
This resource was downloaded 
from https://rsc.li/47dZwNo  

References 
 

• Abraham, M.R. and Wilkinson, V.M. (1994) A cross-age study of the understanding 

of five chemistry concepts Journal of Research in Science Teaching 31 (2) 147 - 165 

• Ahtee, M. and Varjola, I. (1998) Students’ understanding of chemical reaction 

International Journal of Science Education 20 (3): 305 - 316 

• Andersson, B. (1984) Chemical reactions Report: Elevperspektiv number 12 

Göteborg: University of Göteborg 

• Andersson, B. (1986) Pupils’ explanations of some aspects of chemical reactions 

Science Education 70: 549 – 563 

• Andersson, B. (1990) Pupils’ conceptions of matter and its transformations (Age 12-

16) Studies in Science Education 18: 53 – 85 

• Atkins, P. (1989)General Chemistry London: Freeman 

• Banks, P. J. (1997) Students’ understanding of chemical equilibrium Unpublished MA 

thesis, Department of Educational Studies, University of York 

• Banerjee, A. (1991) Misconceptions of students and teachers in chemical equilibrium 

International Journal of Science Education 13 (3) 355-362 

• Bar, V. and Galili, I. (1994) Stages of children's views about evaporation International 

Journal of Science Education 16 (2) 157 - 174 

• Bar, V. and Travis, A.S. (1991) Children’s views concerning phase changes Journal 

of Research in Science Teaching 28 (4): 363-382 

• Barker, V. (2002) Building Success in GCSE Science: Chemistry Dunstable: Folens 

Publishers 

• Barker, V. (2001a) Chemical concepts: particles are made of this… Education in 

Chemistry 38 (2):36 

• Barker, V. (2001b) Chemical concepts: changing matter Education in Chemistry 38 

(4): 92 

• Barker, V. (2001c) Chemical concepts: introducing chemical reactions Education in 

Chemistry 38 (6): 147 

• Barker, V. (1995) A longitudinal study of 16-18 year olds’ understanding of basic 

chemical ideas unpublished D.Phil. thesis, Department of Educational Studies 

University of York 

• Barker, V. (1990) Children's understanding of the kinetic particle theory Unpublished 

MA dissertation: University of London 

• Barker, V. and Millar, R. (1999) Students’ reasoning about chemical reactions: what 

changes occur during a context-based post-16 chemistry course? International 

Journal of Science Education 21 (6) 645-665 

• Barker, V. and Millar, R. (2000) Students’ reasoning about thermodynamics and 

chemical bonding: What changes occur during a context-based post-16 chemistry 

course? Accepted for publication in International Journal of Science Education, 2000 

• Ben-Zvi, R., Eylon, B-S and Silberstein, J. (1986) Is an atom of copper malleable? 

Journal of Chemical Education 63: 64-66 

• Ben-Zvi, R., Eylon, B. Silberstein, J. (1987) Students’ visualisation of chemical 

reactions Education in Chemistry 24:117-120 

• Benson, D.L., Wittrock, M.C. and Baur, M.E. (1993) Students' preconceptions of the 

nature of gases Journal of Research in Science Teaching 30 (6) 587 – 597 

• Bergquist, W. and Heikkinen, H. (1990) Students’ ideas regarding chemical 

equilibrium Journal of Chemical Education 67 (12) 1000-1003 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• Beveridge, M. (1985) The development of young children's understanding of the 

process of evaporation British Journal of Educational Psychology 55: 84 – 90 

• Boohan, R. and Ogborn, J. (1996) Energy and Change Association for Science 

Education: Hatfield UK 

• BouJaoude, S.B. (1991) A study of the nature of students' understandings about the 

concept of burning Journal of Research in Science Teaching 28 (8) 689 - 704 

• BouJaoude, S.B. and Barakat, H. (2000) Secondary school students’ difficulties with 

stoichiometry School Science Review 81 (296): 91 - 98 

• Briggs, H. and Holding, B. (1986) Aspects of Secondary Students’ understanding of 

elementary ideas in chemistry: Full Report Children’s Learning in Science Project 

