
 

 

 

 

  

UNIVERSITY 
OF 

NEWCASTLE 
      

Karina S. McKoy 
Karina.mckoy@newcastle.edu.au 

What connection(s) would an analysis of 
science teacher writing (scientific language 
constructs, demands and implications) 
demonstrate between teacher language, 
student language, and student performance?      
 

 

A thesis submitted in total fulfilment of 
the requirements for the degree of 

Doctor of Philosophy (PhD Education) 
 
 

Faculty of Education and Arts 
The University of Newcastle 
New South Wales, Australia 

May 2016 



 

 

 

 

DEDICATION 

This PhD is dedicated to my family.  

 

To Paul my husband and to my children Jehan Rhys Stephen and Kayla-Amani 

Robbi.  

To my dad Robbie and to my mum Kathleen.  

To my sisters Kerry and Krystal. 

 

Kerry, you left suddenly, before the end, but I still remember what you said to 

me privately all those years ago when, when we were children. Those words 

meant the world to me then and they still do now. 

Those words are why I did not give up.  

 



 

 

 

 



 

 

 

 

CONTENTS 

DEDICATION ............................................................................................................. 1 

CONTENTS ................................................................................................................. I 

STATEMENT OF ORIGINALITY ..................................................................................... I 

ACKNOWLEDGEMENTS.............................................................................................. II 

LIST OF TABLES ........................................................................................................ VII 

LIST OF FIGURES ....................................................................................................... IX 

RESEARCH QUESTION ............................................................................................... XI 

ABSTRACT ............................................................................................................... XII 

CHAPTER ONE - INTRODUCTION .............................................................................. 14 

THE NEW SOUTH WALES QUALITY TEACHING MODEL AND SIPA ..................................................... 16 
THE ANALYTICAL APPROACH: CORPUS LINGUISTICS AND SYSTEMIC FUNCTIONAL LINGUISTICS............ 19 
THE LANGUAGE COMPLEXITY MODEL: A QUANTITATIVE DIAGNOSTIC TOOL. ................................... 21 
THE PREMISE OF THE STUDY .................................................................................................... 22 
THE THESIS OVERVIEW ........................................................................................................... 24 

CHAPTER TWO - THE LITERATURE ..................................................................... 25 

INTRODUCTION ..................................................................................................................... 25 
TRENDS IN SCIENCE EDUCATION RESEARCH FOR THE LAST DECADES .............................................. 29 
FINDINGS SPECIFIC TO SCIENTIFIC LITERACY IN ALL ITS FORMS ................. 31 
IMPORTANT DISTINCTIONS ..................................................................................................... 32 
DISTINCTION ONE: SCIENTIFIC LITERACY .................................................. 32 
DISTINCTION TWO: THE SCIENTIFIC STYLE OF ENGLISH FOR SCHOOL SCIENCE 
AND SCIENTIFIC ENGLISH ........................................................................ 34 
SCIENCE LITERACY APPLIED ..................................................................................................... 36 
DEFINING METALANGUAGE, LITERACY AND DISCOURSE .................................... 40 
THE SCIENCE TEACHER AND THE MASTERY OF THE SCIENTIFIC STYLE OF 
ENGLISH FOR SCHOOL SCIENCE................................................................................. 44 
LANGUAGE DEMANDS OF SCIENTIFIC READING .................................................... 50 
STUDENT PERFORMANCE ON ASSESSMENT TASKS ............................................... 51 
CORPUS LINGUISTIC STUDIES .................................................................................... 54 
LINGUISTIC FRAMEWORK: .......................................................................................... 57 
SOCIOLINGUISTICS: ................................................................................ 57 
PSYCHOLINGUISTICS ............................................................................... 58 
SCOPE OF THIS RESEARCH .......................................................................................... 62 
USE OF SECONDARY DATA – MOTIVE AND PRECEDENCE .............................................................. 63 
SUMMARY OF RECENT, RELATED STUDIES ............................................................. 64 

CHAPTER THREE - METHODOLOGY .......................................................................... 70 

PART ONE: THE ‘SYSTEMIC IMPLICATIONS OF PEDAGOGY AND ACHIEVEMENT’ PHASE...................... 70 



 

 

 

 

