaires about their ‘images’ for learning mathematics. I met them a few times and Ann met them once as a group and then Hugh on his own.

Evaluation: Ann and I both felt that Paul and Felim were able to cope fine but that Hugh was struggling with higher level mathematics.

Modification: This helped confirm my evolving judgement and decision to focus mainly on Hugh’s understanding of mathematics.





Addendum at end of Singularity Studies



I think it  is worthwhile mentioning that I presented a paper at the Educational Studies Association of Ireland (E.S.A.I.) Annual Conference in the National University of Ireland, Dublin on March 27th, 1999. My paper focuses on my 1995 study of a singularity and the title is ‘Utilizing an Educational Action Research Approach: Facilitating More Democratic Actions in the Classroom’. This paper was published in revised form in the Irish Educational Studies journal in April 2000. My point here is that the public arena within which I share some of the social practices of my teaching and educational action research has expanded considerably for me since May 1994 [pp. 310-313 of the Appendices]. I am presently a member of E.S.A.I. (June 2000).





















Central Action Research Influences in My Work



Jack Whitehead



Whitehead (1985, 1993) has been the key influence in my endeavour to create my own educational theory in my thesis. In particular, in adopting a living educational theory approach to action research in my enquiry, I have drawn on Whitehead’s notions of:



(a) unit of appraisal [my claim to know my own educational development (which includes a fuller understanding of my changing practices)], 



(b) action-reflection cycles (which incorporate my ‘I’ as a living contradiction and imagined solutions to overcome these contradictions in practice), 



(c) educational theory as descriptions and explanations of my own educational development as I ask, research, and respond to the question, ‘How can I help you to improve your learning?’ (Laidlaw and Whitehead, 1995: p. 2), and



(d) the development and explication of an original set of standards of judgement, which constitute (i) values which I attempt to live out more fully in my teaching and action research practices, and (ii) central criteria by which I wish my work and my knowledge claims to be judged by myself and others. 



Whilst educational methodology is important in Whitehead’s (2000: p. 95) work, I think his broader contribution is in the arena of ‘living educational theory’ as an original educational epistemology of practice. A crucial part of understanding my own educational theory as an educational epistemology of practice, I maintain, is in recognizing my original set of methodological, educational, and social standards of judgement [pp. 45-56] as central characteristic features of my work [mid-page 280 and bottom of page 281]. 



Wilfred Carr and Stephen Kemmis



In ‘Three Working Definitions of Action Research’ [pp. 42-45], I have acknowledged the importance of Carr’s and Kemmis’s (1986: p. 162) definition of action research for my work, especially in the arena of improving the rationality and justice of (i) my practices and (ii) my understanding of my practices. Hopkins (1993: p. 44) acknowledges the importance of this definition, as does Whitehead (1993: p. 53). I note in particular the parallel between ‘Social Philosophy Informing My Fuller Understanding of My Educational Practice’ [pp. 280-281] and Carr’s and Kemmis’s notion of improving the rationality and justice of my understanding of my practices.



I have also noted [page 295], drawing on Carr and Kemmis (1986: p. 165), that my spiral of action-reflection cycles [pp. 61-74 and pp. 295-300], my social practices susceptible of improvement, and greater involvement of participants, show that my work, at a minimal level, qualifies as action research. I am not implying that this is the only justification for my work qualifying as action research, but it is an evidential support.



Whilst my own living educational theory approach to action research is critical and creative it is not a critical social science like that employed by Carr and Kemmis (1986) [Footnote 1, page 54]. However, when I analyse contrasting approaches to educational research�, I have to say that I place a significant part of my philosophical sympathies somewhere along an interpretivist-critical continuum. 