Leeds: University of Leeds 

• Brook, A., Briggs, H. and Driver, R. (1984) Aspects of Secondary Students’ 

understanding of the particulate nature of matter Children’s Learning in Science 

Project Leeds: University of Leeds 

• Burton, G., Holman, J., Pilling, G. and Waddington, D. (1994) Salters Advanced 

Chemistry: Chemical Ideas Heinemann Educational Publishers: Oxford UK 

• Butts, B. and Smith, R. (1987) HSC Chemistry students’ understanding of the 

structure and properties of molecular and ionic compounds Research in Science 

Education 17: 192 - 201 

• Carmichael, P., Driver, R., Holding, B., Phillips, I., Twigger, D. and Watts, M. (1990) 

Research on students' conceptions in science: A bibliography Children's Learning in 

Science Group: University of Leeds Cosgrove and Osborne (1981) 

• Cros, D., Maurin, M., Amouroux, R., Chastrette, M., Leber, J. and Fayol, M. (1986) 

Conceptions of first-year university students of the constituents of matter and the 

notions of acids and bases European Journal of Science Education 8 (3) 305-313 

• Cros, D. and Chastrette, M.and Fayol, M. (1988) Conceptions of second year 

university students of some fundamental notions in chemistry International Journal of 

Science Education 10 (3) 331-336 

• Carr, M. (1984) Model confusion in chemistry Research in Science Education 14: 97 

- 103 

• Cosgrove, M.R. and Osborne, R. (1981) Physical change: A working paper of the 

Learning in Science Project (no. 26) University of Waikato, Hamilton, New Zealand 

• Dierks, W. (1981) Teaching the mole European Journal of Science Education 3: 145-

158  

• van Driel, J.H., de Vos, W. and Verdonk A.H. (1989) Why do some molecules react 

while others don’t? Unpublished paper, University of Utrecht 

• Donnelly, J.F. and Welford, A.G. (1988) Children's performance in chemistry 

Education in Chemistry 25 (1) 7 – 10 

• Dow, W.M., Verdonk, A.H. and Wilson, D. (1978) Pupils’ concepts of gases liquids 

and solids Dundee: Northern College of Education, Dundee campus 

• Driver, R. (1983) The pupil as scientist? Open University Press: Milton Keynes 

• Driver, R., Guesne, E. and Tiberghien, A., eds (1985) Children's Ideas in Science 

Open University Press: Milton Keynes 

• Driver, R., Squires, A., Rushworth, P. and Wood-Robinson, V. (1994) Making sense 

of secondary science Routledge and Kegan Paul: London 

• Duit, R. and Kesidou, S. (1988) Students' understanding of basic ideas of the second 

law of thermodynamics Research in Science Education 18: 186 – 195 

• Engel Clough, E. and Driver, R. (1986) A study of consistency in the use of students' 

conceptual frameworks across different task contexts Science Education 70 (4) 473 - 

496 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• Freemantle (1987) Chemistry in Action, 1st Edition London: Macmillan 

• Gabel, D.L. (1993) Use of the particle nature of matter in developing conceptual 

understanding Journal of Chemical Education 70: 193-194 

• Gabel, D.L. and Samuel, K.V. (1987) Understanding the particulate nature of matter 

Journal of Chemical Education 64 (8) 695 – 697 

• Garnett, P., Garnett, P. and Hackling, M. (1995) Students’ alternative conceptions in 

chemistry: A review of research and implications for teaching and learning Studies in 

Science Education 25: 69-95 

• Gensler, W. (1970) Physical versus chemical change Journal of Chemical Education 

47 (2) 154 – 155 

• Gorodetsky, M. and Gussarsky, E. (1986) Misconceptualisation of the chemical 

equilibrium concept as revealed by different evaluation methods European Journal of 

Science Education 8 (4): 427-441 

• Griffiths, A.K. and Preston, K.R. (1992) Grade-12 students' misconceptions relating 

to fundamental characteristics of atoms and molecules Journal of Research in 

Science Teaching 29 (6) 611 – 628 

• Gussarsky, E. and Gorodetsky, M. (1988)On the chemical equilibrium concept: 

constrained word associations and conception Journal of Research in Science 

Teaching 25 (5) 319 - 333 

• Gussarsky, E. and Gorodetsky, M. (1990) On the concept “chemical equilibrium”: The 

associative framework Journal of Research in Science Teaching 27 (3): 197 - 204 

• Hackling, M.W. and Garnett, P. (1985) Misconceptions of chemical equilibria 

European Journal of Science Education 7 (2): 205 - 214 

• Haidar, A.H. and Abraham, M.R. (1991) A comparison of applied and theoretical 

knowledge of concepts based on the particle nature of matter Journal of Research in 