DESCRIPTION OF DATA SET ..................................................................... 70 
THE HYPOTHESIS .................................................................................... 72 
PART TWO: THE LANGUAGE ANALYSIS STUDY ........................................................................... 77 
SELECTION OF THE DATA FOR LINGUISTIC ANALYSIS: ................................ 77 
PART THREE: DATA ANALYSIS ................................................................................................ 82 
ANALYSES OF THE DATA AND ANALYTICAL FRAMEWORK. BRIEF OVERVIEW:82 
METHODS OF ANALYSIS .......................................................................................................... 85 
CORPUS LINGUISTIC ANALYTICAL FRAMEWORK OVERVIEW .......................................................... 87 
DETAILED LOOK AT METHODOLOGY ASSOCIATED WITH THE USE OF WORDLIST FUNCTION OF WORDSMITH 

TOOLS 6.0 ........................................................................................................................... 89 
SYSTEMIC FUNCTIONAL LINGUISTICS FRAMEWORK 0VERVIEW ...................................................... 96 
DETAILED LOOK AT METHODOLOGY ASSOCIATED WITH THE USE OF SYSTEMICS FUNCTIONAL LINGUISTIC 

MEASURES ........................................................................................................................... 98 
FUNCTIONAL GRAMMAR – REGISTER: ...................................................... 98 
FUNCTIONAL GRAMMAR - GENRE ............................................................ 99 
FUNCTIONAL GRAMMAR - COHESION .................................................... 102 
FUNCTIONAL GRAMMAR – NOMINALISATION ......................................... 102 
FUNCTIONAL GRAMMAR – DIFFICULTIES ASSOCIATED WITH SCIENTIFIC 
WRITING. ............................................................................................ 104 
THE LANGUAGE COMPLEXITY MODEL ..................................................................................... 106 
COMPLEXITY COMPONENT ONE: ELABORATION – THE MEASURE OF THE 
ARRANGEMENT, DETAIL AND DESIGN OF THE SENTENCES IN THE TASK. ... 107 
COMPLEXITY COMPONENT TWO: TECHNICITY - A MEASURE OF THE DEGREE TO 
WHICH TECHNICAL LANGUAGE IS USED IN THE TEXT. ............................. 109 
COMPLEXITY COMPONENT THREE: PRECISION - A MEASURE OF THE DEGREE 
TO WHICH DESCRIPTIVE LANGUAGE IS USED IN THE TEXT. ...................... 111 
COMPLEXITY COMPONENT FOUR: DISCOURSE-EXPRESSION - A MEASURE OF 
THE DEGREE TO WHICH SUBJECT SPECIFIC, GRAMMATICAL FEATURES OCCUR 
IN THE TEXT. ........................................................................................ 112 
CODING FOR THE LANGUAGE COMPLEXITY MODEL ................................. 114 
THE STATISTICAL TREATMENT OF THE DATA ............................................................................ 118 

CHAPTER FOUR - RESULTS ..................................................................................... 122 

INTRODUCTION TO THE RESULTS ............................................................................................ 122 
RESULTS CHAPTER OVERVIEW – ORGANISATION OF THE FINDINGS .......... 123 
PART ONE: HIGHLIGHTING THE RELATIONSHIP BETWEEN THE DESCRIPTIVE CORPUS LINGUISTICS METHOD 

OF ANALYSIS AND THE STATISTICS BASED, LANGUAGE COMPLEXITY ANALYSIS. ............................... 127 
RESULTS FROM THE DESCRIPTIVE CORPUS LINGUISTIC METHOD OF ANALYSIS.
 ........................................................................................................... 128 
STATISTICAL RESULTS FROM THE LANGUAGE COMPLEXITY ANALYSIS. ...... 133 
PART TWO: EXPANDING ON THE COMPLEXITY ANALYSIS: RESULTS ILLUSTRATING THE RELATIONSHIPS 

BETWEEN LANGUAGE COMPLEXITY (TEACHERS) WITH STUDENTS’ PRIOR ACHIEVEMENT AND THEIR 

PERFORMANCE ON THE STANDARDS REFERENCED SCHOOL CERTIFICATE SCIENCE EXAMINATION. ..... 143 
DESCRIPTIVE ANALYSIS: COMPARATIVE OVERVIEW (BY AVERAGE USE) OF THE 
DEGREE TO WHICH DIFFICULTIES PARTICULAR TO THE SCIENTIFIC ENGLISH 



 

 

 

 

