
Teachers are required to facilitate understanding, nurture transferable skills, present the syllabus content, show progression and prepare learners for exam success; to do so requires words. Thus the 
teaching of  chemistry must  encompass the development of linguistic skills. Words are at the heart of knowledge and understanding, but it is unwise to assume we share their meaning; “the difficulty lies 
more with the grammar than the vocabulary ……the problems with the technical terminology usually arise not from the terms themselves, but from the complex relationships they have with each other. “ 
Halliday, 1993 
Taber (2015) discusses the complexity of the language used in chemistry, its many facets and the barriers they present to understanding. Drawing on these ideas and those of other authors [5], I have 
created a visual summary of the complexity of chemical discourse.

Overt teaching of technical terms and semi-technical 
terms, such as command words through the use of; 
word banks, matching exercises like Polysemy Pairs or 
loop games and concept cards, all provide opportunities 
to meet and define new vocabulary. Socratic  
Questioning Technique using chemical misconceptions 
as the stimulus work’s is an effective method for 
uncovering ideas and rehearsing vocabulary [6]. 

The scope of this project is to develop oracy in the classroom and measure the impact that this has on technical and semi-technical language acquisition. 
To do so will require a shift in classroom culture  from a more traditional, passive environment to that of active collaborative enquiry.
When possible a flipped learning  approach using video and/or enrichment texts will be use to replace note-taking with small group discussion and scaffolded
note-making exercises following of text or video. Students will be encouraged to work in small group to tackle exam style questions supported by a framework of 
worked examples [9] Practical  work, where possible, will follow the “Seery badging protocol” [10] with an increased emphasis on narrating actions during filming. 
Students narration is scaffolded using an adaption of the “Decision/Explanation/Observation/Inference” writing method [11]

How can chemistry discourse be better presented, rehearsed and used within the confines 
of a time starved curriculum? The national curriculum for science [7]  refers to the need for 
“spoken language in pupils’ development across the whole curriculum – cognitively, socially 
and linguistically. The quality and variety of language that pupils hear and speak are key 
factors in developing their scientific vocabulary and articulating scientific concepts clearly 
and precisely,” to clarify students’ thinking and use  discussion to probe and remedy their 
misconceptions. 
Research into practicing oracy in classrooms has been shown to aid the development of 
subject knowledge and understanding [8]; however, most of this work is based outside of 
the teaching of chemistry and limited to primary school science.  
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Discussion questions

(Discuss via Twitter – remember to use #MICER17 – or in the comments below)

• Are multiple choice questions an effective tool for determining language comprehension?

• How can the link between oracy development and  language comprehension be effectively determined?
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TARGET TALK  by   Naomi Hennah  @MrsHennah
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To what extent can oracy plenaries support students’ understanding of chemistry’s three levels of representation?
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Dialogic pedagogy offers the opportunity for students to use talk to think together 
(Mercer, N. 1995). Effective small group activities allow students to reason together and 
develop their metacognition but require clear protocols and well structured activities  
(Ruthven et al. 2017) such as theses oracy tools*,Talking Point (Image 1) and Summary 
Bullseye (Image 2). 
Chemistry is communicated by three levels of representation (Johnstone 2010, Taber 
2013). Image 3 illustrates how the electrolysis of copper(II) sulfate may be viewed from 
each level. Each apex of the triangle and their interconnectedness are essential for 
achieving a conceptual understanding of chemical phenomena (Thomas, 2017). Image 4 
provides an example of the submicroscopic level, using the Talking Point, students seek 
a consensus explanation of the image. Additional scaffolding may be provided by Talking 
Point prompts and teacher intervention.  Summary Bullseye, formative assessment, is 
used in the following lesson to test individuals’ ability to summarise, sequence and 
apply their knowledge of the talking point. Each apex is individually considered prior to 
a terminal task that requires students to operate between the different levels. 
Target talk seeks to make the different levels of representation and how they are 
connected more familiar to students by providing the opportunity to explore their own 
understanding and to explicitly practice using these representation. 