Science Teaching 29: 611-628 

• Hand, B.M. (1989) Students’ understanding of acids and bases: A two year study 

Research in Science Education 19:133 - 144 

• Hand, B. M. and Treagust, D. F. (1988) Application of a conceptual conflict strategy 

to enhance student learning of acids and bases Research in Science Education 18: 

53 - 63 

• Happs, J. (1980) Particles: A working paper of the Learning in Science Project 

(no.18) University of Waikato, Hamilton, New Zealand 

• Hawkes, S.J. (1992) Arrhenius confuses students Journal of Chemical Education 69 

(7) 542 - 543 

• Hayes, P. (1979) "The naive physics manifesto" In: Michie, D., ed. Expert systems in 

the microeletronic age Edinburgh University Press: Edinburgh 

• Hesse, J.J. and Anderson, C.W. (1992) Students' conceptions of chemical change 

Journal of Research in Science Teaching 29 (3) 277 – 299 

• Holding, B. (1987) Investigation of school children’s understanding of the process of 

dissolving with special reference to the conservation of matter and the development 

of atomistic ideas Unpublished PhD thesis, University of Leeds 

• Johnson, P. (1996) What is a substance? Education in Chemistry March 1996 p 41-

45 

• Johnson, P. (1998a) Progression in children’s understanding of a ‘basic’ particle 

theory: a longitudinal study International Journal of Science Education 20 (4) 393-412 

• Johnson, P. (1998b) Children’s understanding of changes of state involving the gas 

state, Part 1: Boiling water and the particle theory International Journal of Science 

Education 20 (5) 567-583 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• Johnson, P. (1998c) Children’s understanding of changes of state involving the gas 

state, Part 2: Evaporation and condensation below boiling point International Journal 

of Science Education 20 (6) 695-709 

• Johnston, K. and Driver, R. (1991) A case study of Teaching and Learning about 

Particle Theory Leeds: Centre for Studies in Science and Mathematics Education, 

University of Leeds 

• Johnstone, A.H., Macdonald, J.J. and Webb, G. (1977) Chemical equilibria and its 

conceptual difficulties Education in Chemistry 14: 169 - 171 

• Kind, V. (2002a) Chemical concepts: closed system chemical reactions Education in 

Chemistry 39 (2): 36 

• Kind, V. (2002b) Chemical concepts: open system chemical reactions Education in 

Chemistry 39 (4): 91 

• Kind, V. (2003) Chemical concepts: chemical bonds Education in Chemistry 40 (4):93 

• Kind, V. (2004) Chemical concepts: understanding the mole Education in Chemistry 

in press 

• Kruger, C.J. and Summers, M.K. (1989) An investigation of some primary teachers' 

understanding of change in materials School Science Review vol 71 (255): 17-27 

• Lazonby, J.N., Morris, J.E. and Waddington, D.J. (1982) The muddlesome mole 

Education in Chemistry July 1982 p 109 - 111 

• Lee, O., Eichinger, D., Anderson, C. Berkheimer, G. and Blakeslef, T. (1993) 

Changing middle school students’ conceptions of matter and molecules Journal of 

Research in Science Teaching 30: 249-270 

• Loeffler P.A. (1989) Fundamental concepts in the teaching of chemistry Journal of 

Chemical Education 66 (11) 928 – 930 

• Meheut, M. and Chomat, A. (1990) The bounds of children’s atomism: an attempt to 

make children build up a particle model of matter In: PL. Linjse, P.Licht, W. de Vos 

and A.J. Waarlo (eds) Relating Macroscopic Phenomena to Microscopic Particles: A 

Central Problem in Science Education Utrecht: Centre for Science and Mathematics 

Education, University of Utrecht 

• Maskill, R. and Cachapuz, A.F.C. (1989) Learning about the chemistry topic of 

equilibrium: the use of word association tests to detect developing conceptualisations 