STYLE OCCUR WITHIN THE TEACHER TASKS AND THE COLLECTIVE STUDENTS’ 
RESPONSES TO THOSE RESPECTIVE TASKS. ............................................. 144 
MULTIPLE REGRESSION AND LANGUAGE COMPLEXITY (TEACHERS) .......... 151 
CORRELATION ANALYSIS AND LANGUAGE COMPLEXITY (TEACHERS) ........ 153 
PART THREE: THE ANALYSIS OF ‘TEACHER PRACTICE (LANGUAGE)’ ............................................ 158 
TEACHER PRACTICE (LANGUAGE) AND THE SCHEMATIC STRUCTURE ANALYSIS 
OF THE PRACTICAL REPORTS DONE BY STUDENTS IN RELATION TO THE 
DEMANDS OF THE RESPECTIVE TEACHER TASKS...................................... 161 
QUALITY TEACHING AND LANGUAGE COMPLEXITY (STUDENTS) ............... 165 
VARIANCE DECOMPOSITION .................................................................  167 

CHAPTER FIVE - DISCUSSION .................................................................................. 170 

THE MAIN FINDINGS ............................................................................................................ 170 
FINDING ONE: CORPUS LINGUISTICS VERSUS LANGUAGE COMPLEXITY ..... 171 
FINDING TWO: EXPANDING ON LANGUAGE COMPLEXITY ANALYSIS ......... 177 

CHAPTER SIX - CONCLUSION .................................................................................. 197 

ACCOUNTING FOR CORPUS LINGUISTICS AND LANGUAGE COMPLEXITY DIFFERENCES ...................... 198 
LANGUAGE COMPLEXITY EXPLAINED ....................................................................................... 206 
‘TEACHER PRACTICE (LANGUAGE)’ ......................................................................................... 209 
DISCOURSE-EXPRESSION ....................................................................................................... 214 
LANGUAGE SIMPLIFICATION .................................................................................................. 216 
LIMITATIONS AND PROJECTIONS ............................................................................................ 217 

BIBLIOGRAPHY ...................................................................................................... 221 

APPENDICES ....................................................................................................... 233 

APPENDIX 1: RAW COPIES OF TEACHER TASKS ................................................ 233 
(SCANNED AND CONVERTED TO WORD) ............................................................ 233 
APPENDIX TWO ........................................................................................................... 262 
APPENDIX THREE ........................................................................................................ 311 
APPENDIX FOUR .......................................................................................................... 315 

 

 



 

 

i | P a g e  

 

STATEMENT OF ORIGINALITY 

This thesis contains no material which has been accepted for the award of any 

other degree or diploma in any university or other tertiary institution and, to the 

best of my knowledge and belief, contains no material previously published or 

written by any other person, except where due reference has been made in the 

text. I give consent to the final version of my thesis being made available 

worldwide when deposited in the University’s Digital Repository subject to the 

provision of the Copyright Act of 1968. 

  



 

 

ii | P a g e  

 

ACKNOWLEDGEMENTS 

I would like to express my sincere gratitude to my supervisor Mitch O’Toole. 

Mitch’s guidance has paid a major role in my journey into academia. As a mentor 

he has balanced professionalism with genuine interest and compassion. Mitch, 

and his wife Gjyn are, by their very nature exemplars, and have been hugely 

motivating influences in this process.  

I would also like to thank James Ladwig, my co-supervisor. His perspective and 

knowledge are extensive and invaluable. I am grateful for his time, his expertise, 

his humour and his candour.  

I am grateful to the SIPA team lead by Jenny Gore, James Ladwig, Wendy Miller 

(deceased) and Tom G. Griffiths, aided by the host of research assistants that 

worked with them, for conceptualising the SIPA project. The project was 

comprehensive, extensive and meticulously run, which meant that the data was 

viable, reliable and accessible. I am humbly grateful that they trusted me with 

their brainchild. I would like to specially acknowledge Mr. Hywell Ellis, the 

research assistant charged with the responsibility of introducing me to the 

samples and data. He was very patient, and his help was invaluable.  

I would like to thank Dr. Noel Woodroffe and his wife June for encouraging me 

to embrace what they called “my gift for teaching”. Their counsel empowered 

me to embrace my journey as an educator.  

I would also thank my former church community for being like a family to our 

family. Living in a foreign country, away from all that is loving, familiar, 



 

 

iii | P a g e  

 

trustworthy, trusting and accepting can be very isolative and difficult. Combine 

that with the fact that a degree of seclusion is part and parcel of the PhD process, 

I found it very helpful to have a group of people from whom exuded a feeling of 

belonging and community. I wish to thank Max and Mary Warren, the leaders of 

Generatione Ministries, this amazing church on the Central Coast for deliberately 

placing a high premium on relationship building within their community. I wish 

to thank the Coplands (Fran, Daniel, Beck, Hannah, Elijah and Sophie), the 

Williams (Trevor, Cath, Ash and Chels), Kevin and Marcia Lieschke and Renata 

Mears for wholeheartedly embracing Max and Mary’s values, by putting such 

into practice, and in so doing being particularly welcoming to us. I’d also like to 

thank Kate Kelleher, another member of Gene for effecting these tenets in her 

friendship and through her business KCConsultancy Services which provided 

both practical (transcription and typing services) and motivational support 

(through the thought provoking and inspirational annual ‘KICKSTART’ 

conferences) though my PhD journey. 

