






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































biology (ibap & ibaem) - Eduspace

In the IBAP & IBAEM region there was a total of 6,898 candidates. There is roughly an equal distribution between candidates taking the Higher Level and Standard Level exams in the IBAP ... It is also interesting to note that this was the ...... lipids contained more energy, but most had difficulty quantifying it or stating "per unit. 
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SUBJECT REPORTS – MAY 2005



BIOLOGY (IBAP & IBAEM) This was the second year of regionalized papers in Biology. The two regions were IBLA & IBNA and IBAP & IBAEM. The Chief Examiner was present at both grade boundary meetings to ensure similar criteria were applied to both regions. A total of 11,510 candidates were entered for the Higher Level exam in both regions, which reflects an increase of 12% over last year. At Standard Level there was a total of 6,818 candidates in both regions, which represents an increase of 12% over last year. The IBNA & IBLA region has the greater candidature with 11,430 candidates sitting Biology exams this session. In the IBAP & IBAEM region there was a total of 6,898 candidates. There is roughly an equal distribution between candidates taking the Higher Level and Standard Level exams in the IBAP & IBAEM region, however over twice as many candidates were entered for the Higher Level compared with Standard Level in the IBLA + IBNA. It is also interesting to note that this was the first May session to include the small scale German pilot project. Overall the parity between the exams in both regions was similar. There were a number of similar assessment statements and questions found on exams for both regions.
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Standard level Grade: Mark range: Standard Level The number of candidates taking the Standard Level exam for this region was 3,958 compared with 3,544 in May 2004. The percentage of candidates attaining grades 6 and 7 was 28%, the same as last year. Those candidates attaining grades 2 and 3 was 26% compared to 17% in May 2004. The overall mean grade was 4.53 showing a slight decrease from May 2004 when the mean grade was 4.76. Higher Level The number of candidates taking the Higher Level exam for this region was 3,897 compared to 3,477 in May 2004. The percentage of candidates attaining grades 6 and 7 was 32% compared with 39% in May 2004. Those candidates attaining grades 2 and 3 was 22% compared with 15% in May 2004. The overall mean grade was 4.70, which represents a slight decrease from May 2004 when the mean grade was 4.96.
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Standard level paper 1 Component grade boundaries Grade: Mark range:
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G2 forms were received from 114 schools. The majority (70%) of the teachers indicated on the G2 forms that this exam was of a similar standard to last year’s, while 16% found it more difficult and about 10% found it easier than previous exams. Ninety percent of teachers thought the level of difficulty was appropriate, while 5% found it too easy. In each case, over 90% of teachers indicated that the syllabus coverage and presentation of the paper either satisfactory or good. Eighty seven per cent thought that the clarity of wording was satisfactory or good, but 13% believed it to be poor.



General comments Generally, teachers believed that the diagrams, drawings, and graphs were clear. Other comments included that there was not enough diagrams and the wording was difficult for second language candidates. Some teachers thought the content was good, while others thought some sections were not examined enough. There were two French translation comments, which were noted for forthcoming exams.



Specific comments on questions Question 1 A number of teachers thought that candidates would not know that nitrogen fixation is unique to prokaryotic cells and did not know the term fermentation. This was covered in AS 1.2.3. Question 3 A number of comments were made on the labeling of using √’s and x’s in the table because they are culture specific. They may have caused confusion on the exam. Seventy-four percent of the candidates answered the question correctly. √’s and x’s will be clarified in future exams. Question 4 A comment was made that there was no biological relevance to the properties of water and its specific heat in the syllabus. Over 80% of the candidates were able to answer the question correctly. Question 5 Glycolysis and NADH are not on the SL syllabus thus the question was rejected. Question 6 A comment was made that glycogen was not mentioned on the syllabus. However, candidates need to know two examples of polysaccharides and the use of carbohydrates in energy storage. This question discriminated well among the candidates with 0.55 index. Approximately two thirds of the candidates answered this question correctly. Question 8 A typo was found in the question but it did not affect the candidates. Group 4 Biology (IBAP & IBAEM)
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Question 10 Many thought the question was ambiguous with the wording of best functions of lipids. Answers B and D were accepted. Question 11 A comment was made on the use of the word ‘directly’ in the question but 73% of the candidates answered this question correctly on photosynthesis. Question 12 One indicated that this question would be difficult for non-native English speakers to distinguish trisomy and non-disjunction. This material is addressed in AS 3.2.5 and 83% of the candidates answered this correctly. Question 14 A few queries were made on the use of the term DNA profiling, which is in the syllabus (AS 3.4.4). The candidates had no trouble answering this question. Question 15 The question on the end products of mitosis and meiosis resulted in comments such that 4 haploid cells are not always produced in meiosis. A comment was made to add ‘the usual end products’ into the question. However, 88% of the candidates answered this question correctly. Question 16 A query was made that homologous chromosomes do not necessarily have different alleles but it was used to distinguish from sister chromatids. 68% of the candidates answered this question correctly. Question 17 Several biology teachers found the wording suspect and possibly difficult for second language candidates. Candidates had difficulty in understanding the difference between genes and alleles in conjunction with Mendel’s laws since they choose A and D. The question was rejected. Question 18 A comment was made that the carrying capacity applies to habitat and not population but the candidates had no trouble with the wording. Question 19 Some thought that B and D were both greenhouse gases but sulphur dioxide is listed as a cooling gas in environmental science textbooks. Question 21 Teachers did not like the use of the non-scientific word ‘group’ as a choice. The candidates did not select that answer and the candidates that missed this question choose that they were in the same species, which was clearly the wrong choice.
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SUBJECT REPORTS – MAY 2005 Question 22 There were too many different definitions of the term detritivore in textbooks so this question was rejected. Question 24 A number of comments indicated that the wording of the question was ambiguous. Much discussion followed and the question was retained since B was the only choice that would lower the body temperature. This question discriminated well at 0.50. Question 25 Comments were made that vitamin K was a poor distractor but 67% of the candidates answered this question correctly. Question 26 Comments were made that the column heading should have read ‘antigenic’ instead of ‘is an antigen’. Antigen is defined as recognized as non-self and triggers an immune response. It was decided to accept B and D. Question 27 A comment was made that the word ‘essential’ was not critical to the question. 79% of the candidates answered this correctly. Question 29 A number of comments indicated that the question was worded poorly and that urea excretion does not help to maintain water balance. Urea helps to remove bicarbonate and nitrogen from the body. Ninety percent of the candidates answered this correctly. Question 30 The picture of the blastocyst was thought to be nice by some and difficult for others. Some thought candidates could not distinguish C from D but 66% answered this correctly. One comment suggested that the candidates knew the definition but not the picture.
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General comments From the 111 G2 forms received, 67% of teachers believed the exam to be of a similar standard to last year, while 21% found it more difficult. 90% found it to be of the appropriate difficulty and the large majority thought the exam was either satisfactory or good for syllabus coverage, clarity of wording, and the presentation of the paper. There were two translation comments in both Spanish and French: In Spanish, there appear to be differences between Castilian and Latin America Spanish when translating organelle (2b) and it was advised to use sexo, not genero when translating gender in 2 (d). Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005 In French, candidates from one centre were not familiar with the term ‘differenciation cellulaire’ and it was advised to use humain not qu’homme in 2 (d). One centre commented specifically on the use of action verbs and that some questions did not correlate with the specific action verb used in the AS. For example, they criticised questions using an objective 1 or 2 action verb when the AS used an objective 3. However, the group 4 examining teams believe this to be appropriate use of the action verbs when setting questions.