International Journal of Science Education 11 (1): 57- 69 

• Meheut, M., Saltiel, E. and Tiberghien, A. (1985) Pupils' (11 - 12 year olds) 

conceptions of combustion European Journal of Science Education 7: 83-93 

• Millar, R. (1989) What use are particle ideas to children? Paper presented at the 

seminar "Relating macroscopic phenomena to microscopic particles: a central 

problem in secondary science education" held at the Centre for Science and 

Mathematics Education, University of Utrecht, 22 - 26 October, 1989 

• Mitchell, A.C. and Kellington, S.H. (1982) Learning difficulties associated with 

particulate theory of matter in the Scottish Integrated Science course European 

Journal of Science Education 4:429-440 

• Nakleh, M. (1992) Why some students don’t learn chemistry Journal of Chemical 

Education 69 (3) 191 - 196 

• Nelson, P. G. (1991) The elusive mole Education in Chemistry July 1991 p 103 - 104 

• Novick, S, and Nussbaum, J. (1978) Junior High School Pupils' understanding of the 

Particulate Nature of Matter: An Interview study Science Education 62 (3) 273 - 281 

• Novick, S. and Nussbaum, J. (1981) Pupils' understanding of the particulate nature of 

matter: A cross-age study Science Education 65 (2) 187 – 196 

• Osborne, R. and Cosgrove M. (1983) Children's conceptions of the changes of state 

of water Journal of Research in Science Teaching 20 (9) 825 – 838 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• Osborne, J. F. and Collins, S. (2000) Pupils’ views of the school science curriculum 

King’s College, London UK 

• Pereira, M. and Elisa, M. (1991) Pupils’ representations of models of water 

International Journal of Science Education 13:313-319 

• Piaget, J. and Inhelder, B. (1974) The child's construction of quantities Routledge 

and Kegan Paul: London 

• Prieto, T., Blanco, A. and Rodriguez, A. (1989) The ideas of 11 to 14 year old 

students about the nature of solutions International Journal of Science Education 11 

(4) 451 – 463 Peterson, R.F. (1993) Tertiary students understanding of covalent 

bonding and structure concepts Australian Journal of Chemical Education July 1993 

p 11 - 15 

• Peterson, R.F. and Treagust, D.F. (1989) Grade-12 students' misconceptions of 

covalent bonding Journal of Chemical Education 66 (6) 459 - 460 

• Pardo, J. and Solaz-Portoles, J.J. (1995) Students’ and Teachers’ misapplication of 

Le Chatelier’s Principle: Implications of the teaching of chemical equilibrium Journal 

of Research in Science Teaching 32 (9) 939-957 

• Ross, K. (1987) A cross-cultural study of people's understanding of the functioning of 

fuels and the process of burning Unpublished paper, The College of St. Paul and St. 

Mary, Cheltenham, Glos. 

• Ross, K. (1993) There is no energy in food and fuels - but they do have fuel value 

School Science Review 75 (221) 39 - 47 

• Ross, B. and Munby, H. (1991) Concept mapping and misconceptions: a study of 

highschool students' understandings of acids and bases International Journal of 

Science Education 13 (1) 11 – 23 

• Rowell, J.A. and Dawson, C.J. (1980) Mountain or Mole hill: Can cognitive 

psychology reduce the dimensions of conceptual problems in classroom practice? 

Science Education 64 (5) 693 - 708 

• Russell, T. and Watt, D. (1990) Evaporation and Condensation A primary SPACE 

research report: University of Liverpool Press 

• Russell, T., Harlen, W. and Watt, D. (1989) Children's ideas about evaporation 

International Journal of Science Education 11, Special Issue, 566 – 576 

• Schollum, B. (1981a) Chemical change: A working paper of the Learning in Science 

Project (no. 27) University of Waikato, Hamilton, New Zealand 

• Schollum, B. (1981b) Burning: A working paper of the Learning in Science Project 

(no. 36) University of Waikato, Hamilton, New Zealand 

• Schollum, B. (1982) Reactions: A working paper of the Learning in Science Project 

(no.37) University of Waikato, Hamilton, New Zealand 

• Scott, P. (1992) Pathways in Learning Science: a case study of the development of 

one student’s ideas relating to the structure of matter In: R Duit, F. Goldberg, and H. 