Ruthven, K. Mercer, N.  Taber, K. Guardia, P. Hofmann, R. Ilie, S. Luthman, S. and Riga, F., (2017), 
http://dx.doi.org/10.1080/02671522.2015.1129642
Taber K., (2013), Revisiting the chemistry triplet: drawing upon the nature of chemical knowledge and the psychology of learning
to inform chemistry education, Chem. Educ. Res. Pract.,14, 156                                                               
Thomas, G.P., (2017) ‘Triangulation:’ an expression for stimulating metacognitive reflection regarding the use of ‘triplet’ 

representations for chemistry learning.  Chem. Educ. Res. Pract., 18, 533-548/                                                                                                                            
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*Oracy tools  https://www.voice21.org/ and  
https://www.educ.cam.ac.uk/research/projects/oracytoolkit

References: Johnstone A. H., (2010), You can’t get there from here, J. Chem. Educ., 87(1), 22–29. 

Mercer, N. (1995). The guided construction of knowledge: Talk amongst teachers and learners. Clevedon, 
UK: Multilingual Matters. 
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Using practical videos with two voice-
overs to prepare for laboratory work and 
to reinforce underlying concepts 
afterwards. Affective data reports an 
increased in student confidence in 
understanding both practical procedure 
and the underlying concepts.

Using practical videos with two voice-
overs as a revision resource for terminal 
assessment to recall and reinforce 
procedures and underlying concepts in 
practical work that had been conducted 
in the previous school year. Affective data 
reports an increased in student 
confidence  in understanding both 
practical procedure and the underlying 
concepts.

Does making links between exemplar videos showing either practical procedure or underlying 
concepts increase learners' confidence in their understanding of GCSE core practical tasks?

All the information contained in instructional material must be processed by working memory,  design of 
instructions and learning opportunities must consider cognitive load to make space for linking ideas (de 
Jong, .2010). Practical work is considered as a tool to help students link the domain of observables to the 
domain of ideas (Millar and Abrahams 2009), however, task demands can overwhelm working memory 
forcing students to use written instructions as a “minds-neutral” recipe (Johnstone, 2006). Working 
memory has two processing systems that initially process visual and verbal information independently. 
Thus, information presented in more than one modality is divided across two of these systems, 
effectively reducing the cognitive load applied. (Kirschner,2002).
What if we use a practical video to link the two domains, a procedure voice-over representing the 

domain of observables and a concept voice-over representing the domain of ideas linked by the same 
visual images? 

Johnstone, A.H (2006) Chemical education research in Glasgow in perspective. Chem. Educ. Res. Pract., 2006, 7, 49-63
de Jong, T. (2010) Instr Sci (2010) 38: 105. https://doi.org/10.1007/s11251-009-9110-0 (retrieved March 2018) 
Kirschner, P. A. (2002). Cognitive load theory: Implications of cognitive load theory on the design of learning. Learning and Instruction, 12, 1–10 
Millar and Abrahams (2009) Practical work: making it more effective. School Science, 91(334) 
Ruthven, K. Mercer, N. Taber, K.S. Guardia, P. Hofmann, R. Ilie, S. Luthman, S. & Riga, F. (2017) A research-informed dialogic-teaching approach to early 
secondary school mathematics and science: the pedagogical design and field trial of the epiSTEMe intervention, Research Papers in Education 32:1, 18-40, 

In earlier work using a novel pedagogy; pre-laboratory preparation video and method construction using 
a talking point prompt, students demonstrated greater a retention of the procedure as compared to 
when they had  followed a traditional pedagogy.  
Can grater retention be achieved by further developing the dialogic- teaching approach (Ruthven et al. 
2017)?  Structuring oracy: Students work in talk triads with a storyboard  to construct the method before 
undertaking the practical work. Collecting data:  two-part multiple choice quizzes (choose the correct 
response and briefly explain your reasoning) to identify patterns in responses  from test groups and 
controls .
This work is supported by the RSC CERG teacher-researcher scheme.
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