And I wish to thank my family. 

My parents, Robbie and Kathleen have always demanded the best from myself 

and my sisters. They have lead by example, always giving and doing their utmost, 

sacrificially for us and for others. My parents are both educators – my dad, 

Robbie is a retired head of Mathematics and my mum, Kathleen is a retired 

primary school principal. From visiting them at work, watching them teach, 

witnessing them bringing their students home in their hearts, I developed a 

love/hate/love relationship with schooling and education. From my father I 



 

 

iv | P a g e  

 

developed a fascination with the world from a scientific viewpoint and a love for 

mathematics. My mother very deliberately placed within me a love for the 

written word and beautiful expression. My passions are an intriguing 

combination of their passions and for this I am grateful. As a child they 

nicknamed me Doctor Karina Richardson. I know they were thinking of a different 

kind of ‘doctor’, but the epithet was meant to inspire, challenge and encourage 

me - and it did. Because of them I never knew I could be limited by race or gender 

until the rest of the world tried its utmost to “put me in my place”. By then 

however my sense of self, so engrained, though challenged was never defeated 

and for this I will remain ever grateful to my dad and mum.  

I wish to thank my sisters. They have this place in my heart that nothing and no 

one can displace. The three of us are vastly different, but the same. We are a 

team.  

I thank them for the loud, scandalous laughter. I thank them for the quiet deep 

conversations. I thank them for the texts, emails, phone calls, Facebook posts 

and times of catching a movie together. I thank them for their un-vocalised 

demand that I be an example to them. I thank them for being examples to me. I 

thank them for our love for one another. That love has been such a support to 

me.  

I thank my beautiful baby sister Krystal for her jovial spirit and her pretty smile. I 

thank her for challenging and encouraging me. I thank her for her excellence and 

ambition. I always knew she should be a lawyer. No one can argue like my 



 

 

v | P a g e  

 

Krypsie. I thank her for loving my kids and sharing her life with us. I thank her for 

being the gem that she is.  

In 2014 my Kerry, the glue of our team passed away suddenly. Kerry’s birth 

transformed me from an only child into a big sister, and her death broke my heart 

- it will never fully heal. But I thank my darling girl for her light which shines even 

now. I thank her for tenacity and strength. I thank her for blessing me with her 

love for me. I miss her. I cannot believe that she is missing this moment when so 

much of this moment is about her.  

And finally my husband, Paul and my wonderful children, Jehan Rhys Stephen (6) 

and Kayla-Amani Robbi (4). This journey has been as much theirs as it has been 

mine. We often joke that we have all been doing a PhD together. It has been a 

crazy eight years. I thank my PhD babies for coming into this PhD flavoured world 

and quickly and cutely adopting university conversational jargon as their own. I 

thank them for their unfettered love for me. I thank them for silly songs and 

childish books and school photos and football games and ballet and swimming 

classes, and piano and violin lessons and opportunities for parent helping at 

school and school outings and birthday parties and play dates and the countless 

ways in which they kept me busy and happy and fulfilled – so that my heart was 

light enough to work hard to complete my research. They are the very best 

children I could have hoped for. I thank them for that.  

My husband has been a practical, spiritual and emotional support. He has stayed 

up with me at nights, he has listened to my fears and helped dispel them. He has 

provided support with computer programs I didn’t understand, he’s helped me 



 

 

vi | P a g e  

 

transcribe mounds of handwritten student work. He has laughed with me and 

dried my tears. For this and more I thank him.  

I have tried to balance everything such that I need never be absent from my 

family in any way. I have always prioritised my husband and children over the 

PhD. But there were times when the laundry baskets piled high, and meals were 

late or absent and we had to get take-out. There were times when the rooms got 

a bit messier than any of us would like. At those times my family rallied. They 

helped, or turned a blind eye. 

 They forgave and supported.  

I am so grateful to them and so proud.  

Thank you my precious little clan.   

Thank you! 