The area of the programme and examination which appeared difficult for the candidates There were few excellent scripts. Low scoring scripts were generally from schools that also had candidates scoring high marks, indicating that the teaching had covered the syllabus material. Comparisons were not given for many answers to the data analysis Q1 (b), resulting in no marks, even though many pertinent observations may have been made. Discussions in 1(c) were also poorly done, with lists of observations without any summarising of any overall effect (of conditions favouring resting egg production) attempted. Long, rambling answers were frequent. Examples of two types of cell with more than one nucleus in their cytoplasm were rarely correct. Cellular differentiation was not well understood (if at all by many candidates). Drawing and labelling a graph Q3 (b) was poorly done - this can hardly be blamed on a lack of artistic skills! Axes were rarely labelled correctly. Accurate explanations of the use of antibiotics were rare, despite this having been examined recently (May 2003) and explained clearly in the syllabus guidelines. The most popular question from Section B was number 6, answered by almost half the candidates. Question 7 was answered by around one-third, and question 5 by around one fifth of candidates. There were no obvious preferences in essay choice by individual schools, indicating that the material for each essay had been covered sufficiently during the course. The genetic code was often confused with the DNA sequence, with resulting loss of marks in Q5(a). This question was often chosen by weaker candidates who gave details of DNA structure and/or the sequence of DNA. Discussing the theory of evolution by natural selection elicited many vague answers that lacked coherence. There were many cases of answers being written without sufficient regard for the action verb used in the question, such as "compare" (Q1 (b)) or "discuss" (Q1 (c), Q5(c)). This led to fewer marks being awarded, even though the biological understanding was (possibly) sound. Drawings of a graph varied considerably in their quality and many were not labelled, or labelled incorrectly. In section B answers there was almost NO evidence of planning. This could be because the plan was discarded on "rough" paper. However, the more difficult sections of the essay questions would definitely have benefited from a plan to help the candidate focus on the question asked, also improving the chance of bonus marks for clarity and structure of the answer. Group 4 Biology (IBAP & IBAEM)
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The areas of the programme and examination in which candidates appeared well prepared A very broad range of levels of knowledge, understanding and skills were demonstrated. In general, schools appear to be teaching the material to a sufficiently detailed depth, enabling at least some candidates to achieve good marks. Most variation was found among the abilities of individual candidates within schools, rather than between schools, although there were some schools where all scores were particularly low (see further comments below). The definition of organelle was generally known. Standard deviation was understood, although candidates rarely related this to the data shown. Two types of blood cells were answered correctly by the majority of candidates. Blood glucose homeostatic mechanisms were described very well in many cases



The strengths and weaknesses of the candidates in the treatment of individual questions Section A Question l: Only two candidates scored the maximum 12 points. (a) Almost all candidates scored one mark here. A good introductory question. (b) Comparisons were not made by many candidates, who gave an account of the change in day length and biomass of algae separately; even when the observations were correct, no marks could be awarded if comparisons were not made. For those candidates who knew how to approach such a question, it was fairly easy and they gained full marks. Careful observation was needed to realise that the peak in day length did not coincide exactly with the minimum biomass of algae. (c) Discussion also caused difficulty for many candidates; long, rambling documentation of every result was unlikely to gain many, if any, marks. A number of short, simple statements "for and against" were more likely to gain marks quickly; few candidates had mastered this skill. (d) Most candidates were able to deduce correctly. (e) The change was usually stated correctly, although additional information about daylength was often included. (f) Although this was a straightforward question, it was not well answered. Rather than keeping within the question, wild generalizations were often thrown in which were too vague to gain marks.material of the Question 2: (a) Only two correct answers seen! (b) Generally well answered, but some wild guesses. "Membrane bound" was seen rather often, suggesting that ribosomes had not been considered as organelles. (c) Some good answers, but mostly the process of cellular differentiation was not understood or described accurately, suggesting that the AS 1.1.11 had not been addressed in the teaching programme. (d) Mostly well answered, but a few candidates referred to various anatomical differences between the sexes, suggesting that the word "determined" may have caused some Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005 confusion - these were weak candidates, but they may have also had a language difficulty (English not their first language?) (e) Not well answered, considering that it is directly from AS 3.4.2. Question 3 (a) Some good answers, but as many wild guesses. (b) This should have been a gift question, straight out of the syllabus, but many candidates drew unrecognisable squiggles (despite the mention of "sigmoid" and "Sshaped" in the question). Axes labelling was particularly poor. (c) (i) Many correct calculations of the mean but without UNITS, so no mark awarded! A sad way to loose marks! This can be taught as one of the rigours of data type questions. (ii) Some very good answers, but some confused ones too. Question 4 (a) Almost all candidates scored a mark here, with the most common answer being red blood cells and white blood cells. Clear evidence of some schools doing a fine job teaching the full range of cells. (b) A few excellent answers, but not many. Confusion with immune system responses was quite common. Many very poor answers, showing no understanding of the differences between viruses and bacteria, despite the material clearly having been taught. Question 5 This was the least popular answer with marks ranging from 3-15o15. (a) A few very good answers. Many candidates confused the genetic code with the DNA sequence, resulting in few marks in this section. (b) Generally poorly answered, with a lack of specific terms and/or little appreciation of the timescale of events. (c) Along with the vague, wordy answers, there were one or two excellent accounts. This area must be being taught to a higher standard, but there is still a long way to go for some candidates to be able to communicate effectively with specific examples. Question 6 The most popular answer with marks from 0 - 20, but most in the 14 - 18 range (a) Some excellent accounts. Candidates often gave great detail about certain (less important) aspects, without focusing on the name, substrate and products of their two chosen examples. (b) The products of enzyme(s) action were rarely stated, although other relevant details were described accurately. (c) Most candidates attempting this question were able to give both benefits and possible harmful effects. Question 7 Marks ranged from 4 - 19, evenly spread. (a) Usually well answered, with C, H, O being frequent suggestions. (b) This tended to be well answered.
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SUBJECT REPORTS – MAY 2005 (c) Although candidates generally knew the different methods of transport, the accounts were often vague, with important omissions, such as not mentioning "water' or "partially permeable membrane" for osmosis. Good candidates scored top marks very easily, with clear accounts that contributed to bonus points being awarded.



Recommendations and guidance for the teaching of future candidates •



Both teachers and candidates should take care to address the topics with the syllabus details in mind, particularly with respect to the action verbs and objectives.



•



Many of the questions causing greatest difficulty were taken directly from the syllabus; reading and discussing the syllabus should be included in preparation for the examinations, without turning it into a rote learning chore. This is particularly important for candidates working in a second or third language; misunderstanding in the wording of the syllabus may highlight difficulties and potential ambiguities well before the examination is sat, since questions are predominantly phrased using the wording in the syllabus.



•



Past paper questions continue to be the most appropriate source of data analysis questions, with discussion of marking scheme answers.



•



Essay plans could be included on the examination paper. This would allow the candidate to consider carefully which piece of information should be written where,and so avoid repetition and the inclusion of irrelevant material. This will also help bonus marks to be awarded.



•



Drawings of graphs need guidance by the teacher. If drawings are included in an answer, they should be drawn with accuracy and labelled.
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General comments Almost 80% of teachers who submitted a G2 form indicated that the paper was of similar standard to last year with a few describing it as a little easier and others a little more difficult. Around 90% considered it to be at an appropriate level of difficulty. There was general satisfaction with the paper in terms of syllabus coverage, clarity of wording and presentation. Option A remains the most popular option choice (with Option F being the least popular) and the candidates appeared better prepared in this option than in the others.



The areas of the programme and examination which appeared difficult for the candidates There was a good spread of marks, from very poor scripts to candidates achieving, or being close to, full marks. A broad range of marks was found in all the options. Comparisons seemed to give the candidates more difficulties than in previous years. Answers often gave differences, but less often similarities. Many candidates gave unconnected descriptions rather than comparisons. Group 4 Biology (IBAP & IBAEM)
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There was a marked increase in the number of candidates losing marks for the omission of units. The diagram of the chloroplast required in the paper was badly drawn.



