This literature review is to inform me about current research related to my research proposal on “ Collaborative Concept mapping for developing consensus in teaching with demonstrators from diverse disciplines ”

Refer Figure 1. Lisa’s Concept Map Of The Demonstrator As Teacher And Learner Using Cmap Tool. This is a concept map about knowledge domain before reading the literature that follows.

The following searches were undertaken to find related content.

 Appendix A:  Database ERIC

Query pre service teachers education or teacher education curriculum or teacher education programs and concept map* (using thesaurus in ERIC)

70 records

AppendixB :  Database ERIC

Query : teaching assistant* development

Records 5.

Most papers are unavailable in Australia or published before 2000 so not available electronically. DOCdel from overseas is at prohibitive cost to acquire $40-100. AUS . Even Australian Doc del is around $14 which is necessary for electronic subscriptions at non Monash University libraries. Some articles were sourced from the author found through Google.

The following concept map reflects the choice of terms used in the above literature searches.

Figure 2. Concepts that are Developed from Two Literature Searches on 1) Preservice /Teacher Education and Concept Map* And Teaching Assistant and Development/Training.

It also develops the new concepts developed through the articles précised below.

The book, which opend my mind to the metacognitive application of concept mapping.

White, R.T., & Gunstone, R.F. (1992).  Probing Understanding.  London:  Falmer Press.

Chapter 2. Concept mapping (CM). Discusses and illustrates: 

· Purpose of concept maps,

· Procedures,

· Examples.

· Introducing concept maps to students.

· Variations and extension. The purpose is to:

· Explore understanding in a limited aspect of the topic

· To check whether students understand the reasons for the lesson

· See whether students relate distinct topics.

· Probe an appreciation of which concepts are key ones.

· Identify changes in relations that students perceive between concepts

· Promote discussions.

· What the procedure reveals

· Scoring of concept maps

· Using concept maps in teaching

·  A summary of issues to consider in generating concept mapping tasks.

Figures of concept maps 

2.1
An example

2.2 Arranging terms on the sheet

2.3 Completed concept map

2.4 CM for terms from a novel (2examples0

2.5 Hierarchical maps by two 15 year olds

2.6 Maps illustrating different extents of cross linking

2.7 CM from younger student

2.8 Complex structure of beliefs from a small number of terms

2.9 A variety of understandings revealed by 3 maps.

2.10 A 17-year old students map of petry terms

2.11 Arrow heads in maps

2.12 Basketball maps made by a player early and late in a season

2.13 Multiple links between terms

2.14 Changes in structure of knowledge during a course (2 maps)

2.15 Trial map constructed by teacher

3 References

Articles and chapters from literature search concept map* and preservice teachers.

Adamczyk, P & Willson, M (1996) Using Concept Maps with Trainee Physics Teachers. Physics Education. 31(6) 374-381

“The technique of concept mapping described here is useful for identifying gaps in trainee teachers’ knowledge, which may then be addressed to help those who must nowadays teach outside their own specialism.” (Adamczyk and Willson,  1996)

Concept mapping (CM) is a promising metacognitive approach to aid student teachers to identify gaps in their knowledge base needed to teach a particular area of science. Mentors to identify missing propositions, incorrect propositions and missing concepts can use CMs. The effect of remedial work can be monitored by comparing pre and post instruction CMs. 

The authors choose free-form mapping technique that facilitates the development of sophisticated links. Students teachers (ST) were introduced to concept mapping in a morning session. A list of concepts in an area of physics that is typically conceptually difficult to teach were provided and the ST constructed a map which was analysed by a tutor misconceptions and irrelevant links were identified accompanied by comments on the general level of the who map and suggestions on conceptual areas that the ST should concentrate. There are examples and discussions of maps from non discipline and discipline STs and pre and post ‘remedial’ cross-specialism peer support group intervention maps. These peer groups were used to address common misconceptions and difficulties. School based mentors used the maps to advise ” the individual ST’s lesson plan

   Analysis of the concept maps of STs over the program “shows improvement in their knowledge base but not always a corresponding deepening of their conceptual understanding” (Adamczyk and Willson,1996)

The concept map is a useful diagnostic tool. STs do not always use the information elicited to embark on a process of improving their understanding.