  



 

 

vii | P a g e  

 

LIST OF TABLES 
TABLE 2. 1: TABLE GIVING THE DETAILS OF THE SCIENCE EDUCATION JOURNALS EXPLORED IN THE ‘DRILL DOWN’. .. 30 
TABLE 2. 2: TABLE GIVING A GENERAL OVERVIEW OF THE KINDS OF RESEARCH HAPPENING IN THE FIELD OF 

EDUCATION FOR THE PAST TWO DECADES ............................................................................................... 30 
TABLE 2. 3 SUB-CATEGORIES FOR 'SCIENTIFIC LITERACY' ............................................................................. 32 
 
TABLE 3. 1: TABLE SHOWING THE QUALITY TEACHING DIMENSIONS AND THE ELEMENTS CONTAINED WITHIN EACH 

DIMENSIONS....................................................................................................................................... 72 
TABLE 3. 2: CODING SCALES FOR METALANGUAGE (EXTRACTED FROM GORE ET AL, 2007) ............................... 74 
TABLE 3. 3: CODING SCALES FOR SUBSTANTIVE COMMUNICATION (EXTRACTED FROM GORE ET AL, 2007) .......... 75 
TABLE 3. 4: CODING SCALES FOR NARRATIVE (EXTRACTED FROM GORE ET AL, 2007) ...................................... 75 
TABLE 3. 5: TABLE ILLUSTRATING THE SELECTED TASKS (WITH DESCRIPTIONS), SIPA ELEMENT SCORES, ‘TEACHER 

PRACTICE (LANGUAGE)’ SCORES AND QUALITY TEACHING TOTAL SCORES ...................................................... 80 
TABLE 3. 6: TABLE SHOWING THE METHODS OF ANALYSIS USED FOR EACH TASK. ............................................ 85 
TABLE 3. 7: TABLE ILLUSTRATING THE NAMING CONVENTIONS AND DEFINITIONS USED IN THE TRADITIONAL AND 

'MODIFIED TRADITIONAL GRAMMAR' DESCRIPTORS .................................................................................. 91 
TABLE 3. 8: TABLE ILLUSTRATING THE FREQUENCY OF OCCURRENCE AND PERCENTAGE DISTRIBUTIONS OF THE WORD-
CLASS 'NOUNS' IN THE CORPORA ............................................................................................................ 92 
TABLE 3. 9: REPRESENTING THE PROCESS OF GENERATING KEY-WORDS FOR THE TEACHER TASKS ....................... 95 
TABLE 3. 10: TABLE ILLUSTRATING THE SEMANTIC RELATIONSHIPS OF THE KEY-WORDS (ADAPTED FROM THORNE, 
GERICKE & HAGBERG, 2013) ................................................................................................................ 96 
TABLE 3. 11: TABLE ILLUSTRATING THE GENRE CLASSIFICATIONS USED IN THIS STUDY ...................................... 99 
TABLE 3. 12: TABLE PROVIDING A SUMMARY DEFINITION OF TERMS DESCRIBING CHALLENGING GRAMMATICAL 

FEATURES OF SCIENTIFIC LANGUAGE (ADAPTED FROM HALLIDAY & MARTIN, 1993 PP. 69-85) ....................... 105 
 
TABLE 4.1: TABLE SHOWING DESCRIPTIVE STATISTICS FOR: QUALITY TEACHING TOTAL, ‘TEACHER PRACTICE 

(LANGUAGE)’, COMPLEXITY COMPONENTS (TEACHERS AND STUDENTS), STUDENT PRIOR ACHIEVEMENT AND 

SCHOOL CERTIFICATE (SCIENCE) ........................................................................................................... 134 
TABLE 4.2: CONSTRUCTING COMPLEXITY - FACTOR ANALYSIS FOR LANGUAGE COMPLEXITY (STUDENTS) ............ 137 
TABLE 4.3: CONSTRUCTING COMPLEXITY - FACTOR ANALYSIS FOR LANGUAGE COMPLEXITY (TEACHERS) ............ 138 
TABLE 4. 4: TABLE ILLUSTRATING CORRELATIONS BETWEEN COMPLEXITY COMPONENTS (TEACHER VERSUS STUDENT) 

AND LANGUAGE COMPLEXITY (TEACHER VERSUS STUDENTS). .................................................................... 140 
TABLE 4.5: TABLE ILLUSTRATING CORRELATIONS BETWEEN LANGUAGE COMPLEXITY (TEACHERS) COMPONENTS. (N) 

= 359 ............................................................................................................................................. 144 
TABLE 4. 6: TABLE SHOWING RESULTS FROM THE MULTIPLE REGRESSION ANALYSIS ...................................... 152 
TABLE 4. 7: TABLE ILLUSTRATING CORRELATIONS BETWEEN STUDENTS' PRIOR ACHIEVEMENT IN READING, LANGUAGE 

