Expression of interest: Content developer for CEA’s professional learning program for out-of-field teachers of Year 7 – 10 Chemistry
We recently received two grants to develop and deliver out-of-field (OOF) professional learning  programs for teachers. We will create high quality practical activities and supporting resources so that OOF teachers can strengthen their prac-based pedagogies to build students’ conceptual understanding of chemistry.
We are seeking experienced chemistry teachers to help us write material for this program. This will include;
· Online OOF teacher-focused learning materials to support conceptual understanding and teaching practice   
· Resources for pracs and classroom demonstrations – student worksheets and teacher guides  
While unit plans and lesson plans can help teachers know what to teach, they don’t address the underlying difficulties a teacher might have for delivering those plans effectively. 
Our aim is to support OOF teachers with one of the most challenging parts of their chemistry teaching: teaching for conceptual understanding through practical work. This means thinking about the concepts that teachers might struggle to teach and the concepts students might struggle to learn. Therefore, we will use research on alternative conceptions (also known as misconceptions) to inform the way we design this program to support OOF teachers.   
Payment will work out to be around $75 per hour and you would be working as a contractor to the CEA.
If you would like to apply for a content developer role, please send an application to l.chiavaroli@unimelb.edu.au by Saturday 14th February 
In your application include:
1. A one-page overview of your experience teaching chemistry, and/or with out-of-field colleagues. 
2. A one-page teacher guide that describes a practical activity that addresses one of the alternative conceptions that are listed on the next page. In your teacher guide, include:
· A brief description of the practical activity and how it addresses the alternative conception. 
· A commentary about how teachers should use the practical activity to challenge the alternative conception, e.g.,
· Questions to prompt students’ thinking 
· What to emphasize before, during and after the practical activity 
· The headings that are on the template document to frame your guide. 
 In this application, "practical activities” are hands-on tasks that involve physical manipulation for the purpose of learning chemistry concepts.
Table 1: Alternative conceptions related to States of Matter (select ONE for your application) 
	Alternative conception
	Description
	Why it matters

	Liquids Have Large Gaps Between Particles, Leading to Misconceptions About Incompressibility and Flow
	Students think liquid particles are far apart with substantial empty space between them, similar to the spacing in gases. This leads to two related misconceptions: (1) liquids should be compressible because there is space between particles that can be reduced by applying pressure, and (2) liquids flow because particles are loosely arranged and can easily move past one another, rather than because strong intermolecular forces allow particles to move whilst remaining closely packed.

	This prevents students from using the particle model to explain why liquids are incompressible despite being fluid. It undermines understanding of the fundamental difference between liquids and gases: liquids maintain a fixed volume because particles are closely packed with strong intermolecular forces holding them together, whilst liquids can flow because these forces allow particles to move past one another. Students cannot explain why applying pressure to a liquid has minimal effect on its volume, or why liquids behave so differently from gases.

	Gases Are Not Made of Particles; They Have No Mass and Occupy No Space
	Students believe gases are continuous, invisible substances rather than composed of discrete particles. Because gases are invisible and intangible, students often think they lack a particulate structure altogether. Alternatively, students view gases as weightless or as empty space, believing gases do not contribute to the total mass of a system and do not occupy measurable volume.

	This fundamentally prevents students from using the particle model to explain gas properties such as compressibility, diffusion, pressure, and density. It undermines the understanding that gases are matter with measurable properties equivalent to solids and liquids. Students cannot explain why gases exert pressure, why they can be compressed, or why they have mass.

	Density Is Determined by Particle Size Alone, Not by Particle Packing and Intermolecular Forces

	
Students believe that the density of a substance depends only on how large or heavy individual particles are, rather than recognising that density is determined by how closely particles are packed together. Students may think that if particles are "bigger" or "heavier," the substance will be denser, without considering the arrangement and spacing of particles or the strength of intermolecular forces holding them together.

	This prevents students from using the particle model to explain why different substances have different densities, and why the same substance can have different densities in different states of matter. For example, students cannot explain why ice is less dense than liquid water, or why gases are much less dense than solids and liquids. It undermines understanding of the relationship between particle arrangement, intermolecular forces, and macroscopic properties. 


 
