ISTA Convenor Report on L.C. Draft Biology Syllabus for consultation

· Una Moroney

Overview

The ISTA welcomes the reviewing and updating of the Biology syllabus on a regular basis. There is broad recognition of the need to emphasis skills such as information processing and  practical work and to include the use of ICT in the learning and teaching of biology.  The development of skills that form part of lifelong learning and preparation for the field of work or further studies would be a minimum expectation of a Biology syllabus.   However, the changed emphasis has significant implications for Biology teachers and their students. The introduction of the proposed syllabus is implicit on adequate laboratory access, appropriate equipment - both laboratory and ICT -   laboratory technicians, I.T. support and professional development.   These issues need to be addressed in a fair manner providing equal access in all schools to the resources required to successfully implement the proposed syllabus. The ISTA does not have confidence that the necessary resources will be provided and requests a plan specifying the resources, training and support which will be in place to implement the syllabus. 

The introduction of a second mode of assessment is also recognised as a desirable change once it provides the reliability, validity, and transparency required for assessment of such a high stake exam as the Leaving Certificate. The introduction of a second mode of assessment for its own sake which does not provide added value in terms of skills assessed is questionable. A radical overhaul of the terminal exam needs to be undertaken in order to reflect the desired learning outcomes and discourage the practice of rote learning.  Without this change it is hard to envisage the desired shift to independent learning with students taking responsibility for their own learning becoming a reality. 

In summary to implement the proposed biology syllabus the following must be in place:

· Adequate laboratory access

· Adequate laboratory resources

· Adequate access to ICT

· Laboratory technicians

· I.T. support

1.  Length of the proposed Biology syllabus

Clarity is required on the following:

· Depth of treatment required for topics. Suggested time allocation for each topic/sub topic required

· The time requirement for research projects. 

· Is the syllabus a stand alone syllabus or is J.C. science a perquisite 

· Syllabus too long as new content is time consuming e.g.  research projects/debating 

· Clarity on meaning of learning outcomes e.g. explain, debate, illustrate

2. Topics that should have been included in the syllabus?

· General dissatisfaction about the reduction of human biology topics particularly the exclusion of the musculoskeletal system and the sensory system. These should be included.

· More lab based practical’s which develop manual dexterity and manipulation skills rather than over emphasis on research skills. One third of the proposed practical activities are research based. 

· At least one of the present enzyme experiments should be included e.g. effect of temperature/pH on rate of enzyme activity.

3. Topics that should have been omitted from the syllabus?
· Dissect and display the various parts of a flower- too easy for L.C

· Too many research activities

· Too much ecology – unbalanced. A reduction in Ecology content

· Too much molecular biology - unbalanced 
· A reduction in the depth of treatment on bacteria - disproportionate

The following modifications are proposed:

Unit 1

Unit 1:  not be a separate unit of study. Its learning outcomes to be  retained in a preamble and incorporated into the other units of study.

Why? The l.o.’s are repeated throughout syllabus. Appropriate assessment will ensure the learning outcomes are met

Unit 3

3.2 Viruses

The l.o. evaluate the economic and medical importance of viruses … to be modified to … evaluate the economic and medical importance of viruses using two examples of each

Why  To tie in with the l.o. on .. industrial and medical importance of bacteria which specifies using two examples of each

3.5. Ecology

1. The learning outcomes: 

· Describe the role of organisms in nutrient recycling,

· Describe how the carbon cycle impacts on atmospheric levels of carbon dioxide, Discuss the strategies that can be used to reduce atmospheric levels of carbon dioxide  (incl. the use of biofuels and reforestation) 

· Use ICT to gather, process and analyse information on the ways humans impact on the environment and suggest how this can be minimised 

to be combined into one learning outcome as follows:

Use ICT to gather, process and analyse information on how humans impact on atmospheric levels of carbon dioxide and suggest how this can be minimised 

Why?  The learning outcomes as they stand are too broad .The present syllabus only deals with pollution as a human impact and with C and N cycle. Analyse ways in which humans impact ... is far too broad.

 Describe the role of organisms in nutrient recycling. How many cycles are required in  this l.o.? By combining the L.O.’s the carbon cycle could be used as the research activity.

2. Delete the L.O.: Describe two trophic interactions found between two organisms in the ecosystem 

Why?  Already covered under food chain, food web

3. Delete L.O:  Distinguish between qualitative and quantitative studies 

Why? Already covered under  Conduct an ECOSYSTEM (not habitat) study qualitative and quantitative

4. L.O. Discuss how edaphic factors affect the distribution of organisms to change to outline how some edaphic factors affect the distribution of organisms.

Why?  Too broad as stands – how many edaphic factors?

5. Clarification required on L.O. Investigate the relationship between any two parameters for a species ..... Is it referring to primary or secondary data? Is a correlation coefficient required here?

Unit 4

 1. L.O. Collect primary data using dataloggers to investigate the effect of any one factor on plant  metabolism to change to Collect primary data  to investigate the effect of any one factor on plant  metabolism

 Why? To be left open to the most appropriate method. Sensors often do not collect reliable results. CO2 and O2 sensors are very expensive and not reliable for the practical specified.  If this is to remain a suitable sensor  for this practical needs to be demonstrated.

NOTE: 4.1 Cell structure The cell should read Biomolecules

4.5  Genetics and Heredity

 Modifications are proposed for the following learning outcomes:

1. Debate the principal outcomes and some applications of some genome projects and the legal, social and ethical issues that arise from them   ...... to be modified to....... Discuss the HGP, some of its potential applications and some of the social and ethical issues that arise from it.