The areas of the programme and examination in which candidates appeared well prepared Data analysis questions were well answered. The level of knowledge and understanding was consistent with previous years. Marks tended to be higher in Option A and it seems many centres give more time to this option than their second option.



The strengths and weaknesses of the candidates in the treatment of individual questions Option A - Diet and human nutrition Question 1 The data for this question was a table comparing nutrient intake of 3 groups of girls, living in 3 different areas in Beijing, China. (a) Most candidates could state that countryside girls had the greatest Vitamin D deficiency. (b) Most candidates gave good comparisons of the nutrient intake between countryside and city girls, though many only gave one point of comparison. Few mentioned that both were below the RDA. Comparisons tended to focus on differences and not similarities. (c) This 3-part question on calcium intake of the groups was straightforward and well answered. The last part of the question asked for two different types of food, and many candidates incorrectly listed two dairy products. (d) The candidates gave good suggestions on how rickets can be avoided in the groups. Most simply stated which nutrients should be taken, but did not mention that an increase in these nutrients is required to overcome the deficiency in the RDA. Question 2 (a) Many candidates correctly defined the term “essential amino acid” though some simply reiterated the question or stated that they are needed by the body. . (b) Most candidates could discuss the relationship between nutrition and anaemia. Question 3 (a) Describing how a balanced diet meets the needs of the body proved difficult for the candidates. Many listed the components of the balanced diet. (b) Most candidates successfully distinguished between vegetarian and vegan diets. The importance of fibre in the diet was well answered, though there was a tendency to repeat similar ideas. Option B - Physiology of exercise Question 1 The data for this option was bar charts showing the cardiac output and oxygen consumption in different groups of men.
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SUBJECT REPORTS – MAY 2005 (a) Most candidates could describe the relationship between exercise and cardiac ouput. (b) A few candidates made mistakes in the calculations but the majority answered this question correctly. Many candidates explained simply how exercise affects an athlete’s body, though the question asked for the affect of training. This resulted in few candidates scoring full marks. Question 2 (a) Most candidates could identify the divisions of the human skeletal system and identify in (b) which division of the nervous system the spinal cord can be found (c) Many candidates gave good explanations of how the nervous system controls muscle contraction. Some simply described nerves and their structure and function without answering the question as asked. Question 3 (a) Most could define “oxygen debt” though there were a variety of answers to the organ where this is repaid. (b) Quite a few candidates stated injuries such as strains or tears, without outlining the injuries that can happen to joints. Some others described injuries not related to joints. (c) Most candidates could explain the need for warm-up and cool-down exercises, though some answers were vague such as “prevent injuries” Option C - Cells and energy Question 1 The data for this option was a line graph showing how varying the concentration of carbamoyl aspartate affected the growth of a bacterium. (a) Most candidates could state the growth of the bacterium and perform a calculation using readings from the graph, though some were confused by the double y-axis. (b) Most candidates observed that increasing CAA concentration lowered the ACTase activity and bacterial growth, but few could develop their answers to include another point of comparison. (c) Very few candidates could explain the effect of CAA on ACTase activity, the tendency being to describe the relationship between them as shown on the graph. (d) A considerable amount of candidates correctly suggested their use in antibiotics as a medical application of this application. Question 2 (a) Most candidates could state two end products of glycolysis. (b) Most candidates explained the polar and non-polar properties of amino acids, and discussed their solubility, but only a few candidates could relate this to their significance within a cell. Question 3 (a) Overall, the drawings of chloroplasts were poor showing this continues to be an area of great difficulty to candidates. (b) Many candidates listed the features of chloroplasts without explaining their relationship to function. An example would be “Large surface area of thylakoids” with no mention of absorbance of light. Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005 (c) Chemiosmosis proved difficult for the candidates, with many simply describing osmosis. Option D - Evolution Question 1 The data was in the form of bar graphs showing the different sizes of male and female iguanas on two of the Galapagos Islands. (a) Most candidates stated the most common body size of the males and made a correct suggestion why these sizes differ. (b) Most realised that males tended to have bigger body size but failed to give another point of comparison. Some candidates read the greatest frequency as being the biggest size, thus stating that the females are bigger. (c) Very few could explain the significance of size in males and females, the most common correct answers being possible defence of territories and success in mating. Question 2 (a) About half the candidates could state the order and family of humans, the most common incorrect answer being Homo sapiens. (b) Most candidates could score some points here but only a few scored full marks. Many wrote about the evolutionary development of humans rather than the importance of cultural and genetic evolution. Question 3 (a) Many candidates could state two radioisotopes used in dating fossils. (b) Few candidates scored full marks in discussing the incompleteness of the fossil record. Answers tended to be vague, repeating the question that the fossil record is incomplete. Many discussed the “missing link”. (c) Most candidates scored at least two marks in describing the evidence for evolution from the geographical distribution of living organisms. Very few candidates considered convergent evolution. Option E - Neurobiology and behaviour Question 1 The data for this question was a line graph showing how the neural activity of male mice changed when in proximity to female mice. (a) Most candidates could state when the neural activity of the mice was highest and calculate the time sniffing the female head. (b) Most candidates correctly described how the neural activity increased when near the female and peaked when sniffing the pheromone producing region. (c) Most scored the mark for their suggestion of an experiment. Question 2 (a) Most candidates correctly stated a function of the medulla oblongata and the cerebellum. (b) Most candidates scored well in outlining a spinal reflex, with the markscheme being fairly broad in its acceptance of answers. Some answers were vague, without much biological content, and some weak candidates talked of the control by the brain.
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SUBJECT REPORTS – MAY 2005 (c) Most candidates discussed how the pupil reflex is used to test for brain death, though there was some confusion about whether the pupil constricts or dilates with light. Question 3 (a) Almost all candidates could define innate behaviour. (b) Most candidates identified the rods and cones in the diagram, but very few correctly identified the bipolar neurone. Most common error was to identify it as a ganglion cell. (c) Many candidates gave complete explanations why quantitative data is used in behaviour studies. A significant number of candidates took quantitative as meaning a large quantity and discussed the advantages of a large sample size. Option F - Applied plant and animal science Question 1 The data for this question was scatter graphs showing how temperature can affect crop yield. (a) Most candidates could state that as temperature increased, crop yield decreased. (b) Most candidates could calculate the difference between the highest and lowest yields of corn. (c) Most could only make one point of comparison between the yields of corn and soyabean. (d) Candidates suggested reasons why variations in temperature could affect yield, but the question asked for “how” and very few included this in their answers. Question 2 (a) Few candidates could define net assimilation rate or outline how it can be used to measure plant productivity. (b) Most candidates could give good explanations how greenhouses are used to improve plant productivity. Question 3 (a) A few candidates could define hybrid vigour. (b) The candidates answered this question poorly referring to battery hens rather than breeding programmes. (c) Most candidates knew that intensive rearing could increase yields, but few discussed the techniques as required. Option G - Ecology and conservation Question 1 The data for this question showed line graphs of how moose calf body mass, and bank vole density varied in two areas (a) Most candidates could state the lowest body mass of moose calves and determine which year vole density was the highest in the Northern area. (b) Many candidates successfully compared the variations in the moose body mass in both areas, though quite a few discussed only the mass and not the variation in the mass as required. (c) The candidates found it difficult to evaluate the hypothesis, many referring to the bilberry as though the data was available. Group 4 Biology (IBAP & IBAEM)
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Question 2 (a) Most candidates could state two factors affecting the distribution of animal species. (b) Many candidates explained the principal of competitive exclusion. Some candidates explained competition in genera (c) Most gave vague answers outlining ecological succession and scored only one of the two possible marks for this question. Question 3 (a) Few candidates could state the use of the Simpson diversity index, many simply stating it is to measure diversity. (b) Many score full marks form outlining the role of the WWF in conservation. (c) Most candidates scored at least two of the three marks for discussing international measures promoting the conservation of fish.