McKernan (1996: pp. 259-260) believes that Habermas’s grand theory and the difficulty of language within the ‘becoming critical’ model of Carr and Kemmis (1986) are inappropriate for good action research by teachers. I can’t make a judgement for all teachers, but in my own action research I have preferred to let my own educational theory grow in an a posteriori fashion from significant themes in my own teaching and action research practices [page vii and page 281], as I respond to the following question, addressed to my sixth form students, ‘How can I help you to improve your learning?’. Nevertheless, as noted above, I have gleaned some useful insights from Carr and Kemmis (1986). 



Furthermore, Carr and Kemmis (1986: pp. 71-79 and page 135) recognize that a positivist view of science operative within educational theory and practice leads to a narrow and distorted belief that the only kind of legitimate knowledge is technical knowledge. This echoes Sch(n’s (1983: pp. 3-69)� discernment of a positivist view of science (Sch(n, 1983: p. 48) centrally informing a dominant view of professional knowledge as one of technical rationality. These incomplete models, precisely because they are recognized as being incomplete�, can then lend support to Sch(n’s call for some movement from technical rationality to reflection-in-action in a broader epistemology of practice (Sch(n, 1983: p. 49). In this way, insights from Carr and Kemmis (1986) can lend support to Sch(n’s notion of reflection-in-action through which:



(a professional) can surface and criticize tacit understandings that have grown up around the repetitive experiences of a specialised practice, and can make new sense of the situations of uncertainty or uniqueness which s/he may allow herself/himself to experience. (Sch(n, 1983: p. 61)



In my work I have emphasized the importance of making tacit understandings more explicit through dialogic reflections with self and others�.









John Elliott



John Elliott has significantly influenced my work in this thesis. He has helped me to appreciate the articulation of the realization of values within Whitehead’s (1989) work [and my own work] as constituting both descriptions and explanations because of the inseparability of means and ends in living out values more fully in practice (Elliott, 1989) [page 120]. For Elliott, educational research is a moral endeavour in that it seeks to realize values in practice (McKernan, 1996: p. 23). 



Elliott’s (1993) work has introduced me to Giddens’s (1979) notion of structuration [pp. 196-197], which I explain in more detail on pp. 212-215. In relation to my own specific 1994-1997 social justice contexts, I build on Giddens’s theory of structuration and on some of Elliott’s general understandings of Giddens’s work [pp. 223-224]. Page 222 shows that I am learning to incorporate the notions of social practices and structuration into my own vision of social justice. 



For me, the central importance of the notion of structuration is that it can help dissolve the structure/agency dichotomy by focusing on the possibility of individuals and groups changing rules and resources� operative within social practices for the better [page 213]. 

I fully appreciate that there are some external constraints over which we have no control�. Nevertheless, I maintain that when structure is strongly accentuated as constraint within the critical paradigm, individuals can oftentimes be theorised into discursive and action positions of greater weakness than is necessary [page 213]. This reservation with the critical paradigm is echoed in Elliott’s (1993a) refutation of ‘the determinism of the post-Marxian notion of “false consciousness” ’ (Somekh, 1995: p. 349) within Carr’s and Kemmis’s (1986) notion of emancipatory action research:





I cannot see why practical reflection, which is interested in how to act consistently with the values embedded in our social traditions, need not require us to think critically about values. --- Habermas tends to assume that social traditions are unchanging mechanisms of ideological suppression from which human beings need to be emancipated. (Elliott. 1993a: p. 197)� 



The critical interest ‘involves questioning taken-for-granted thoughts, feelings, and actions’; however, Elliott (1993a: p. 197) argues that there is no need for separate practical and critical interests and their respective action researches, as espoused by Carr and Kemmis (1986), because practical reflection incorporates the critical aspect as an intrinsic dimension: Elliott (1993a: p. 197) maintains that this critical aspect serves an evolutionary interest. Therefore, it seems to me that, through dialogic reflections with self and others, values embedded in social practices may be more accessible and less ‘embedded’ than is claimed by the emancipatory action research model of Carr and Kemmis (1986). It is in this sense that the possibility of transforming practical consciousness into discursive consciousness (Giddens, 1979: p. 5)� arises in my educational practices. 