Why?  This is the most relevant  and advanced of the genome projects. It includes a multitude of topics such as genomes of model organisms, DNA sequencing, gene therapy and bioinformatics. To be expected to include more than one genome project is unreasonable. Legal issues should be deleted as these vary so much from country to country. Just include social and ethical issues.
Debate is not an action verb and is not present in glossary
2.  Describe the concept of DNA sequencing 

Why?  Deleted as included under the Human Genome project

4.10 Genetic engineering

Note;  The following learning outcomes have been included under the incorrect headings:

· Isolation of DNA and Electrophoresis should be under 4.6 DNA structure not 4.10 genetic engineering

· Use database to investigate evolutionary relationship ... should be under 4.9. Natural selection and evolution. 

1. Modifications are proposed for the following learning outcomes:
· Describe some current applications of gene therapy for an identified disease. ... to be deleted or modified to read ... some potential applications 

Why?  Delete as is included under Human Genome project and as there are no current approved gene therapies ( except in China which are controversial)

· Debate some of the ethical issues relating to stem cell technology and its therapeutic use .... to be modified to  ...Explain some potential applications of stem cells.  

Why? The ethical issues mainly only refer to embryonic stem cells and there is currently no approved therapeutic use of ESC’s. The action verb debate already used under HGP and is not an action verb.
· On the basis of information gathered from secondary sources, develop, present and defend a position or course of action related to the use of genetically modified organisms ... to be modified to .... the use of genetically modified foods. Genetic engineering already adequately covered

Why? This L.O. is too broad. GM foods  has the most relevance of the GMO,s.  for students

· The l.o.  ….Use a database to find  organisms whose genomes …… to be modified to …. find a genetic disease. 
      Why? Students would find this very interesting and would enjoy the research.                   This would make a good research project.
5.1 Structure and transport system of the plant

The l..O. . .. dissect and display the various parts of a flower  ....is misfiled it should be included under 5.10 Sexual Reproduction in the Flowering Plant

5.2 Structure and transport system of the human

 L.O.  ... collect data using sensors to relate exercise level to breathing rate or pulse rate in a human.. should be .. collect data to relate exercise level to breathing rate or pulse rate in a human..

Why? The use of heart rate sensors does not produce correct data. Also an important life skill for emergency first aider is to be able to take a pulse by traditional methods.  Sensors not usually used in real life situations.

NOTE: 

· The use of sensors should be confined to areas where they are effective e.g. field studies .. light intensity, ph etc

· The above modifications deals with the concerns of depth of treatment, lack of clarity on L.O. and the over emphasis on debates and research

5.11 Human Reproduction

L.O. ... describe in simple terms fertilisation, implantation, placenta formation, and placenta functions ... is H.L on the draft but O.L. on present syllabus

L.O. ... Describe in simple terms the  development of a fertilised egg to a blastocyst, to an embryo and to a foetus ..  is on draft as O.L. but on present syllabus as H.L. 

These 2 outcomes have obviously been mixed up in the copy and paste

4. Laboratory resources and  IT resources required for implementing revised syllabi 

The following have been identified as been inadequate in schools

· Lab access for practical work. 

· Electrophoresis kits

· Spectrometers 

· Lab technicians 

· Dataloggers and Sensors 

· Computers in labs/access to computer labs.

· Poor internet connections 

· Dataprojectors 

6. Are there areas included in the revised syllabi in which training is required
· Electrophoresis 

· Teaching using key skills 

· Training in using debates as a teaching methodology 

· Measuring the level of certain constituents in a range of food samples 

· BLAST

· Pyramids of biomass 

· Bioinformatics 

· Research methods and presentations 

· Using powerpoint 

· Datalogging 

· New genetics material 

· Practical work and learning needs 

7. Any other comments.

Concerns about ......

· Layout of syllabus.. mandatory practicals to be itemised separately

· Rationale for deletions particularly human biology

· Agree with practical exam but concerns about how it will be implemented, validity, reliability, logistics

· Level of equipment in labs 

· Access to lab space 

· Access to computers 

· Human biology for communication  with / understanding health care professionals has been sacrificed to satisfy industry’s demands

· Concerned about timetabling, and time available to work in groups

· Lack of lab technicians 

· Gap between J.C. and L.C.

· Need for revision of J.C 

· Sample papers required 

· There is too much emphasis on research activities (1/3 of the practical activities).  The actual lab skills developed by students have been reduced.  

· Worried about assessment of research activities e.g. What is the procedure if a student is absent for a mandatory practical

· No funding to implement this syllabus. 

· Importance  of  all students carrying out the same practical activity. 

· Not enough information on the practical assessment which is worth 15% 

· Keep existing syllabus with some updates in genetics, reduce ecology, remove IAA – change questioning 

· 5% for lab notebooks too much … compromise integrity 

· Introduction of all 3 syllabuses at same time too much 

· Repetition of Unit 1 learning outcomes throughout the syllabus. Does not need a separate unit
·  Learning outcomes  and depth of treatment vague  as in following examples

· .economic medical importance of viruses 

· how edaphic factors influence distribution of organisms

· describe the role of organisms in nutrient recycling

· use ICT to gather, process and analyse information on the ways humans impact on the environment and suggest how this can be minimised

· the relationship between any two parameters of a species … primary or secondary data… l.o. already examined under 1.2

· select primary data using dataloggers to investigate the effect of any one factor on plant metabolism … dataloggers often do not collect reliable results. CO2 and O2 sensors v expensive. Should be open.

· Describe the concept of DNA sequencing .. too vague

· Genome Projects … should be able to select one… too vague

· Gene therapy … no currently approved gene therapies

· GMO’s too vague

· BLAST … issues with internet

· Dataloggers for pulse/breathing rate …. Not reliable… present method satisfactory

· Analyse quantitative data on illness … repeated l.o from unit 1

· Presentation on human disease disorder … already example done under reproduction