Thoughts:

Raising questions from a concept map eg from the propositions would force the ST to examine their own understanding.

Pollack, J.& Pankratius ,W. (2000) Constructing A Profession: Awareness Activities For Teacher Educators. The Clearing House, Washington 73(3) 138-140

This article explores practical strategies to help student teachers (STs) construct personal models of teaching. Some strategies employed were:

 
Memory books.- about great teaching/learning experience.

Questionnaires. - used to probe the STs’ image of a really good teacher requiring the ST to draw on their knowledge and theories of teaching.


Questionnaires are patterned on Weinstein (1989).


Concept mapping (CM).- STs are introduced to and practice hierarchical concept mapping. A CM of ‘teaching’ is created in 30 minutes. They are scored and identified as ‘teacher centred” or ‘student centred’ or ‘content oriented’ or ‘process oriented’.

Thoughts: interesting.

.

Structured interview about CMs -‘Explanation of concept maps helps them to articulate their knowledge base about teaching and elaboration of their responses to the questionnaire helps them to confirm their desire to teach’. The students are defending their knowledge base on a respectful professional one to one basis. The article contains interesting questionnaire questions ie: why is the link present, what might be missing from your map or is the concept important to you etc (Pollack and Pankratius, 2000)

 Heros and villains.- STs recount memorable incidences in the learning and teaching environment of heros and villains. Exploring assumptions.

Letter to a Teacher.- STs write to an effective teacher considering the qapproach and strategies used by the teacher.

STs must be actively involved in restructuring their knowledge about teaching. “such an effort requires the instructor put his or her own existing conceptions on the line at each class session.”

One Figure : a concept map

References : 4

Von Minden, A & Wallis, R. (1998) Charting the links between mathematics content and pedagogy concepts: Cartographies of cognition The Journal of Experimental Education 66(4) 339-??? Full text from proquest no images or figures.

Concept maps (CM) were created by university mathematicians, mathematical methods professors, senior secondary, middle school and elementary school mathematics teachers. Path - finder analysis was used to compare concept coherence from paired comparisons versus relationship derived from concept maps. Semantic distance between paired concepts or concept nodes on a CM can be determined. 

Each teacher completed four tasks. The session was audio taped.

 Task 1 Create a concept map of core concepts. On a fixed size square sheet of paper the participants were asked to group closely related concepts closely together as the distances between the concepts will be measured. The participants were also asked to explain the direction an relationship between the concepts. 

Task 2 Identify concepts on their map in word problems and assign significance or relevance.

Task 3 Provide procedures, models, strategies, rule or representations you would use to teach this word problem to a student. 

Task 4 Twelve concepts were considered for pair-wise relatedness and given a number to represent no relation through to strong relationship.

“Coherence” a form of logic triangulation, showed that participants were better able to produce coherence when presenting 12 concepts simultaneously for consideration on a concept map than when presented with concepts in a pair-wise manner.

University mathematicians had high correlation with methods professors in content but had difficulty identifying concepts in the word problems (Task 2) and differed widely on teaching strategy from the other groups (Task 3). The strategy employed was typically algorithmic and didactic as opposed to learner focussed.

Thoughts. Demonstrators often are the equivalent of the University mathematician.

The authors suggest that concept maps created by expert teachers of mathematics would show synthesis of content concepts and optimal teaching concepts and strategies that could be used as a template for pre-service and in-service education.

Contains four tables and two figures of concept maps. Not visible in this copy of document.

References

30 references, 5 I would like to read, put on my wish list. Many are in educational psychology journal or chapters in books.

Czerniak, C.M.& Haney, J.J. (1998) The Effect of Collaborative Concept Mapping on Elementary Preservice Teacher’s Anxiety, Efficacy, and Achievement in Physical Science. Journal of Science Teacher Education 9(4) 303-320

Looks at CM and its effect on Affect.