Elliott supports and communicates a bottom-up classroom action research approach to school and curriculum development (1998: p. 178). Whilst my own work has a curricular emphasis in the 1996 and 1997 singularity studies, it is not curriculum action research. Nonetheless, in my action research and teaching practices, I feel affirmed and not excluded by the writings of Elliott. The fact that I place a significant portion of my philosophical sympathies somewhere along an interpretivist-critical continuum probably means that there is a fair deal of common ground. Indeed, Elliott claims that there is a sense in which ‘action research constitutes an outcome of the development of the interpretative social science paradigm’ (McKernan, 1996: p. ix). Furthermore, I appreciate that Elliott (1993a: p. 185) emphasizes ‘the hermeneutic nature of inquiry for understanding’ (McKernan, 1996: p. 21).



Pam Lomax

 

Lomax’s (1994: p. 121) notion that the ‘patterns and themes are the “green shoots” of theory that is grounded in the events you describe’ has been a centrally important influence in my decision to adopt a thematic approach in more fully understanding my work and when writing my thesis [page 74 and page 281]. I found this a most appropriate disposition to adopt, taking into account the emergent-design nature of my enquiry (Lincoln and Guba, 1985: p. 208-211).



In terms of criteria for judging action research, Lomax (1994: p. 118) proffers ‘authenticity of the research claims’ as one of two key criteria. Authenticity is an important social standard of judgement in my own work [pp. 54-55]. In my view, my research claims have a better chance of being considered authentic if I am authentic: the authenticity for my enquiry includes the notion of my ‘sustained commitment to living prized values more fully over time’ [page 55]. However, it’s important to note that it has not been my intention to create a victory narrative in my account. Some of my recent reading aptly captures the ongoing and provisional nature of the dialectic:



‘Human authenticity is never some pure and serene and secure possession. It is ever a withdrawal from inauthenticity, and every successful withdrawal only brings to light the need for still further withdrawals.’ (Moloney, 2000: p. 71)�



Thus, I readily acknowledge that there is a degree of provisionality to my thesis in that my thesis is offered at a particular point in time but my learning continues. 



Pam Lomax and Jack Whitehead have worked together for a number of years. Lomax (Lomax and Whitehead, 1998: p. 452), in relation to establishing a provisional equilibrium of opposites within praxis�, stresses the importance of a double dialectic of learning within the process of externalising or representing our meanings both to ourselves and others. The double dialectic involves an intra-subjective dialectic and an inter-subjective dialectic which challenge us to re-think our practices, understandings, and situations. To me, Lomax’s double dialectic constitutes specific ‘living contradictions’ experienced in dialogic reflections with self and dialogic reflections with others. In my work, I have emphasized the importance of dialogic reflections with self and others� and I include these meanings within my educative-relational standard of judgement for judging my work and my claims to knowledge [page 53]. The important dimension that Lomax adds, I believe, is in stressing that we ‘externalise or represent our meanings’ within our dialogic reflections with self and others. 



Finally, like Lomax (1994: p. 118), I too believe it is important that ‘action research projects have an application elsewhere’. Both Lomax (1994) and Bassey (1999) have been influential in helping me to realize the importance of addressing the question, ‘What’s in My Work for Others?’. In Section 3 of Chapter Twelve [pp. 277-281], I suggest that there are seven areas of my work that could have applications elsewhere. I respond to the question in a way that does not deny the living educational theory, action research, singularity study nature of my enquiry [page 277].























Susan Noffke



Earlier [pp. 134-135 and page 192], I have debated with a small, but relevant, portion of Noffke’s (1997) extensive review of action research literature. Whilst I think it is inappropriate in this section of the Appendices to engage in a review of a review, it seems to me that the following is one of the most significant points made by Noffke:



the dual agenda of interrogating the meanings of democracy and social justice at the same time as we act to alter the social situation shapes [I prefer ‘helps shape’] the potential of action research. (Noffke, 1997: p. 334)



Two of the main themes in my thesis are democracy [Part Two] and social justice [Part Three]. These themes did not arise artificially in my work to match Noffke’s meanings but emerged in an a posteriori fashion from my teaching and action research practices�.



