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Internal Assessment Resource

Mathematics and Statistics Level 3
	This resource supports assessment against:

Achievement Standard 91576
Use critical path analysis in solving problems

	Resource title: The new shopping mall

	2 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. 
NZQA Approved number A-A-12-2012-91576-01-6199

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91576: 
Use critical path analysis in solving problems

Resource reference: Mathematics and Statistics 3.4A

Resource title: The new shopping mall

Credits: 2
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91576. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This activity requires students to write a report making recommendations based on a critical path analysis of a project. The context is the building of a new shopping mall.

Conditions
This activity should be conducted over a number of sessions. 

Students are to complete the task independently. 
Students may use appropriate technology.

Resource requirements 
None.
Additional information 

None.
Internal Assessment Resource
Achievement Standard Mathematics and Statistics 91576: 
Use critical path analysis in solving problems

Resource reference: Mathematics and Statistics 3.4A

Resource title: The new shopping mall

Credits: 2
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Use critical path analysis in solving problems.
	Use critical path analysis, with relational thinking, in solving problems.
	Use critical path analysis, with extended abstract thinking, in solving problems.


Student instructions 

Introduction

Proman is a company that specialises in managing building projects. It has been contracted to manage a project to build a new shopping mall in Albany.

This activity requires you to write a report making recommendations to the manager of Proman regarding allocation of staff to supervise the project, basing your recommendations on a critical path analysis.

The quality of your thinking and your ability to identify the impact of unexpected delays will determine the overall grade. 

You have <<teacher to insert time and conditions here>> in which to independently complete this activity.

Task

Use the information provided in Resource A to prepare a report for the manager of Proman recommending how they should allocate staff to supervise the building of the new shopping mall.

The report should include:
· a network diagram showing the tasks in the project

· the tasks in the critical path of the project

· the minimum length of time required to complete the project 

· the start and finish time for each task 

· the allocation of tasks to a minimum number of supervisors, given that each supervisor will only supervise one task at a time
· a recommendation of a week when the manager can visit the site and see at least three different tasks in action

· a discussion about the impact on the project if Task D takes longer than three weeks to complete

· a discussion about the impact of any other delays significant enough to extend the project’s minimum completion time, including the implications for scheduling of supervisors. 

Clearly communicate your methods using appropriate mathematical statements.

When you have completed your report, hand it in to your teacher.

Resource A

The table below shows the project tasks, the tasks that must precede them, and the number of weeks required to complete each task.

	Task 
	Task name
	Duration (weeks)
	Must be preceded by

	A
	Prepare drawings
	5
	–

	B
	Identify tenants
	6
	–

	C
	Develop prospectus
	4
	A

	D
	Select construction company
	3
	A

	E
	Prepare resource consents
	1
	A

	F
	Obtain resource consents
	4
	E

	G
	Build mall
	14
	D, F

	H
	Finalise contracts with tenants
	12
	B, C

	I
	Tenants move in
	2
	G, H


Proman will allocate senior staff of the company to supervise each of these tasks. Each person can only supervise one task at a time.

The company is aware that selection of the construction company may take longer than the time allowed in the table due to the competitive tendering process involved.

The manager is aware that factors outside their control could lead to delays in the completion of any task. 

Assessment schedule: Mathematics and Statistics 91576 The new shopping mall
Teacher note: You will need to adapt this assessment schedule to include examples of the types of responses that can be expected.
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has used critical path analysis in solving problems. This involves:

· selecting and using methods
· demonstrating knowledge of concepts and terms
· communicating using appropriate representations. 
Example of possible student response:
The student has: 

· drawn a correctly labelled network diagram that includes all tasks in the table

· established the minimum amount of time required to complete the shopping mall (that is, length of critical path).
The examples above are indicative of the evidence that is required.

	The student has used critical path analysis, with relational thinking, in solving problems. This involves one or more of: 
· selecting and carrying out a logical sequence of steps
· connecting different concepts or representations
· demonstrating understanding of concepts
· and forming and using a model
The student has also related their findings to a context, or communicated thinking using appropriate mathematical statements.

Example of possible student response:

The student has drawn a correctly labelled network diagram that includes all tasks in the table. They have used their diagram to:

· do a forward/backward scan to establish start and finish times

· establish the critical path and its length
· allocate supervisors to tasks

· determine when the manager should visit.

The student has discussed the impact of Task D taking more than three weeks to complete.
The examples above are indicative of the evidence that is required.
	The student has used critical path analysis, with extended abstract thinking, in solving problems. This involves one or more of: 
· devising a strategy to investigate or solve a problem
· identifying relevant concepts in context
· developing a chain of logical reasoning.

The student has also used correct mathematical statements, or communicated mathematical insight.
Example of possible student response:
The student has established the critical path, found the minimum time, discussed start/finish times, allocated supervisors and made a recommendation to the manager. They have discussed the impact of Task D taking more than three weeks to complete and have also discussed the impact of delays to other tasks on the critical path, minimum time, start/finish times, allocation of supervisors and the recommendation to the manager. Discussion on float times with respect to project requirements has been included. 
The examples above are indicative of the evidence that is required.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
NZQA Approved
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