Mark O’Connell - Welcome to the General Mathematics Assessment PL Project. My name is Mark O'Connell, and I was the 2024 Chief Assessor. The presentation for this project is an addition to the External Assessment Report for the General Mathematics Exam and the Marking Guide. It is designed to provide additional feedback and data to teachers on how students performed in the exam. In particular, the aim is to convey to all general mathematics teachers the type of information that is shared at the Assessor Training Meeting. The structure of the executive team is shown. In addition to myself as Chief Assessor, there were four assistants, namely Helen Mulvogue, Andrew Stewart, Anna Hrvatin, and Fiona Latrobe. A formula sheet is provided with the examination paper, which students should be very familiar with. 
It is essential that students take note of the materials that are permitted to be taken into the examination. Often a least squares line will need to be drawn, and this should be done using a ruler. To ensure that responses are clear when scanned, it is advisable to use a blue or black pen, or 2B pencil. The study designed for general mathematics clearly lists all the concepts that may be assessed, and students would benefit from reading this carefully. After writing answers in the examination, students are strongly encouraged to carefully check that they have followed the examiner's instructions explicitly. 
Looking now at the marking principles for the General Mathematics Exam 2. Questions in 2024 were all worth one or two marks, and full marks were awarded for a clear correct answer that addressed all the requirements of a question regardless of working out shown. In two mark questions, sometimes a method mark was available. This was given where indicated on the Marking Guide for a major and relevant mathematical step that follows requirements and leads towards the solution. 
A third type of mark is the consequential or H mark. The writing of the questions in 2024 meant there were no H marks on this paper. A consequential mark will only be given if allowed for on a marking guide, and then only if the working out is shown. The assessor would check the student's written mathematics. For a rounding error to be considered, firstly, rounding must apply to the question, then the assessor must see either a correct calculation shown prior to the final rounded answer, or additional correct decimal places. If a student rounds in a question where rounding does not apply, this is considered an absolute error, and no answer mark is awarded. 
The first designated rounding question in 2024 involved significant figures. Two marks were available here. The first mark was awarded to students who demonstrated that they selected the correct explanatory and response variables, and entered all the data correctly into the calculator. The second mark was awarded to students who were able to correctly round the two values from the calculator to three significant figures. 
The second rounding question type involved rounding to an accuracy of one decimal place. 86.8% was the only acceptable response for the mark to be awarded. The third rounding question type involved rounding into the nearest cent in relation to the recursion and financial modelling area of study. In addition to the calculations, the answer had to be $297,477 and 40 cents. In two other questions, students were instructed to round their answer. However, it was not a designated rounding question. Students who were able to show additional correct decimal places here were awarded the mark if the final answer was not rounded correctly to two decimal places. 
This is an example where no instruction to round was given in the question. In all questions of this type, the exact answer must have been given. An exact answer may be a decimal, as long it is a terminating decimal as shown. 20.8% was the only acceptable answer, and not, for example, 21%. 
Now I will look at each question individually. In each question, a sample answer is given, as well as the percentage of students obtaining each possible mark. 
Data Analysis
Q1
Question 1a Part 1 was a straightforward question, and many students successfully identified the highest value from the data set. Question 1a Part 2, again, required careful inspection of the table. This question was generally well answered. Some students misinterpreted the question and answered for greater than or equal to 2.25 metres. 
Question 1b involve the calculation of a standardised or z-score. It was generally well done. Note that units should not be included with z-scores. In Question 1c, students were required to construct a box plot. Students who did not give a fully correct plot were awarded one mark for a complete box plot with at least three values correct. The majority of students obtained at least one mark, with a good proportion awarded full marks. 
Here is a sample response for Question 1c. This student was awarded four marks for drawing the complete box plot with the five number summary clearly correct. Here is another sample response for Question 1c. This student was awarded one mark out of two, as they had four of the five key values correct. The lower quartile was not correctly placed at 2.12. 
Question 1d was the first designated rounding question. The first mark was awarded to students who demonstrated that they selected the correct explanatory and response variables and entered the data correctly into the calculator. The second mark was awarded to students who were able to correctly round the two values from the calculator to three significant figures. Let us look at three samples of student work. The sample response here was awarded full marks as both the intercept and slope were correctly found and written to three significant figures. This student was awarded one mark out of two. It was clear that the student chose the correct explanatory and response variables and entered the data correctly into the calculator. The rounding though was not correct, therefore one mark was awarded. This student was also awarded one mark out of two. It was clear that the student found the two values correctly, but in the final answer had reversed the slope and the intercept. 
In Question 1e, just over half the cohort were successful on this question. Students should be careful to reference the variation in each of the two variables. Sample response for Question 1e, this student was awarded the mark for an exemplary response. This student was not awarded the mark as they did not reference the variation in each variable, and the word attributed suggests a causal relationship. 