I acknowledge the trade-off incurred in my change of social-educational practices from January 1998 until September 1999 [page 296]. Nevertheless, in my enquiry I have 

(i) interrogated the meanings of democracy and social justice in relation to my practices and (ii) engaged in changing my educational practices for the better in my 1994, 1995, 1996, and 1997 singularity studies. Furthermore, I have incorporated these two themes into criteria for judging my practices, my account and my claims to knowledge [page 52]:



Do I truly engage in more democratic actions in the classroom as I help my sixth form students to improve their learning? [Part Two]



Do I genuinely partake in more socially just actions in the classroom as I help some of the most ‘disadvantaged’ students to improve their learning? [Part Three]



Noffke (1997) confirms the importance of democracy and social justice in action research, as does Howe (1995: p. 34) who sees ‘democracy and justice functioning as the overarching ideals’. I have also attempted to relate these themes to teaching and learning.

Bridget Somekh



Whilst Elliott’s (1993) work drew me to Giddens’s (1979) work, it was Somekh (1995) who first drew me to the importance of ‘Action Research and the Structure-Agency Debate’ (Somekh, 1995: pp. 348-350) and to Elliott’s extension of Giddens’s notion of structuration [page 196]. For me, the notion of the duality of structure [213], which is a key concept in understanding ‘structuration’, helps me keep in mind that through social practices I can play a part, however small, in reproducing or transforming rules and resources operative within social practices. 



For example, at a recent staff meeting [April 2000] I was battling against the notion of having nine lessons in a day�, which is the situation for some of the teachers in our school. This trend has crept in over the last five years or so. I went as far as saying that there is a sense in which it could be argued that our previous principal had institutionalized a social practice which was, in effect, anti-educational, because it left no time for a teacher to reflect on lessons, or even, to take a break. I also asked for more work-surfaces for teachers in the resource room. Some of the teachers in our school are wandering teachers� and oftentimes it is difficult to get a place in which to work during a ‘free’ class. I was conscious of the fact that I was fighting against the idea of nine lessons in a day becoming a ‘rule’ and that table-space is a resource issue�. To me, these are some of the practicalities of understanding structures as rule-resource properties of social practices (Giddens, 1979: p. 64). On another level, I believe I am trying to bring about more human working conditions in my education workplace. 



Another highly important point of appeal for me in Somekh’s (1995) work is Somekh’s inclusive disposition towards action research:

I have tried hard to be inclusive rather than exclusive in my approach to action research, rejecting, for example, the polarisation between a Cambridge-East Anglian and a Bath school of action research in the UK of the kind which McNiff (1988: p. xvii) identifies. (Somekh, 1995: p. 339)



In my own living educational theory approach to action research, I maintain that I, too, have tried to be inclusive, as inferred by my educative-relational standard of judgement for my enquiry:



When creating my own educational theory, alongside my dialogic reflections with self, do I engage in sufficiently high quality dialogic reflections with others [students, critical friends, key respondents, and researchers in the literature] in a way which shows a sustained and growing commitment� to democracy, social justice, and an appreciation of the other’s conceptual vision? [page 53]



In my view, both methodology and epistemology are important in educational action research, as I believe they are for McNiff (1988) and Whitehead (1985, 1993, 2000).



With regard to the role of self in action research, rather than Somekh’s (1995: p. 348) notion of multiple selves, which I am not arguing against, I tend to think in terms of the involvement of my singular but complex self in multiple roles, with the accompanying notions of role-shaping and role-expectations, both internal and external�.



