Concept mapping was chosen as a strategy that has been shown to empower learners through the ability to self analyse and amend faulty propositions. Collaborative mapping involves social interaction. “From a Vygotskian point of view, learning occurs when students collaboratively think about ideas, solve problems and engage in decision making to construct understanding (Roth and Rochoudhury,1993)….helped elementary education majors construct understanding…reflect on process of teaching and learning “ (Czerniak and Haney, 1998). The paper addresses the possible use of collaborative concept mapping (CCM) in reducing science anxiety and increasing feelings of self efficacy in science for elementary teachers. It also replicates a previous study considering the benefit of CCM compared to expository methods (lecture/discussion). 

Four non-equivalent groups of students were randomly allocated to either expository classes or CCM classes. The groups engaged in physical science inquiry activities using a BSCS5E learning cycle model after Bybee et al. These stages are. 1.Engagement, 2.Exploration, 3.Explanation, 4.Elaboration and 5.Evaluation.

Hierarchical CCM’s were constructed from major and subordinate concepts identified in the Explanation stage of a topic. Finished CCMs were recorded. Text readings were provided for content elaboration. The expository groups were not introduced to metacognitive strategies. Results of pre and post tests were analysed by analysis of covariance. 

The effect of concept mapping strategy seemed to: lower anxiety about learning physical science and trait anxiety; increase science achievement, have little effect on anxiety toward teaching and self efficacy.

The Authors suggested the last effect was possibly due to the lack of opportunity to apply through field experience and that beginning teachers may be more concerned about classroom management issues. Concern about student learning and subject matter issues are generally concerns of veteran teachers.

50 references. 5 I would consult.

3 Tables of Statistical analysis. No concept maps examples.

Meijer,P.C., Zanting, A. & Verloop, N. (2002)  How can student teachers elicit teachers’ practical knowledge? Tools, suggestions and significance. Journal of Teacher Education, 53(5) 406-420

Looks at stimulated recall of experienced teachers thinking in action from a video or audiotape this was conducted immediately after taking a lesson to articulate practical pedagogical knowledge ie tacit and content related.

Analysis of categories raised from the data identified three foci of practical knowledge; subject matter, students, and student learning and understanding.

Concept mapping was used in three steps  

a) STs create concept map about ‘order(in the classroom)’.

b) Mentor teachers created concepts about the same concept and 

c) STs compared their own concept map with that of the mentor teacher and theoretical texts. 

Step c) added value to discussions between ST and mentor teacher. The student teacher gains considers  the assumptions and theories underpinning practice. The Authors suggest that pre-and post maps can  “capture and discuss change in practical knowledge…and group CM has student teachers working together, discussing and arriving at consensus about concepts underlying a specific aspect of teaching” (Meijer et al,2002)

These strategies combined the “concrete” stimulated recall interview with the “abstract” CM helped STs develop their teaching in a more conscious way enabling thoughtful teaching.

Two Appendices:

A. Steps in the series of Workshops ”Making Explicit and Gaining Access to the Thinking Underlying Expert practice ‘ modelled after Ethell,1999.

B. Written Instructions for Student teachers to Relate Their own concept maps to Their Mentor Teachers’ Maps and to Theoretical Texts

Contains a Table: Characteristics of the Stimulated Recall Interview and the Concept Mapping Assignment When Used in a Teacher Education Environment 

and 3 non-hierarchical concept maps

References 35

Articles from literature search Teaching assistant and development.

Aplay, E., & Mendes-Tasis, M.A., (2000) Postgraduate training in student Learning and teaching, European Journal of Engineering Education, 25 (1) 83-97

Subject terms: Graduate studies, Higher education, engineering, & science

Postgraduate training program implemented at Imperial College, London to address quality of learning in laboratories taught by postgraduate students.

Rationale: 100 hour over 4 semesters postgraduate certificate program offered to research students to develop soft (non technical) skills identified important to employers and to improve the teaching in the Department.