Q2
In Question 2a, students were asked to describe the shape of the distribution. The skewness is the appropriate descriptor of shape. This question was well done. In Question 2b, students were asked to determine the smallest possible number of values below the lower quartile. Very few students demonstrated an understanding of what was required. Only one value is needed to extend the whisker beyond the interquartile range. Question 2c Part 1 was a show that question. This question was well done, with the majority of students showing two clear calculations. 
In Question 2c Part 2, students were required to explain why there were no outliers. The question was well done by a good proportion of students, with appropriate explanation provided. Sample response for this question, this student was considered to have written an explanation that qualified for the mark. In this second sample response, this student did not qualify for the mark as there was no reference to either the lower or upper fence. 
Q3
Question 3a required students to identify the response variable. It was a routine question answered correctly by 90% of students. Question 3b, some students who plotted two points correctly were not as accurate as they needed to be when drawing the line. Some students seemed to be drawing a line by eye rather than calculating appropriate points to plot. Students were expected to calculate correct points and rule the straight line. Sample response for Question 3b, this was an example of a line drawn with a ruler that connects two correctly calculated points. 
Question 3c required students to determine the coefficient of determination. It was a routine question but not always well answered. Question 3d required students to describe the association between the two variables. It was quite well done, though some students gave the strength as moderate. Question 3e required an interpretation of the slope of the least squares line. It was essential that students reference the change in the response variable for each one unit change in the explanatory variable. This student gave an answer that correctly interpreted the slope. This was an example of an incorrect interpretation as it does not refer to each one unit change in the explanatory variable. 
Question 3f was a show that question. Two clear calculations were required. Question 3g Part 1 required a residual value to be added to the residual plot. Some students did not answer this question. Students should be careful to read the exam carefully to ensure no questions of this type are missed. Question 3g Part 2 required students to briefly justify why it was suitable to fit a least squares line to the scatterplot. 
For Question 3h, while predictions from a regression line focus on the response variable, their effectiveness as interpolation or extrapolation comes from the explanatory variable. It was not appropriate to only refer to either 1964 or 1.934 as being outside the data range. Some students asserted that the prediction was reliable despite the question indicating it was not. Sample response for Question 3h. A simple statement regarding extrapolation was sufficient for this response to be awarded the mark. In this sample, the student gave additional incorrect information regarding the value of the response variable. The reference needed to be to the 1.90 value of the explanatory variable being outside the data range. 
Q4
Question 4a required students to complete five median smoothing. More than half of the cohort plotted all the correct values. In Question 4b, there was no evidence of an outlier of seasonality or of structural change. Some students erroneously referred to an irregular fluctuation. It should be noted that irregular fluctuations are present in all times series plots. Sample response for Question 4b. To qualify for the mark, the response needed to include only correct features. This response listed a feature for which there was no evidence and so did not qualify for the mark. Now recursion and financial modelling. 
Recursion and Financial Modelling
Q5
Question 5a required the depreciation per week. Some students did not recognise that as the N values were in weeks, the coefficient of N represented weekly depreciation. Question 5b, $14,760 was the most common incorrect answer. This was due to some students not accounting for 52 weeks per year. Question 5c. Recurrence relations must have two components to be complete. The initial value, V0, and the relation itself. Sample response for Question 5c. Whilst correct use of notation is considered to be important, the way this student used the n+1 subscript did not preclude them from being awarded the mark. Again, sample response for Question 5c. The mark was not awarded to this student. It was common to see the n added at the end of an otherwise correct answer. Question 5d. Some students gave the weekly interest rate rather than the annual rate, presumably through not reading the question carefully. 
Q6
Question 6a, effective finance solver use was required to find the nominal interest rate. Question 6b required students to explain why the nominal interest rate appeared lower than the effective rate. This question was not answered well. Many students demonstrated some understanding of the effective interest rate and could even define it, but could not explain in simple terms why the nominal rate was lower. Sample response Question 6b. This student was awarded the mark for including that the effective is based on compounding periods. Sample response. This student didn't include reference to the compounding periods. 
Q7
Question 7a. For this show that question, students were required to correctly write two calculations. Some students did not show the full detail required in these recursive calculations. Sample response for Question 7a. The mark was awarded for the recursive calculation shown, and the final answer correctly rounded to the nearest cent. Sample response. The mark was not awarded here. The final answer in this response is not correctly rounded to the nearest cent. In Question 7b, students were required to determine the length of the annuity in years. An answer of 180 years was sometimes seen given by students who may have confused years with months. 