Recommendations and guidance for the teaching of future candidates •



Drawings should be in pencil, not sketched and clearly labelled.



•



Answers should be biological and not vague answers with little scientific content. Many questions could be answered by anyone with or without study of biology, but a biology examination requires more than a superficial answer. An example would be the question on the reflex action. All candidates seem to know what a reflex action is and can discuss how the hand is removed from a hot object, but a biology examination paper requires knowledge of the nervous and muscular actions involved.



•



Once again there was evidence that candidates seem to be memorising sections from revision guides. These are not good substitutes for textbooks. Memorising segments of a revision guide is not a replacement for understanding and being able to explain a concept.



•



Candidates should know the definitions of key words in the syllabus.



•



Candidates should read the question carefully, see what is being asked, not just look for a few key words then write all they know on that subject. An example would be the question on balanced diets that asked how a balanced diet meets the need of the body, not to define a balanced diet.



•



Answers to data questions may require more than is in the chart. Some relevant information may be within the stem of the question.



•



Candidates should not simply rewrite the question. A typical example would be to define “random sampling” as a sample taken at random.
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General comments Overall, the 135 teachers who completed the G2 form were satisfied with the paper. Compared with last year’s paper, 71% considered this paper to be of a similar standard, 9% a little easier or much easier and 19% a little more difficult. 93% of respondents believed it to be of the appropriate level of difficulty while the remainder found it either too easy or too difficult. Most respondents felt that clarity of wording; presentation and syllabus coverage were either good or satisfactory. Ten percent felt the clarity of wording was poor. Some teachers believed that some topics were underrepresented and too many questions were based on objective three assessment statements. They were also comments that there was too much SL material on the exam and the HL material was too easy. Also, there were too many questions on plant science (topic 13). There were many translation comments on the German version of the HL exam. These comments will be looked at for the future papers.



Comments on specific questions Question 1 A number of teachers thought that candidates would not know that nitrogen fixation is unique to prokaryotic cells and did not know the term fermentation. Some thought this was a difficult opening question. This addressed in AS 1.2.3 under metabolic activities of prokaryotic cells. Question 2 A number of comments were made on labeling using √’s and x’s in the table because they are culture specific. Future exams will clarify √’s and x’s to avoid confusion however, 85% of the candidates answered this question correctly. Question 3 One respondent thought that solute was unnecessary but it helped with question. candidates did very well on this question.



The



Question 4 There were comments suggesting that the use of ‘specific heat capacity’ was problematic for candiadets. Over 90% of the candidates were able to answer the question correctly. Question 5 A number of teachers did not like the diagram representing two different pathways of anaerobic respiration. Sixty-two percent of candidates answered the question correctly and it had a discrimination factor 0.39. Question 6 Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005 Comments were made about the wording of the question on denaturation but 96% candidates answered this correctly. Question 7 A typo was found in the question but it did not affect the candidates. Question 10 Several biology teachers found the wording suspect and possibly difficult for second language candidates. Candidates had difficulty in understanding the difference between genes and alleles in conjunction with Mendel’s laws since they choose A and D. This question discriminated well among the candidates. Question 11 The question on the end products of mitosis and meiosis brought comments that 4 haploid cells are not always produced in meiosis. A comment was made to add ‘the usual end products’. However, 93% of the candidates answered this question correctly. Question 13 Teachers did not like the use of the non-scientific word ‘group’ as a choice. The candidates did not select that answer and the candidates that missed this question choose that they were in the same species which was clearly the wrong choice. Question 14 Some teachers thought the wording was confusing but the good candidates answered the question on evolution correctly. Question 16 There were too many different definitions of the term ‘detritivore’ in textbooks so this question was rejected. Question 17 Queries were raised that mitosis could produce variation in a species. In AS 4.3.4 this is limited to sexual reproduction and meiosis. Most candidates chose the correct answer but the second most popular answer was mitosis and meiosis and ignored fertilization. Question 18 Comments were made suggesting that the column heading should have read ‘antigenic’ instead of ‘is an antigen’. Antigen is defined as recognized as non-self and triggers an immune response. It was decided to accept B and D. No candidate choose B at higher level and 91% of the candidates answered this correctly. Question 19 A number of comments indicated that the question wording was ambiguous. Much discussion followed and the question was retained since B was the only choice that would lower the body temperature. This question discriminated well at 0.48. Question 21 Comments were made that vitamin K was a poor distractor but 76% of the candidates answered this question correctly.
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SUBJECT REPORTS – MAY 2005 Question 22 The picture of the blastocyst was thought to be good by some teachers and difficult by others. Some thought candidates could not distinguish C from D, but 66% answered this correctly. One comment indicated that the candidates knew the definition but not the picture. Question 23 Some teachers thought the wording of the question was difficult or we needed to specify which polymerase was missing. Most candidates did well and the question discriminated well at 0.43. Question 25 A comment was made that peptide bond should be peptide linkage. The candidates did well and the question was a good discriminator at 0.38. Question 26 One of the choices was listed as NADH not NADH + H+ as in the syllabus but the candidates answered the question at 70% correct. The question had a high discrimination index of 0.49. Question 28 Two comments stated that during cyclic photophosphorylation the PS I is not activated. In order for cyclic photophosphorylation to occur PS I has to be activated so ATP and PS I activation are correct. The candidates also thought that NADP+ reduction occurred which is not correct. Question 29 Comments were made that the use of incomplete dominance as opposed to codominance, which is stated in the syllabus, was inappropriate and confusing. Clearly the candidates were not confused, the second most popular answer was multiple alleles. However, for consistency a note will be made to only use codominance in future exams. Question 30 Some teachers thought this genetic question was too long for paper 1. Over 80% of the candidates answered this correctly. Question 31 Some teachers believed that meiosis would occur in a fetus if it was female so C, the uterus, should be correct. 85% of the candidates answered this correctly. Question 32 The role of HCG was incorrectly thought by some teachers to increase the estrogen level not maintain the corpus luteum. The candidates answered this question well. Question 33 This question related directly to AS 10.1.5. The question discriminated well among the candidates (0.41). Question 35 Some teachers thought that B and C were too similar. The candidates did well and the question discriminated well. Group 4 Biology (IBAP & IBAEM)
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Question 37 Diabetes mellitus is not mentioned by name in the syllabus but this should be taught under blood sugar control. The question was rejected. Question 38 Although this question was from AS 13.2.4 the candidates had trouble with it as only 46% answered this correctly. Question 39 This question was from the AS 13.1.5 and it was argued that candidates did not need to know specific adaptations of xerophytes. 82% of the candidates answered the question correctly. Question 40 Some thought the question was ‘loosely’ worded but the candidates did very well on the question on transpiration.



Higher level paper 2 Component grade boundaries Grade: Mark Range
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General comments G2 forms were received from 129 teachers. 68% of respondents found the paper to be of a similar standard to the previous year, 21% felt that the paper was more difficult and 11% found it easier. 90% of respondents felt that the standard of the paper was appropriate while the others believed it to be too difficult or too easy in equal proportions. The majority of respondents (69%) felt that the paper presentation was good. There were several German translation issues that are being followed up for future exams.



The areas of the programme and examination which appeared difficult for the candidates Some areas proved to be difficult for many candidates. Although many candidates displayed a lot of knowledge, especially in section B, they had more difficulty with the interpretation of graphical data. It seems that the difficulty can be pinpointed on succinctly describing comparisons and deducing relationships. Many candidates only re-stated values, leaving the comparison process to the examiner, instead of expressing trends or patterns with such words as ‘the most, the least, more than, twice as much as, etc.’. The same could be said about relationships, many candidates quoting values instead of using forms like ‘directly proportional to’ ‘the more… the less …’. The following areas were disappointing: •



definitions (question 1)



•



surface / volume ratio (question 2)
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SUBJECT REPORTS – MAY 2005 •



ribosomes (question 2)



•



genetics (question 3)



•



plant classification (question 5)



•



use of carbohydrates and lipids (question 7)



Marks were lost through carelessness, not planning the answer and not explaining clearly enough. Many were unable to answer in sufficient depth to gain full marks. Many candidates still have difficulty using specific examples and terminology. An important number of candidates were able to gain all the quality marks for the construction of answers in part B.