AND WRITING AS WELL AS STUDENTS' ACHIEVEMENT IN THE SCHOOL CERTIFICATE SCIENCE WITH LANGUAGE 

COMPLEXITY (TEACHERS) TOTAL AND LANGUAGE COMPLEXITY (TEACHERS) ELEMENTS ................................... 155 
TABLE 4.8: TABLE SHOWING THE CORRELATIONS BETWEEN POST AND PRIOR ACHIEVEMENT SCORES ................ 157 
TABLE 4. 9: TABLE SHOWING TEACHER OBSERVATION CODES BY TASKS ....................................................... 159 
TABLE 4. 10: DESCRIPTIVE STATISTICS FOR THE QUALITY TEACHING ELEMENTS: METALANGUAGE, SUBSTANTIVE 

COMMUNICATION AND NARRATIVE ...................................................................................................... 159 
TABLE 4.11: TABLE SHOWING THE CORRELATIONS BETWEEN SCHOOL CERTIFICATE RESULTS (SCIENCE) RESULTS AND 

QUALITY TEACHING MEASURES ........................................................................................................... 161 
TABLE 4.12: TABLE SHOWING THE DEGREE TO WHICH STUDENT RESPONSES COMPLY WITH THE TEACHER-
MANDATED/EXPECTED SCHEMATIC STRUCTURE FOR TASK 4027 ................................................................ 163 
TABLE 4.13: TABLE SHOWING THE DEGREE TO WHICH STUDENT RESPONSES COMPLY WITH THE TEACHER-
MANDATED/EXPECTED SCHEMATIC STRUCTURE FOR TASK 4031 ................................................................ 164 



 

 

viii | P a g e  

 

TABLE 4.14: TABLE SHOWING THE DEGREE TO WHICH STUDENT RESPONSES COMPLY WITH THE TEACHER-
MANDATED/EXPECTED SCHEMATIC STRUCTURE FOR TASK 4549 ................................................................ 164 
TABLE 4.15: TABLE SHOWING THE DEGREE TO WHICH STUDENT RESPONSES COMPLY WITH THE TEACHER-
MANDATED/EXPECTED SCHEMATIC STRUCTURE FOR 4559 ........................................................................ 165 
TABLE 4.16: TABLE SHOWING CORRELATION BETWEEN LANGUAGE COMPLEXITY (STUDENTS) COMPONENTS AND 

QUALITY TEACHING LANGUAGE MEASURES ............................................................................................ 165 
TABLE 4.17: TABLE ILLUSTRATING CORRELATIONS BETWEEN LANGUAGE COMPLEXITY (STUDENTS) AND POST AND 

PRIOR ACHIEVEMENT ......................................................................................................................... 166 
TABLE 4. 18: TABLE ILLUSTRATING CORRELATIONS BETWEEN THE ELEMENTS OF TEACHER PRACTICE (LANGUAGE) 

AND THE STUDENTS' SCHOOLS CERTIFICATE RESULTS (SCIENCE) ................................................................. 167 
TABLE 4.19: TABLE SHOWING VARIANCE DECOMPOSITION MEASURES WITH THE STUDENT POPULATION AS PER THE 

RESPONSES TO THE TASKS ASSIGNED THEM ............................................................................................ 168 

  



 

 

ix | P a g e  

 

LIST OF FIGURES 
FIGURE 1. 1: FLOWCHART PROVIDING AN OVERVIEW OF THE THESIS ............................................................. 24 
 
FIGURE 2. 1 LITERACY AS A FIELD IN TENSION (ADAPTED FROM O'TOOLE, MCKOY, APAWAN, 2012) ................. 33 
FIGURE 2. 2: A REPRESENTATION OF THE SCIENTIFIC STYLE OF ENGLISH FOR SECONDARY SCHOOLS (ADAPTED FROM 

O'TOOLE & LAUGESEN, 2011) .............................................................................................................. 35 
FIGURE 2. 3 LITERACY AS A NODE WITHIN WIDER TENSIONS (ADAPTED FROM O'TOOLE, MCKOY & APAWAN, 2012)
 ....................................................................................................................................................... 39 
 
FIGURE 4. 1 ILLUSTRATING THE PERCENTAGE DISTRIBUTION OF THE WORD-CLASSES NOUNS AND PRONOUNS IN 

THE CORPORA .................................................................................................................................. 129 
FIGURE 4.2: FIGURE ILLUSTRATING THE PERCENTAGE DISTRIBUTION OF THE WORD-CLASS VERBS IN THE CORPORA