Question 7c required students to calculate the annual compound interest rate for the annuity. Students who performed well in this topic overall tended to be correct here. Those who were incorrect often gave 0.3%, as this was the monthly rate. Question 7d. Perpetuities remain an area of concern for students who do not understand that these are a special case of an annuity that lasts indefinitely. 
Q8
Question 8. This was a challenging question on finance. However, a good proportion of students obtained at least one of the two marks. The finance solver needed to be used twice to calculate the number of payments, which must be a whole number, and then the total cost of the loan rounded to the nearest cent. Sample response to Question 8. One correct answer given, so one mark was awarded. 
Matrices
Q9
Now, matrices. Question 9a. The majority of students understood the concept of the transpose matrix, which is to transpose the row column designation, so that, for example, element R 1,3 becomes element R 3,1 in the transpose matrix. Question 9b required the completion of a matrix calculation. Some had the first matrix correct, but an incorrect product, which appeared to be from careless calculator use. Question 9c required two values to be determined from the given calculation. The majority of students were successful. The CAS algebra screen may be used. This algebra level required is at Level 7 in the previous Victorian Curriculum that was used by this particular cohort. 
Q10
Question 10a required an understanding of element notation. Many students were unable to demonstrate an understanding of the notation in the question. Sample response for Question 10a. This student was awarded the mark. The numbers underneath indicate the element position. Question 10b. Some students who were successful in Part A were unable to complete Part B, even though the same rule applied. 
Q11
Question 11a Part 1 required the completion of a transition diagram. This question was poorly done by the majority of students. It should be noted, all edges, including the loop required arrows. Otherwise, it is no longer a directed graph. Sample response for Question 11a Part 1. This response was awarded the mark for a correctly constructed diagram. A second sample response for Question 11a Part 1. This response was not awarded the mark due to the absence of the arrows. The use of percentages rather than proportions was acceptable. 
Question 11a Part 2. A reasonable proportion of students had all eight values correct. Those who were unsuccessful appeared to have been careless with one or two of the values. Question 11b required students to determine when the population would first be half the initial value. A reasonable number of students were successful at this part using iterative calculations. 
Q12
Question 12a required students to calculate a predicted percentage decrease from 2023 to 2025. Some were able to calculate the decrease in number, but not express it as the correct percentage. Question 12b required students to understand how the model would behave in the long term. Successful students recognised that the one in the transition matrix would result in an absorbing state, and therefore no staff would remain in the long term. 
Question 12c. Unsuccessful students often did not subtract the departed workers, and gave an answer of 190. Question 12d required an analysis of the new model presented. In which year could be interpreted as 2027, or as the fourth year. Sample response for Question 12d. The first one here, the student successfully showed each step towards the solution. Underneath that, the second student simply gave the correct answer. Both of these samples were awarded the mark. Moving now to networks and decision mathematics. 
Networks and Financial modelling
Q13
In Question 13a, students were presented with a floor plan of the five mark five departments of a supermarket. Students were required to add information to a given incomplete graph. The majority were successful here. A few did not label the vertex as instructed. Question 13b Part 1. Most students were successful in determining the correct route for Karla. Question 13b Part 2. Students need to be very clear on the correct terminology. Hamiltonian path, or Hamilton path were the only acceptable responses. Path on its own was not sufficient. Question 13c. This question was well done, as most students clearly understood the use of the adjacency matrix. 
Q14
Question 14a required students to find the capacity of a given cut. The majority of students recognised that the edge with weight seven was against the flow, and therefore not included when summing the weights. Question 14b required students to find the maximum flow through the network. This was found to be a challenging question by most. Those that were successful usually found a minimum cut after repeated trials. Question 14c was another challenging part. Unsuccessful students seem to guess randomly. 
Q15
Question 15a required students to determine the critical path through the directed network from start to finish. 65% of the cohort recognised A-C-H-J as the longest path which is required to find the minimum project completion type. Question 15b required students to determine which non-critical activity could be delayed for the longest time without affecting minimum completion time. Many students found the calculation of float times to be challenging. Students needed to be proficient in the skill of forward and backward scanning to calculate earliest and latest starting times. 
Question 15c required students to add a dummy activity to the network. Only 10% of students were able to position the dummy correctly and label it. Some students didn't attempt the question. Others drew a dummy but did not label as instructed. Sample response for Question 15c. This student was awarded the mark. The student recognised that the latest start time of H being 17 meant that the dummy will be drawn from the end of D to the start of H. Sample response for Question 15c, the mark was not awarded. This student did not include a label as instructed. 
Question 15d required students to determine the new minimum completion time. Students found this question to be challenging due to their inability to use the table and network together. Question 15e. Only a small percentage of students were successful on this final question. Those who were successful tended to use a very systematic trial approach. Sample response for Question 15e. This response shows all the possible options considered before finding the minimum cost. 
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