The areas of the programme and examination in which candidates appeared well prepared A lot of knowledge and skill was shown by many candidates in this paper Generally, the quality of answers was excellent for: •



water uptake and transport by a plant (question 4)



•



cell respiration (question 7)



The best candidates demonstrated exceptional skill in presenting these topics in a clear and logical manner, often accompanied by neat, well labelled diagrams.



The strengths and weaknesses of candidates in the treatment of individual questions Section A Question 1 (a) (i) and (ii) This question was answered successfully by a vast majority of candidates, even those who would have an overall "very poor performance". Candidates wrote the units carefully and therefore very few candidates missed the mark because of units or a calculation error. (b) A very large number of candidates could state that NPY -/- rats consumed more than NPY–EX rats. In some cases, the answers took a difficult path to come to this statement. A lower number expressed that consumption increased as concentration alcohol increased. Many could see a difference in trends, but some could not express it clearly enough to gain the mark, most often limiting themselves to a description of values without making a proper comparison. Only a small number of candidates used the control (NPY+/+) to make a comparison. (c) A vast majority of candidates found the relationship. Some had difficulties in expressing it clearly and many related to values instead of the relationship. (d) Most candidates figured out the relationship. In many cases, the verb "deduce" was ignored. Many candidates stated values, others missed some marks because they could not say "the fastest, the slowest". A very limited number noticed that under-expression had more an effect than over-expression, most putting NPY+/+ in the middle, although one could see the horizontal lines that candidates had drawn on the graph at clearly different distances.



Group 4 Biology (IBAP & IBAEM)



18



© IBO 2005



SUBJECT REPORTS – MAY 2005 (e) A large number of candidates saw either that the difference was insignificant or that the hypothesis was not justified, gaining half the marks. A lower number of candidates considered the small differences of alcohol in blood as significant. Many forgot to conclude about the hypothesis. (f) Most candidates could establish the relationship. It was more difficult for some to explain their reasoning. One should notice here that there is a fairly important number of candidates who have tried to use all the figures, as stated in the question, but that some only considered the last one on alcohol blood levels. (g) (i) Most candidates could define homozygous, but their answers were sometimes difficult. Some confused genes and alleles, others forgot to mention "two" alleles. (ii) A vast majority of candidates answered correctly and related their answer to the level of neuropeptide Y or the level of alcohol consumption. (iii) A vast majority of candidates gained the marks for this question, although an important number of Punnett squares were "minimal", showing only + and – signs. Question 2 (a) A majority of candidates mentioned two processes involving mitosis, but many answers related to growth or repair of cells instead of tissues. (b) The vast majority of candidates knew that having smaller cells was more advantageous, but most had much difficulty elaborating coherent answers involving surface area for exchanges and volume for metabolic processes. Many did not realize that S/V decreases if V increases. Some answers relating to the distance of the nucleus from the cell membrane were not given marks as they did not relate to an assessment statement. (c) A fair number of candidates knew the roles of free and attached ribosomes, but many candidates could not answer or answered for only one element. Question 3 (a) A vast majority of candidates could gain the three marks for this question. There were frequent wrong answers relating to arterioles moving towards or away from the skin and others mentioning arterioles producing sweat or vasodilatation warming the body. (b) Most candidates could score some marks for this question. Only a few defined transpiration. Some did not know what mesophytic meant and answered for xerophytes. The knowledge of physical processes was not obvious. (c) This has generally been answered to gain all marks. Most candidates could state that activity increased as temperature increased, that there was an optimum temperature and could mention denaturation at high temperature. Some candidates mentioned erroneously that lower temperatures denatured the enzymes. A large number of candidates do not seem to understand the processes at the molecular level. Section B Question 4 (a) Most candidates could gain all the marks for this question only because many elements could be labelled. Although many good drawings have been seen, the quality of some drawings was sometimes far from reality. In many cases, candidates had difficulty with the correct position of blood vessels but respected the relative position of chambers, with a very limited number confusing right and left. Only stronger candidates showed a thicker left ventriclar wall and coronary arteries.
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SUBJECT REPORTS – MAY 2005 (b) A vast majority of candidates could gain all the marks. For some, external and internal intercostal muscles were not distinguished. A minimal number of candidates confused expiration and inspiration. An important minority of answers also related to gas exchange and structure of alveoli, candidates wasting precious time on these aspects that were not given any marks. (c) This question was generally very well answered, with weaker candidates omitting more elements. Good candidates related to processes in the root, stem and leaf, whereas weaker candidates wrote less detail about processes in the root. Osmosis, apoplast and symplast ways and role of cohesion were well known. A limited number of candidates mentioned branching and root hairs increasing root surface as well as root pressure. Question 5 (a) This question was generally well answered amongst those who chose it. Most answers missed random for animal populations, whereas it was mentioned for the plant populations. A majority of candidates named the animal method "capture-mark-releaserecapture" but did not mention Lincoln Index. Animal capture methods were almost never mentioned, but most candidates mentioned methods not to harm the animals. The use of quadrat methods for the plants sometimes lacked details. (b) This was probably the worst answered question in the whole paper, with only a few candidates able to answer correctly to the three elements. Some candidates mentioned parts of life cycles, whereas these were not required by the syllabus and were therefore not given any mark, but more generally, the answers were simply ignored by the candidates. (c) This question offered a wide range of answers. Many candidates could explain more or less clearly the theory of natural selection using facts and principles, but others used sometimes inappropriate examples (e.g. giraffes) in long winded answers that did not contain any facts. Modern examples of evolution were mentioned by a minority of candidates, including increased resistance to antibiotics in bacteria. Only a minority of candidates tried to bring an element of discussion, as required by the question, in their answers, mainly that evolution could not be proven and that creationists disagreed. Question 6 (a) This question was generally very well answered and most candidates could gain all the marks. Some elements such as protease, saliva and inappropriate pH values were mentioned, but candidates could usually still gain all the marks from other elements. (b) Most candidates had good answers for this question but had difficulty in gaining full marks. The use of pectinase in the production of fruit juice and of protease in washing powders were the most common examples cited. Candidates could not state that pectin could be broken down into smaller carbohydrates. For protease, the hydrolysis of stain proteins was mentioned by many, but only a few mentioned the product. Answers relating to restriction enzymes were rare and of poor quality. (c) This question was well answered by the majority of the candidates who attempted it. We have seen many answers including illustrations of competitive and non-competitive mechanisms and graphs relating to the rate of reaction in the presence of the two types of inhibitors, the latter not being rewarded as the question was asking for a mechanism. Allostery was well understood by the strongest candidates, but varied answers were observed amongst weaker candidates. The fact that metabolites can act as allosteric inhibitors in a metabolic pathway was known by the majority of candidates, but many had some degree of difficulty in explaining it clearly.
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SUBJECT REPORTS – MAY 2005 Question 7 (a) This question also enabled a large number of candidates to gain full marks. The role of sunlight, producers and consumers was well known, as well as the sources of losses within transfers; efficiency of energy transfer was not always quantified by many. Many candidates drew energy pyramids, but few explained them. Weaker candidates confused the flow of energy with the circulation of nutrients and described a food chain. (b) This was the weakest part of question 7. A vast majority of candidates knew that carbohydrates and lipids could be used as energy storage, but marks given covered a wide range. A limited number distinguished between plants and animals, most candidates focusing on storage in animals. The idea of long-term / short-term storage was known by a high number of candidates; some mixed up carbohydrates and lipids. Many knew that lipids contained more energy, but most had difficulty quantifying it or stating "per unit mass". Only the strongest candidates ventured into the metabolic aspects of the answer; glycogen/glucose conversion was the most quoted, fatty acids and glycerol a lot less and the breaking down of triglycerides into acetyl CoA very rare. It may seem strange that only a few candidates seem to make the connection between different metabolic pathways, considering the wide knowledge of cell respiration demonstrated by the answers in part (c). (Note: trying to link parts (b) and (c) should be discouraged.) (c) The answers for this part showed a wide knowledge of cell respiration, most candidates obviously being prepared for such a question. The marks given decreased according to the overall performance of the candidates, good performance candidates usually writing more elements than the maximum of marks for the question. Many answers showed knowledge of glycolysis and Krebs' Cycle that were beyond what was expected according to the assessment statements. The difficulties encountered, mainly with lower performance candidates, were: forgetting to mention that glycolysis happens in the cytoplasm, confusing NADH with NADPH, not giving an account of electrochemical gradient and mentioning that oxygen is required, as well as its role as a final electron acceptor.