 ..................................................................................................................................................... 130 
FIGURE 4. 3: FIGURE ILLUSTRATING THE PERCENTAGE DISTRIBUTION OF THE OTHER WORD-CLASSES IN THE CORPORA

 ..................................................................................................................................................... 132 
FIGURE 4.4: GRAPH SHOWING SCREE PLOT FOR LANGUAGE COMPLEXITY (STUDENTS) ................................... 137 
FIGURE 4.5: GRAPH SHOWING SCREE PLOT FOR LANGUAGE COMPLEXITY (TEACHERS) .................................... 138 
FIGURE 4.6: SCATTERPLOT ILLUSTRATING RELATIONSHIP BETWEEN LANGUAGE COMPLEXITY (TEACHERS) AND 

LANGUAGE COMPLEXITY (STUDENTS) .................................................................................................... 141 
FIGURE 4. 7: CHALLENGING SPECIALIST GRAMMAR IN TASK 4027 - A PRACTICAL 'DESIGN' TASK - SEPARATING 

TECHNIQUES .................................................................................................................................... 146 
FIGURE 4. 8: CHALLENGING SPECIALIST GRAMMAR IN TASK 4031: PRACTICAL TASK - CONSTRUCT A BOAT THAT 

FLOATS ........................................................................................................................................... 146 
FIGURE 4. 9: CHALLENGING SPECIALIST GRAMMAR IN TASK 4123: CREATIVE RESEARCH TASK - PREPARATION OF 

HABITABLE PLANETS REPORT ............................................................................................................... 146 
FIGURE 4. 10: CHALLENGING SPECIALIST GRAMMAR IN TASK 4131: DESIGN A THREE DAY MEAL PLAN ............ 146 
FIGURE 4. 11: CHALLENGING SPECIALIST GRAMMAR IN TASK 4336: BIOLOGY TOPIC REVIEW - TRANSPORT OF GASES 

AND NUTRIENTS TO THE CELLS (WRITTEN SECTION ONLY) ......................................................................... 147 
FIGURE 4. 12: CHALLENGING SPECIALIST GRAMMAR IN TASK 4345: GLOBAL WARMING - CREATION OF A POLITICAL 

PARTY PAMPHLET ............................................................................................................................. 147 
FIGURE 4. 13: CHALLENGING SPECIALIST GRAMMAR IN TASK 4379: CANCER AND CELL DIVISION .................... 147 
FIGURE 4. 14: CHALLENGING SPECIALIST GRAMMAR IN TASK 4416: TOPIC TEST (WRITTEN SECTIONS ONLY) ..... 147 
FIGURE 4. 15: CHALLENGING SPECIALIST GRAMMAR IN TASK 4418: TOPIC TEST (WRITTEN SECTIONS ONLY) ..... 148 
FIGURE 4.16: CHALLENGING SPECIALIST GRAMMAR IN TASK 4549: MAJOR DESIGN PROJECT ......................... 148 
FIGURE 4.17: CHALLENGING SPECIALIST GRAMMAR IN TASK 4559: MAJOR DESIGN PROJECT ......................... 148 
FIGURE 4.18: CHALLENGING SPECIALIST GRAMMAR IN TASK 4586: TOPIC REVIEW TASK - AUSTRALIAN ECOSYSTEMS

 ..................................................................................................................................................... 149 
FIGURE 4.19: CHALLENGING SPECIALIST GRAMMAR IN TASK 4612: TASK BASED ON THE SPACE UNIT ENTITLED "ARE 

WE ALONE?" .................................................................................................................................... 149 
FIGURE 4.20: CHART ILLUSTRATING COMPARATIVELY THE USE OF LEXICAL WORDS IN TEACHER TASKS AND THE 

CORRESPONDING STUDENT RESPONSES (BY CLASS AVERAGE) .................................................................... 150 
FIGURE 4.21: CHART ILLUSTRATING COMPARATIVELY THE LEXICAL DENSITY OF THE TEACHER TASKS AND THE 

CORRESPONDING STUDENT RESPONSES (BY CLASS AVERAGE) .................................................................... 151 
FIGURE 4.22: SCATTERPLOT ILLUSTRATING ASSOCIATION BETWEEN LANGUAGE COMPLEXITY (TEACHERS) AND 

STUDENTS' PERFORMANCE ON THE SCHOOL CERTIFICATE RESULTS (SCIENCE) ................................................ 156 
FIGURE 4. 23: GRAPH SHOWING THE FREQUENCY DISTRIBUTION OF THE TEACHERS' METALANGUAGE USE, OBTAINED 

