Developing students as independent learners through research and presentation activities in A/S Chemistry

Aims
We believed that students were over-reliant on teachers in meeting the AS Chemistry syllabus requirements and that this restricted the range of learning styles and methodologies that students used. 
Thus I initiated action research to develop teaching approaches which aimed to support students in:

· improving their understanding of AS Chemistry;
· developing the confidence to take more responsibility for managing their learning;

· developing resilience and determination to persevere when learning is difficult; and 
· their effectiveness as  team members; and  their  powers of critical analysis and problem solving.
Context
This paper describes the research conducted with two groups, each of approximately 12 AS chemistry students, during the academic year 2002 - 2003. The groups were both taught by myself, as head of science, in two different comprehensive schools.  
Summary of main findings

At the time of writing the project is still progressing and tentative initial findings are reported here. However, general findings related to independent learning include that most students report that they have:
· benefited from the provision of a clear framework to structure their approach to tasks;

· increased their confidence in learning in this less teacher-directed fashion;

· benefited from early review and advice which helps them maintain progress;

· enjoyed the responsibility of organising their time;

· responded well to the task challenges when assessment criteria are clear and relate to important skills and knowledge;  and 

· have recognised, used and developed the various skills necessary for appropriate study.

Background 

In 2001 I was head of a science department in Torc High School Tamworth, a relatively small 11-18 comprehensive school. My colleagues and I were concerned by what we perceived to be a lack of initiative displayed by successive groups of A level science studies.
As a department we resolved to improve students’ study skills relating to effective independent learning. Departmental discussion and input from our LEA science advisor led us to critique our schemes of work and teaching approaches. Key questions underpinning this audit included:

Do current learning activities encourage students to:

· take more responsibility for their learning?
· improve their self-reliance, self-confidence, effectiveness as a team member, powers of critical analysis and problem solving? and
· increase their confidence and facility in presenting their ideas orally and in writing to a range of audiences and thereby improve their thinking skills and skills of self presentation, e.g. at interview for future employment / higher education?
I designed some draft materials to support students in researching and presenting information on their AS Chemistry topics. Pilot work was carried out with groups of AS /A2 Chemistry students which resulted in a refinement of these materials to support individual learners’ needs.
Students using these materials explored several topics such as The Historical Development of the Atom, Benzene, Making Aspirin, Mass Spectrometry, Methods of Instrumental Analysis, Carboxylic Acids and Esters, Amines, and Periodicity. The students were involved in formulating the trials and evaluations. In 2002 I moved to my current position as Head of Science at The Friary School, Lichfield, a relatively large 11-18 comprehensive school. I resolved to continue my action research with my new department and made a successful BPRS bid to support the continuation of the project.

Teaching processes and strategies
In school one, after discussing teaching styles and possible strategies, which would support the idea of skills development for independent learning, briefing sheets were written and discussed with the students involved.  An excerpt from one follows:
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Whilst the strategies used were not particularly new, the structure and resourcing of the concepts to be covered was, I believe distinctive. This underpinned the basic premise that independent learning:

· allows the learner to focus on developing skills: and  

· independent does not mean alone; and allows students to plan and use time according to individual need.
Findings
Each student was given a questionnaire to complete. This covered a range of questions related to the work carried out on The Mole and the elicited the following responses:
1. Did you have sufficient time for the task?

19 Yes 

0 No

2. Was there enough support from your teacher?

19 Yes 

0 No

3. Did you complete the task with any other student
?
19 Yes 

0 No
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Figure 1

These unanimously positive responses gave me confidence that all students were able to engage the task in ways which would enable them to make good use of the learning opportunities provided. 

The responses to question 3, as in figure 1, provide initial tentative evidence that, for the majority of students, the learning activity of The Mole facilitated their exercise of study skills relating to working collaboratively and pooling intellectual resources to solve problems.
Nearly half the students stated that ‘working in a team’ was a significant feature of the learning experience, and nearly a fifth reported that ‘group problem solving’ contributed to their learning.

What might be considered more traditional approaches to learning, i.e. ‘working individually’ and ‘using notes to revise’, were mentioned in a minority of replies, (24% and 14% respectively).
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Figure 2
Most students (73%) reported that they would not change the ways in which they researched and reported. However, nearly a third (27% =11 +11 +5) indicated that they would present information more carefully. Examples included:

· improve use of information to prompt audience participation;
· improve explanations;
· practice writing on white board [to improve quality of presentation]; and 

· prepare more thoroughly to answer possible questions from the audience. 

There is some evidence that students were interpreting the challenge of the task to be more than finding out and stating the facts. They were considering the skills required to marshal their evidence to produce a coherent argument / presentation. For many students the feedback provided by a critical peer review enabled them to better understand the level of quality of reasoning and use of evidence required to demonstrate secure understanding and mastery of the topic.
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Figure 3
Nearly half of the student respondents (43%) indicated that working as a team was the most productive method in organizing their time. This finding is consistent with the earlier comments relating to the findings presented in Figure 1. However, nearly a quarter of the sample stated that they worked individually.

Were there sufficient resources for you to complete the task? 
Yes 19 

No 0
The resources provided to students included a wide range of text books, their own notes, internet access, use of the library including science software on computers, and the opportunity to consult with each other and their teacher, myself. All students judged that the resources provided were sufficient to enable them to successfully research and make a presentation of their topic.