Recommendations and guidance for the teaching of future candidates For data based questions, many candidates have difficulty in extracting the essence of data and in relating it with precision and concision. Teachers should therefore •



expose candidates to various sources of data



•



emphasise the distinction between correlation, cause and effect through practising graphbased data



•



encourage candidates to use the number of marks allocated as a guide to the number of distinct ideas that should be included in the response



•



remind candidates that questions most often require analysis of the data rather than a description, and that lengthy answers in part A are usually not appropriate; use of words such as "the most, the least, more than, twice as much as, etc." indicates relations and comparisions between sets of data



•



encourage candidates to distinguish situations where data should be compared and situations where trends and relationships should be determined; this can often be accomplished by reading all the sub-questions of a data-based question, identifying the action verbs and planning accordingly



•



although it was not necessary this year, some questions often require careful measurements and the use of simple geometric instruments (ruler, square) is to be encouraged.
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SUBJECT REPORTS – MAY 2005 Many answers lack precision, use of appropriate terminology and examples. Teachers can therefore practice these skills in the classroom and elaborate exercises with peers, in such a way that candidates will be able, during the examination, •



to read the questions and make a plan (rough paper is provided in the examination room), sometimes drawing a flow chart



•



to consider the action verbs when elaborating their answers



•



to use precise language, especially subject specific terminology



•



to link events sequentially



•



to use appropriate examples, naming organisms when required



Finally, candidates are always reminded that clear, well labelled diagrams showing a proper relative position of structures are always appropriate, when required.



Higher level paper 3 Component grade boundaries Grade: Mark Range
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General comments The comments on the 110 G2 forms submitted indicated that 69% of teachers felt the paper to be of a similar standard to last year with 17% suggesting that it was a little more difficult and 6% much more difficult, while 8% found it a little easier. 94% thought that it was of the appropriate level of difficulty. Over 90% of the respondents considered the syllabus coverage, the wording and presentation of the paper to be satisfactory/good. There were two German translation issues that will be resolved for future exams. There was also a Spanish translation issue relating to ‘transgenic agriculture techniques’ which generally only refers to plants in Latin America, although the question requested responses to include animal examples as well.



The areas of the programme and examination which appeared difficult for the candidates On the whole, there was a good understanding displayed of the major concepts in each option with some centres and particular candidates performing stronger than others. Some candidates displayed excellent knowledge, but without answering the specific questions, indicating a lack of care in reading the question; others have difficulty defining the depth and detail to which they must respond. There were some concepts that caused more difficulties than others: •



Option D: RNA and the origin of life, changes in allele frequencies in the evolution of species



•



Option E: the importance of quantitative data in the study of behaviour



•



Option F: transgenic techniques in agriculture



•



Option G: abiotic conditions that promote nitrification, the effect of ecological succession on the abiotic environment.
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SUBJECT REPORTS – MAY 2005 •



Option H: the relationship between [CO2], [H+] and the Bohr effect



The areas of the programme and examination in which candidates appeared well prepared Virtually all candidates answered only two options as required and only the ones they had been taught, although there are still a few who try to answer an option they evidently have not studied, therefore lacking content knowledge. This is particularly noticeable in some who attempt Option F. Candidates appeared to be well trained in data analysis skills in terms of reading off essential information from graphs with improved accuracy, but some had difficulty in carrying out the calculations or in interpreting the information as some candidates still quote the data instead of describing or comparing trends. Continued work is required in order to make the candidates fully conscious of the significance of the action verbs such as describe, discuss, analyse, etc. Some candidates lost marks for lack of more specific answers, such as writing only “suitable temperatures” in G2 (b) or “affect the brain” in E3 (b). Some appeared to read the questions rather carelessly or focus incorrectly so that their answers demonstrated knowledge, but not on the specific area of the topic being examined. This is particularly critical in the extended-response questions, such as in Option E3 (b) on succession, as is the need for an adequate organization of detailed, in-depth content. The levels of knowledge and understanding covered the whole range, varying from outstanding to very weak. Areas of knowledge that appeared to be well understood by many candidates include human evolution, the basics of inhibitory psychoactive drugs, the importance of bile.