FROM CLASSROOM OBSERVATION SCORES TAKEN AT THE TIME THE TASKS WERE GIVEN TO THE STUDENTS ......... 160 



 

 

x | P a g e  

 

FIGURE 4. 24: GRAPH SHOWING THE FREQUENCY DISTRIBUTION OF TEACHERS' USE OF SUBSTANTIVE 

COMMUNICATION OBTAINED FROM CLASSROOM OBSERVATION SCORES TAKEN AT THE TIME THE TASKS WERE GIVEN 

TO THE STUDENTS ............................................................................................................................. 160 
FIGURE 4. 25: GRAPH SHOWING FREQUENCY DISTRIBUTION OF TEACHERS' USE OF NARRATIVE OBTAINED FROM 

CLASSROOM OBSERVATION SCORES TAKEN AT THE TIME THE TASK WAS GIVEN TO THE STUDENTS ..................... 160 
 
FIGURE 5. 1: CHART ILLUSTRATING THE CORRELATION BETWEEN TEACHER AND STUDENT COMPLEXITY COMPONENTS 

WITH STUDENTS' PRIOR ACHIEVEMENT AND THEIR PERFORMANCE ON THE SCHOOLS CERTIFICATE (SCIENCE) 

EXAMINATION .................................................................................................................................. 184 
FIGURE 5. 2: CHART SHOWING THE CORRELATION BETWEEN STUDENT PRIOR ACHIEVEMENT, ‘TEACHER PRACTICE 

(LANGUAGE)’, LANGUAGE COMPLEXITY (STUDENTS) AND STUDENT PERFORMANCE ON THE SCHOOL CERTIFICATE 

(SCIENCE) EXAMINATION .................................................................................................................... 188 
FIGURE 5. 3: CHART SHOWING THE CORRELATIONS BETWEEN PRIOR ACHIEVEMENT, ‘TEACHER PRACTICE 

(LANGUAGE)’ AND THE SCHOOLS CERTIFICATE RESULTS ............................................................................ 195 
 
 



 

 

xi | P a g e  

 

  

RESEARCH QUESTION 

What connection(s) would an analysis of science teacher writing (scientific 

language constructs, demands and implications) demonstrate between teacher 

language, student language, and student performance? 

More specifically: 

1. What features characterise the language of science assessment tasks? 

2. What features characterise the language of student responses to science 

assessment tasks? 

3. What interactions exist between teacher assessment and student response 

language that might contribute to the differences in student outcomes? 
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ABSTRACT 

The aim of the study is to ascertain the important linguistic associations between 

the language constructs of teacher designed assessment tasks and the language 

constructs of the student responses to these tasks. The data sample being utilised 

was generated from the SIPA (Systematic Implications of Pedagogy and 

Achievement) study conducted between 2004 and 2007 by the University of 

Newcastle, NSW, Australia. 

Computer software (Wordsmith tools 6.0) is the instrument that has been utilised 

to explore the large corpus of data for descriptive linguistic features such as 

frequencies and distribution of words (technical and semi-technical) and word use 

in context (concordances). The investigation of a noteworthy portion of the data 

has been accomplished using a modified Hallidayan ‘Systemic Functional 

Linguistic’ analytical framework, the intent being the classification of the words 

generated by the Corpus Linguistics software instrument according to traditional 

grammatical descriptors of the word (parts of speech); the syntactic behaviour of 

words; the semantic operation of words; the morphological function of words and 

the meaning of words in context. A Language Complexity Model was developed 

for the study from the two descriptive viewpoints. This model was designed to 

analyse the text in a way that was specific to elucidating the features and 

challenges of scientific writing and the degrees to which these occurred in the 

samples. The model broke Language Complexity down into four components, 

namely Discourse-expression, Precision, Technicity and Elaboration. Statistical 

analyses involving the literacy related prior achievement of the students; the 
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performance of the students on the standards referenced School Certificate 

examination and SIPA ‘Teacher Practice (Language)’, data obtained from 

classroom observations data from the teachers were conducted to determine 

associations with the Complexity of the language used in the teacher tasks 

examined and the corresponding students’ responses to those tasks. Where 

possible inferences were made regarding whether or not Language Complexity in 

teacher writing could be a predictor of student performance. The results of the 

study will hopefully provide insight into the association between the novices’ high 

or low achievement on scientific tasks and the scientific language used in the 

design of the task, by those with mastery and hopefully inform teaching practice 

in the future.   