Did you find the checklist helpful?

18 out of the 19 students found the checklist useful. The hypothesis arises that the checklist helped students to monitor their progress in line with Sadler (1989) that students require feedback during the act of production to self-monitor.

How did you find the presentation aspect of the task?
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Figure 4

Students made detailed responses. Many, however (41%), comment that whilst nervous they did actually enjoy it. So? 23% of the students were reflective about the task. They comment on the how it had helped them focus on the task (because they had to present it), another on team work “we were as prepared as we could be so nothing could go wrong” suggests that the group anticipated the sorts of questions that might be asked or had rehearsed their presentation to iron out potential difficulties.

Did you enjoy the task exercise?

The vast majority (14/16) did enjoy the exercise , only two ‘preferred the traditional method’ When interviewed both these students stated that they preferred that others made decisions rather than make their own decisions in respect of time organisation, resource usage etc. However, both did extremely well in their A level course! 
What skills have you improved?
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Figure 4
Most students claimed improvement in their skills relating to (i) finding and using information and (ii) working as a team member. A third of the respondents claimed that they had improved their communication and presentation skills and approximately a quarter claimed that their study skills had improved as a result of the task. These findings are consistent with students’ skills developing in line with Bloom’s learning taxonomy. Fewer students report improvement in the higher order skills in which evaluation and synthesis of information are required. 

Nearly a half of students (43%) stated that they believed that they needed to improve their communication skills. Concern with communicating clearly to peers may prompt students to be more reflective and evaluative of their own learning, in line with the hypothesis expressed above.
Research Methods

Students’ written responses to questionnaire items provided the primary data. Analysis of these included transcription using a word processor and then colour coding to identify responses of a similar kind. Similar responses were placed into categories. Categories were developed inductively. That is similarities in responses were identified by the researcher and then these were grouped together into categories devised by the researcher. For example the following student responses were included in the category ‘worked as a team’.

	We worked in a group, and divided the work equally.

	We worked in a group and researched together when we were all free.

	Researched together, different aspects and shared information.

	Researched different aspects together.


Reflections so far

As the study is still ongoing we are not yet in a position to consider all the evidence and draw our final conclusions. However reflection on the evidence to date has led me to the hypothesis that making a presentation to their peers appears to prompt students to think more carefully about their own learning. Students’ concern with how they present information to their peers is a catalyst for critical reflection and a determination to understand principles so that they can be communicated effectively. Thus a social dimension of the activity, seeking peer approval, may encourage the development of the study skill of reflecting critically on learning.

Implications for teaching

· Presentations can be a key motivating and learning activity with resulting benefits to students. 

· The concept of a checklist appeared to provide valued guidance which helped students to succeed with the task.
· The usual range of school resources were seen as sufficient for students to work successfully in this way.

· Most students responded positively to the opportunities afforded by this exercise to work collaboratively, decided for themselves how to use a range of resources, and to make a presentation. However a minority of students indicated that they worked independently and relied primarily on their lesson notes. This highlighted that a range of learning styles need to be supported and that some students may not be motivated to develop their skills of working effectively with others.

Suggestions for further reading

Feedback for Learning  - Susan Askew -  Routlidge Farmer ISBN 041523772/6

Understanding Assessment Lamber & Lines – Routlidge ISBN 0750709928

Past Sixteen Science Issues – ASE Number 30 (page 10 & 33 page 16/17)

Student Manual – Learning Support Seminar Study Skills For Schools

Boud, D. Developing Student Autonomy in Learning (Kogan Page)

Petty G. Teaching Today a Practical Guide  (Stanley Thornes)
Sadler ’89 Formative Assessment and the Design of Instructional Systems (inset course handout)

Teacher Net at www.teachernet.gov.uk (BPRS reports)

Cooperative Learning www.clcrc.com
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Keith Whitehouse e-mail; keith.whitehouse@friary.staffs.sch.uk

Independent Learning Activity – Module 4 Amines





Having completed work on Bronsted – Lowery definitions of acids and bases this section uses that information to explore and develop another group of organic compounds – Amines





Time for Activity: 2 Double Sessions + 1 Single + 1 Homework





Monitoring & Success Criteria


Checking with your teacher with an ability to explain idea / concept being covered


Successful completion of q1 p96, q5,6 p99-101, q7p103 (all AQA A2 Text ) or similar q’s ILPAC Unit 02 p56 onwards


Extracted exam questions available from me


Q1-8 p104-105 A2 Chem (AQA) by negotiation





Keywords/ Terms . You should be able to use these throughout your work


Aliphatic, Aromatic, Amine, Basic Strength, Nucleophilic Substitution,


Quaternary Ammonium Salt





Task 1. How are Amines named? Give a range of examples.





Task 2. What do you understand by the term primary, secondary and tertiary amine. Demonstrate your understanding with examples.





Task3. Practical work to support ideas. Nuffield Chem Bk2 p82/83 Expt 13.3





Task 4. Be able to demonstrate your understanding of Nucleophilic Substution reaction mechanism (Power Point available if appropriate)





Task 5. Show an awareness of the social / industrial uses of Amines in chemical synthesis and uses of Quaternary Ammonium Salts
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