The strengths and weaknesses of candidates in the treatment of individual questions Option D: Evolution Question 1 (a) Nearly all candidates were able to identify Homo sapiens. (b) Most candidates obtained at least one mark here although unfortunately some demonstrated very good content knowledge of human origins but without reference to the data given in the graph. The first question on each option is always one of data analysis and the candidates are expected to include references to the data in their answers unless requested to suggest another cause or reason for a given phenomenon. (c) Many candidates were able to obtain at least one mark although again some candidates did not make use of the data on the graph. There are candidates who are convinced that H. sapiens evolved from H. neanderthalensis. (d) Some candidates were able to get two marks, but many had difficulty beyond stating that H. erectus lived longer. Some candidates overlooked the “or” in the question and thus missed the two marks as they tried to explain why both species left many fossils. Question 2 (a) Many candidates knew the two radioisotopes but some inverted their use in dating rocks and fossils. (b) There were many good answers, but also many vague ones, some even without reference to radioactivity. (c) There was a noticeable lack of detail in many answers, such as only stating amber or ice.
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SUBJECT REPORTS – MAY 2005 Question 3 (a) The majority of the candidates knew that RNA self-replicates and has catalytic properties but few candidates went beyond that, demonstrating little knowledge of its probable role in the origins of life. Some candidates went into great detail on the experiments of Miller and Urey while others wrote of “special clay”. On the whole the answers were unclear and unstructured. (b) Most candidates showed good knowledge of the general principals of natural selection, including micro and macroevolution, but many did not link that to allele frequencies nor to speciation. Some made attempts to discuss the Hardy-Weinberg Principle, but again without answering the question. Option E: Neurobiology Question 1 (a) Most candidates answered this without problems. (b) Again, this question posed very little difficulty for most candidates. (c) Some candidates had problems with the calculation in (i) and a surprisingly large number had problems in (ii) understanding that flying a longer distance in a given period of time means flying faster. (d) Some candidates did not read the stem of the question carefully and gave geomagnetic field or stars as their answers. Question 2 (a) Many candidates lost the mark by stating the transportation of stimuli instead of the transformation of energy. In (ii) the great majority of candidates were able to name two types of sensory receptors. (b) Most candidates received their mark by giving a correct example, although there was some confusion between the terms of unconscious and subconscious control. (c) Most demonstrated good knowledge of taxis, but less specific knowledge of kinesis. Question 3 (a) Many candidates obtained at least two marks for stating that quantitative data helps support or reject hypothesis and that is includes the use of statistical analysis, but few could go beyond that. Many answers were very vague, with rambling accounts of specific behaviours or experiments. (b) There were some outstanding answers here, showing very complete knowledge of the actions of inhibitory psychoactive drugs. Some, however, focused on synaptic reactions or general behavioural patterns rather than the brain itself. Few mentioned the fact that many of these drugs can lead to addiction. Option F: Applied plant and animal science Question 1 (a) and (b) were answered without difficulty by most candidates, inspite of many teachers' concerns about the complexity of the graph. (c) This caused more difficulty in the interpretation of the question, some candidates giving long lists of values but with no comparison between the species as requested. (d) Very few candidates did not obtain the mark here.
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SUBJECT REPORTS – MAY 2005 Question 2 (a) Many candidates gave very simplistic answers here, such as scent or colour, but with no further detail. (b) This was difficult for many candidates, but there were also very clear, precise definitions given. (c) Few candidates knew this answer, many apparently not even knowing abut photoperiods and flowering. Question 3 (a) There were some very good answers here, but many candidates outlined traditional selective breeding techniques or artificial insemination. (b) There were some very clear, comprehensive answers here, but many candidates appeared to be unaware of the need of including both positive and negative aspects in a discuss question. A few candidates discussed genetically modified crops instead of monocultures, and some missed out completely on the more economically-related aspects. Option G: Ecology and conservation Question 1 (a) Generally speaking, there was little difficulty in answering this question. (b) Some candidates did not do an accurate calculation of the ratio of the biomass of the shoots and roots, possibly due to the lack of a ruler and/or calculator. (c) Many candidates obtained the three marks here, but others gave details of specific growth but not over the three years, thus losing a mark or two. (d) This question required an intelligent suggestion, taking into account the conditions that were stated to NOT affect the differences in growth. Unfortunately, some candidates gave precisely those factors, such as pH or mineral content of the soils. Question 2 (a) (i) Many candidates were able to give a correct example here, frequently the Tasmanian tiger or the Carolina parakeet, but some gave woolly mammoth that is not a recent extinction, or even a plant species, or species that are simply endangered. (ii) This was answered well by most candidates. (b) Very poor knowledge was demonstrated of the abiotic factors favouring nitrification. (c) Many candidates correctly named methane or ethanol, but some were confused with the classification and gave a fossil fuel such as oil or petroleum. Question 3 (a) There were some excellent answers here, and most candidates demonstrated good overall knowledge of acid rain and its effects, but many lacked in-depth answers of the specific biological consequences. (b) This was a classic example of many candidates not reading the question with sufficient care as too many obviously knew many details of ecological succession, but completely missed the effects on the abiotic environment. Numerous candidates wrote about volcanic ash, mosses, then shrubs, then trees, but at all described at a very superficial level.
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SUBJECT REPORTS – MAY 2005 Option H: Further human physiology Question 1 (a) (i) Some candidates gave only the difference in the value, not having taken into account the need to calculate rate. Some candidates made the correct calculation but did not include the units. (b) Due to the many possible descriptions of the changes, most candidates were able to get the two marks, although some simply reiterated specific data without describing it. (c) This question caused problems with many suggesting a partial reason, such as the lack of absorption, but without trying to explain it. Question 2 (a) The majority of the candidates were able to give a correct example of each type of hormone. (b) Some candidates gave very complete answers, but many again did not read the question with sufficient care and wrote the characteristics of secretory cells instead of glands. Question 3 (a) There was very good knowledge of the role of bile and some excellent answers, but some candidates gave great detail only of the role and not of the actual secretion of bile. (b) This was a very discriminating question as there were some outstanding answers but many candidates knew little more than the Bohr shift related to oxygen release in tissues. Few candidates could clearly describe the relationship of [CO2], the changes in pH and the Bohr shift. Many discussed fetal hemoglobin, myoglobin, gas exchange in the lungs, the chloride shift, but without clarifying the question in point. Diagrams were sometimes included but few clarified or added to the answer.



Recommendations and guidance for the teaching of future candidates •



Candidates should be provided with opportunities to construct extended response answers and should be encouraged to extend the breadth of their answers when responding to discuss, explain, suggest and evaluate questions, paying particular attention to the specific action verb and the number of marks being awarded for each question. The use of tables is very helpful in questions requiring comparisons. This training can be supported by candidates having access to past papers and mark-schemes. Candidates require considerable practice in data analysis, particularly in interpreting and evaluating data, including the relationship between dependent and independent variables.



•



Candidates should be encouraged to use subject-specific vocabulary in their answers and to have a thorough knowledge of the terminology and detail required in the IB biology syllabus. It should be noted that an objective 3 assessment statement may be reduced to an objective one or two question on exams, but not the inverse.



•



It is evident that many teachers are training candidates to read questions very carefully as they are marking key words and phrases with highlighter pens. This is a very useful strategy to encourage.



•



When candidates continue a question on an extra sheet, they should indicate it on the exam paper. This greatly facilitates the marking process.



•



It must be made clear to all candidates that they should have a ruler, a sharp pencil and a calculator for P2 and P3 as accuracy is required in their answers.
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Clerical procedure The moderators generally agreed that the procedure for the selection of the moderation sample, as described in the group 4 section of the Vade Mecum, was understood and correctly followed by most schools. Teachers who included the “complete”, “partial” and “not at all” breakdown of their marks were providing very helpful information to the moderators. This combined with comments and feedback to the candidates made it very clear as to how the teachers were awarding marks. Many new IB teachers and some experienced teachers have not yet established this habit. It is disappointing if not disturbing when samples are submitted which show no evidence of feedback to the candidates. Moderators commented that the best candidates had received very good feedback from their teachers (i.e. good teaching practice leads to optimal grades). A problem, which directly affects the progression of the moderation, is when teachers do not enclose all the instruction sheets and/or summaries of oral instructions for the investigations in the moderation sample. It is then necessary for IBCA to contact the school and wait for the additional material to be sent. It is also necessary for investigations where Data Processing and Presentation is being assessed, but the raw data which was used is not made available to the moderator. Many teachers, however, included the instructions given to the candidates and presented wellorganised samples of their candidates’ work. This greatly streamlines the process and all the moderators appreciate it. The duration of the practical programmes was generally correct and evidence of the Group 4 Project was usually present. In some cases there seemed to be no biological component to the project yet it was being used for the assessment of some of the criteria. This presented some moderators with problems in remarking. It is not necessary to send complete portfolios. Some teachers are still doing this.



Areas of strengths Most teachers covered adequate material with very varied practical programmes. Many moderators noted an improvement in the types of investigations used for planning investigations.



Areas of weaknesses A problem raised by many moderators was the trivial nature of some investigations submitted for moderation. Biochemical (food) tests are particularly common but on their own they have very little to offer. They also generate qualitative or at best semi-quantitative data that does not permit much further processing. Microscope drawings were also being used for data processing. This alone does not provide enough scope to discriminate between the candidates. Moderators noted that some teachers still give too much help for the assessed work. In Planning (a), aims and objectives are being given which are too detailed. For Planning (b), methods are given and Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005 are followed with no modification by the candidates. In Data Collection, photocopied data sheets are being used and in Data Processing and Presentation candidates are frequently being told how to process their data. It must be stressed that when an investigation is used for internal assessment it is the work of the individual candidate which is to be assessed not that of a group. Teachers must provide opportunities within the practical programme where candidates may be individually assessed. This session there seems to have been a significant number of cases where the teachers were presenting work that was not from an individual candidate but from a group of candidates. In these cases the schools were asked to modify their 4PSOW forms and send a fresh sample to the moderator. There was generally a lack of awareness by candidates of the degrees of precision in their measurements. It is expected that candidates should develop an awareness of the limitations of their instruments and their methods. They should also be using methods of error analysis (e.g. standard deviation) in their processed data more frequently. The application of significant figures also presented problems. Some candidates were not consistent with them. At a number of workshops, teachers have complained that they have had favourable feedback from the moderator about their practical programmes but their marks have still been reduced. This may happen if the teacher has, indeed, developed a good practical programme but has been overgenerous with the grading or has submitted work that is not appropriate for assessment against one or more of the criteria. Group work and class data can present problems here.