The program is designed to improve the preparation of demonstrators for initial teaching, followed by systematic development of teaching interventions through programmed discussion groups and self-reflection. Participants were renumerated for student contact hours of the program.

A log book is provided to record a summary of learning by the undergraduates and the demonstrator, also  teaching and counselling issues as they arise. The demonstrators reflect and expand on these records by self-reflection, consultation with the supervising academic and through the discussion groups.

Program evaluation: The areas developed are as follows:

 Teaching models. Workshops were based on surface vs deep learning “adapted from Learning to Teach in Higher Education, P. Ramsden.1994” (Aplay , 2000). Demonstrators developed an understanding that focus in lab sessions was on task-oriented goals and that transferable skills had little emphasis. Demonstrators became more aware of and interested in shifting the emphasis through guiding the readings and improving questioning strategies.

Laboratory work objectives. Two areas identified by the authors as requiring focused development strategies for the demonstrators are two transferable skills:  technical report presentation and error analysis. Demonstrators identified report writing as an area that was inconsistent but did not identify “critical evaluation of error as an objective of laboratory work” (Aplay,2000). This surprised the authors.

The over enthusiastic technician. Discussed effect of technical support on student learning.

All the answers. Demonstrators considered issues of being a good role model and dealing with difference. Thorough preparation is the best strategy to reduce stress. To be caught off guard is not an offence, one cannot know or foresee everything, but to not rectify the situation is not acceptable. It’s OK to say ” I don’t know but I’ll find out!” on occasion.

SUMMARY: Between training and development. Department focused, Uses beginning teacher strategies, explores epistemology through a teaching theory (surface/deep), explores self-reflection, some consideration of ontology (existential) in relation to dealing with difference and stress. Encourages students to examine assumptions and beliefs. Not convinced that it introduces metacognitive strategies.

References: Nine

Ishikawa, C.M., Potter, W.H. and Davis, W.E. (2001) Beyond This Week’s Lab: Integrating Long-Term Professional Development With Short Term Preparation For Science Graduate Students. Journal of Graduate Teaching Assistant Development 8(3) 133-138

The Department of Physics at the University of California, Davis have created a program for new graduate students teaching assistants (TAs). The program develops the TAs with activities that a) improve their teaching in future and b) provide flexible activities that meet more immediate concerns combined with long term strategies. The outcome of the course is for TAs to successfully teach the imminent material as well as produce proficient student- centred teachers in a limited time frame. The program identifies the diversity in TAs’ experience and the competing demands of coursework and Research.

The program includes student-centred views on teaching, techniques for reflective practice and an awareness of physics education research. Based on the concept of ‘impact’ (Gunstone et al 1993) in Ishikawa, 2001 the program develops concern for student thinking and learning early in the program. Analysis of videos of microteaching was focused on “How can you tell if your interaction with the student has been successful?” and alternative ways of responding to a scenario.

Reflective practice was developed through Baicco and Dewaters (1998) model that has three stages as follows: identify problem, plan and implement solution, evaluate success of solution. Problem identification and solutions were brainstormed with peers. Evaluation by students was unstructured and a little vague. 

Articles on research in physics teaching were provided in response to issues identified by TAs with the purpose of increasing the awareness of TAs of discipline specific research  that informs teaching and learning strategies.

Activities involving reflection of student responses from previous years and involving TAS with deciding on appropriate formative feedback were used as student centred activities to address current laboratory sessions.

Summary: 

Concept mapping both individual and collaborative are accepted tools for preservice teacher development, research is currently exploring the expanding applications of CM to develop the reflective, student centred teacher.

Current programmes for teaching assistants are exploring strategies to develop the teacher as a professional educator as well as cover discipline specific teaching situations. 

I see an opportunity to use the metacognitive heuristic, concept mapping, which is used extensively in preservice teacher training as a strategy to develop Teacher Assistant/sessional teacher/tutor/demonstrators as ‘impact’ cognisant teachers.
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