Melanie Walker



Other criteria against which I wish to measure my work are contained in Walker’s (1995) view that:



a theoretically informed action research is one way forward towards a different construction of teachers (in schools and universities) as flexible, critical and reflective practitioners able to develop quality education, and realise core values of equity and justice. (Walker, 1995: p. 23) 



I believe I still have some way to go regarding greater flexibility and developing greater quality education. However, in my enquiry I contend that the quality of education (teaching and learning) in my singularity studies did improve somewhat. I’d like to think that my work is theoretically informed with an appropiate balance of practical action and social and textual encounters, as espoused by Walker (1995: pp. 17-18). However, I’ve stated earlier that it’s important to recognize that the green shoots of my theory emanate from my educational practices in the classroom [page 281]. Nonetheless, I am in agreement with Walker (1995: pp. 18-19) that ‘theory is not only what is written down’ and, furthermore, that ‘theory does not stand back from or apart from practice, but engages and intervenes’.



With regard to the notion of a reflective practitioner attempting to realize core values of equity and justice, I believe I have provided sufficient evidence in my thesis to support my claim that:



My work also shows that I have become a more reflective practitioner as I dialogue with the writings of other educators whilst seeking to relate my values concerning democratic action and social justice to my classroom teaching. [Abstract, page ii] 



My educative-relational standard of judgement [page 53] is also relevant here.



Finally, on the hugely important issues of gender and gendered language, I’ve tried to use female/male equivalents where appropriate in my thesis.

� Lomax’s notion that the ‘patterns and themes are the “green shoots” of theory that is grounded in the events you describe’ (Lomax, 1994: p. 121) prompted me into utilizing a thematic approach in more fully understanding my work and when writing my thesis.

� Particularly towards the end of my thesis.

� I combined (i) and (ii) and am nearing completion of this combined task today - October 16th 1999. I expect to complete tasks (iii), (iv), and (v) during my mid-term break, 25th-29th October 1999.

� Lincoln and Guba (1985: p. 37), Carr and Kemmis (1986: pp. 51-154), Cohen and Manion (1994: pp. 9-11), Maykut and Morehouse (1994) Beginning Qualitative Research: A Philosophic and Practical Guide, pp. 11-12. London and Washington D.C.: The Falmer Press,  Bassey (1995: pp. 12-14), Smith (1996: p. 75).

� Sch(n, D. (1983) The Reflective Practitioner. Arena.

� I think it is important to recognize that ‘Habermas is not - concerned to denigrate technical knowledge, but only to reject any claim that it is the only type of legitimate knowledge’ (Carr and Kemmis, 1986: p. 135).

� See, for example, page 23, Footnote 2 on the same page, and page 53.

� See page 196.

� It is also possible that some external constraints may be unacknowledged.

� Elliott, J. (1993a) Reconstructing Teacher Education. London and Washington D.C.: The Falmer Press.

� Footnote 2, page 23.

� Moloney, R. (2000) The Person as Subject of Spirituality in the Writings of Bernard Lonergan. Milltown Studies, No. 45, pp. 66-80. Moloney is drawing on Lonergan (1972: p. 110) here.

� Lomax (Lomax and Whitehead, 1998: p. 451) defines praxis as ‘informed, committed, intentional action’.

� Including researchers in the literature.

� I obtained Noffke’s (1997) paper after I had discerned more democratic actions and more socially just actions as significant themes in my enquiry worth exploring further.

� In our school we teach thirty-five lessons a week.

� These are teachers who don’t have a fixed classroom for all of their lessons - usually the most recent teachers to come into the school.

� Relationships are fairly open in our school. The principal had invited submissions for an agenda a few days before the staff meeting and I had given him a half-page of my reflections. 

� Footnote 2, page 23, is relevant here.

� For some of my understanding of roles I draw on Super, D. (1980) A Life-Span, Life-Space Approach to Career Development, Journal of Vocational Behavior, Vol. 16, pp. 282-298.
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