The Criteria Planning (a) In a number of cases candidates did not go beyond a general aim set by the teacher, yet they were given “complete” for the first aspect by the teacher. Formulating a hypothesis is also in need of attention. The candidates are frequently not explaining their hypothesis scientifically, yet some teachers still award “complete”. Candidates are also failing to identify the independent variables or the controlled variables of their experiment. A number of teachers are awarding “complete” when the candidates have not fulfilled this aspect. It is clear that many candidates have no idea of what the independent, dependent and controlled variables are or how to achieve a fair test. Variables need discussing in order to identify those that can be controlled and those that may influence the investigation but cannot be controlled. Investigations where candidates are working in groups, such as the Group 4 Project, are to be avoided for the assessment of the two planning criteria, unless the individual contribution of each candidate can be clearly identified. It is evident that some teachers are presenting the same piece of work (sometimes a photocopy) for two or more candidates. This is not acceptable. Trivial investigations will not result in adequate scope for a good investigation. For example, a school used “The microscopy of cells” for the assessment of Planning (a) and (b). The hypothesis proposed was “I predict that microscopy can be used to distinguish between plant and animal cells” and the independent variable was “types of prepared slides used”. To avoid candidates getting into this type of situation they need coaching and training in the nature of scientific investigations.
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SUBJECT REPORTS – MAY 2005 Planning (b) Some teachers are still relying heavily on structured worksheets. These may be appropriate for training the candidates in particular skills but they are not appropriate when assessing candidates against the IB criteria. When a candidates has been told what apparatus and materials they require, the maximum a moderator can award is: n, c, c = 2. Some teachers are choosing inappropriate investigations. Microscope drawings and dissections are often not suitable for this criterion. A simple survey of a single tissue is also not appropriate. In listing materials, candidates often missed some essential items. For instance, it is impossible to investigate a rate without some form of timer. Solutions were often listed or mentioned in the method without giving any idea of their concentrations or volumes. The type of agar medium should be given when culturing microbes (agar itself is relatively inert) In the control of variables it was rare to find candidates giving their materials time to equilibrate to the environmental conditions, especially where the investigation was using whole organisms (e.g. in transpiration or in photosynthesis). Once again too few candidates considered replicates of their experiments resulting in insufficient data being collected. This usually led to trivial amounts of data and had an impact on the moderation of Data Collection and Data Processing and Presentation. Data collection Some teachers are selecting investigations that generate data that is too trivial. The candidates are not being tested effectively on their capacity to measure and to organize the data. The data should be sufficiently complex so that it can discriminate between candidates. As stated above, some schools are still using photocopied data tables. The candidates are just filling in tables that have been constructed for them. Class data should be avoided when assessing this criterion as it is not clear who has organized the data example. Data tables must be accompanied by clear precise titles (e.g. “The data” is insufficient). Some candidates failed to recognize that they could put all of their data in a single tables rather than three or four separate tables. Candidate should indicating the degrees of precision in their measurements based upon the instruments that they are using. They should also be consistent in their application of significant fugures. Great care must be exercised by the teacher when qualitative data is selected for assessment. The following notes may be helpful. Aspect: Collection and Recording of Data When using qualitative data, there must be sufficient observations upon which to base a valid conclusion from an established, precise aim. That is, the observations (e.g. drawings or colour changes of reagents) are part of an investigation. If they are part of an illustrative exercise with no clear experimental aim, this would be inappropriate for internal assessment. Aspect: Organisation and Presentation Group 4 Biology (IBAP & IBAEM)
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SUBJECT REPORTS – MAY 2005



The following areas should be taken into account when assessing drawings: •



a precise title indicating the nature of the material, the preparation of the material and the scale or magnification used.



•



an appropriate size and relative position,



•



accuracy (e.g. unnecessary detail or incomplete lines),



•



correctly placed arrows that do not cross over one another.



Data processing and presentation Qualitative data is very difficult to process and some practical programmes seem to consist exclusively of investigations that give rise to only qualitative data. A simple drawing with labels does not give enough information to verify a hypothesis. A series of drawings may be summarised in a diagram, a series of colours obtained by a chemical test may be attributed values. There has to be some form of transformation of the data. An exercise without any clear experimental aim, which simply requires labels without annotations to be added to a drawing, is too trivial and it is inappropriate. When quantitative data was produced by an investigation, some teachers made the mistake of telling the candidates how to process it. Many teachers seem to think that they can teach the mark and recapture method of population estimation and then assess it for DPP at the same time. The same thing could be said for many chromatography investigations where the worksheet explicitly tells the candidates to calculate the Rf values and how to do it. The assessment of DPP requires candidates to choose an appropriate method of analysis and to follow it through without help. As mentioned previously, there are some signs of candidates carrying out error analysis but not enough. Several candidates are using spreadsheets to process their data and to create graphs, which is good. Unfortunately they show signs that they have not yet mastered the basics of graph drawing. For example, trying to plot a curve using three data points is inappropriate. Drawing graphs of raw data may be the first step in analysing the data but it is no likely to score complete. Some candidates think that plotting the data from each of the replicates rather than their means is adequate. Some teachers seem to focus on the fact that the candidate has produced a neat, printed version of the graph and they award “complete”. It would be worth considering building into the practical programme, early on, a session on the use of spreadsheets for data processing and error analysis. One of the basic methods of error analysis is the trend line or line of best fit. It shows up the degree of variation in the individual data points. Very few candidates are using the trend line for this purpose in their discussions. Standard deviations are infrequently calculated when they may be appropriate. It is understood that sufficiently large samples need to be obtained to calculate this statistic but it is rare to see it being calculated when it is possible. Conclusion and evaluation Some teachers are still ignoring the need for the candidate to criticize and suggest improvements to the investigation.
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SUBJECT REPORTS – MAY 2005 If a candidate fails to evaluate the investigation the maximum the candidate can score is “cnn” =1 When weaknesses are highlighted and improvements suggested they should not be superficial. Statements like “I could have used the thermometer incorrectly” are not very helpful. Few candidates show evidence of having consulted literature sources with which to compare their results. Manipulative skills The practical programmes, in general, provide adequate scope for assessment of this criterion. Moderators were, however, worried by the presence of some investigations which might have put candidates at risk, e.g. the culturing of microbes of unknown origin. Personal Skills A few moderators expressed concern about the ethical nature of certain investigations (eg finding the lethal temperature for goldfish). The Group 4 Project This is an essential requirement of the all group 4 courses. It is a very valuable exercise in practicing candidate-generated investigations and it is an ideal opportunity to assess Personal Skills. If the teachers wish to use the Project for the assessment of the other criteria, then they must be in a position to judge the individual candidate’s contribution. A single report from a group of candidates is inappropriate for this purpose.



Recommendations and guidance for the teaching of future candidates •



Consult the online curriculum centre (OCC) frequently for Teacher Support Materials (TSM). New guidelines and exemplars have been published.



•



Think carefully about the investigations chosen for the assessment of a particular criterion.



•



Do not use workbooks and work sheets with spaces to be filled in for internal assessment. The North American AP system contains some interesting investigations but many are totally inappropriate for the IB internal assessment without significant modification.



•



Explain the criteria to your candidates at the beginning of the course and at intervals during the course.



•



Select investigations carefully for assessment so that they are not trivial.



•



Teach the candidates early on how to carry out error analysis on their data and train them in data processing techniques.



•



Use investigations where the candidates have to carry out tasks on their own or where their individual efforts can be assessed.



•



Use the notation c (complete), p (partial) and n (not at all) on the work assessed for internal assessment and provide additional notes on the sampled work (not just for the benefit of moderator but also for your candidates too).



•



Provide clear, precise information on the instructions given to the candidates.
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