Niedderer, H. (eds) Research in Physics Learning: Theoretical Issues and Empirical 

Studies, Kiel: University of Kiel 

• Sequeria, M. and Leite, L. (1990) On relating macroscopic phenomena to 

microscopic particles at the junior high school level In: PL. Linjse, P.Licht, W. de Vos 

and A.J. Waarlo (eds) Relating Macroscopic Phenomena to Microscopic Particles: A 

Central Problem in Science Education Utrecht: Centre for Science and Mathematics 

Education, University of Utrecht 

• Séré, M.-G. (1982) A study of some frameworks used by pupils aged 11-13 years in 

the interpretation of pressure European Journal of Science Education 4:299-309 

• Séré, M.-G. (1986) Children’s conceptions of the gaseous state, prior to teaching 

European Journal of Science Education 8 (4) 413-425 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• Stavy, R. (1988) Children’s conception of gas International Journal of Science 

Education 10 (5) 553 – 560 

• Stavy, R. (1990a) Children’s conception of changes in the state of matter: From liquid 

(or solid) to gas Journal of Research in Science Teaching 27 (3) 247-266 

• Stavy, R. (1990b) Pupils’ problems in understanding conservation of matter 

International Journal of Science Education 12 (5) 501-512 

• Stavy, R. and Stachel D. (1985) Children’s ideas about ‘solid’ and ‘liquid’ European 

Journal of Science Education 7 (4) 407-421 

• Strong, L. E. (1970) Differentiating Physical and Chemical Changes Journal of 

Chemical Education 47 (10) 689-690 

• Taber, K.S. (2002) Chemical misconceptions – prevention, diagnosis and cure 

Volumes 1 and 2 London: Royal Society of Chemistry 

• Taber, K.S. (1993a)Case study of an A level student's understanding of chemical 

bonding: Annie Working paper: Havering College of Further and Higher Education 

• Taber, K.S. (1993b) Stability and lability in student conceptions: some evidence form 

a case study Paper presented at the British Educational Research Association 

Annual Conference, University of Liverpool, September, 1993 

• Taber, K.S. (1993c) Understanding the ionic bond: student misconceptions and 

implications for further learning Paper presented at the Royal Society of Chemistry 

Autumn Meeting, University of Warwick, September, 1993 

• Taber, K.S. (1994) Misunderstanding the ionic bond Education in Chemistry 31 (4) 

100 - 103 

• Taber, K.S. (1996) The secret life of the chemical bond: students’ anthropomorphic 

and animistic references to bonding International Journal of Science Education 18 (5) 

557-568 

• Taber, K.S. (1997a) Understanding chemical bonding unpublished PhD thesis, 

Faculty of Education, Roehampton Institute University of Surrey 

• Taber, K.S. (1997b) Student understanding of ionic bonding: molecular versus 

electrostatic framework? School Science Review June 1997 78 (285) 85 - 95 

• Taber, K.S. (1998) The sharing out of nuclear attraction: or ‘I can’t think about 

physics in chemistry’ International Journal of Science Education 20 (8) 1001-1014 

• Tan, K-C. D. and Treagust, D.F. (1999) Evaluating students’ understanding of 

chemical bonding School Science Review September 1999 81 (294) 

• Treagust, D. F. and Graeber, W. (1999) Teaching approaches and learning 

outcomes for “Chemistry equilibrium” in senior high school in Australia and Germany 

in: Proceedings of the Second International Conference of the European Science 

Education Research Association volume 2 p 605-607 eds: Komorek, M., Behrendt, 

H., Dahncke, H., Duit, R., 

• Graeber, W. and Kross, A. University of Kiel, Germany 

• Tytler, R. (1998) Children’s conceptions of air pressure: exploring the nature of 

conceptual change International Journal of Science Education 20 (8) 929-958 

• Vogelezang, M.J. (1987) Development of the concept 'chemical substance' – some 

thoughts and arguments International Journal of Science Education 7 (5) 519 - 528 

• de Vos and Verdonk (1985a) A new road to reactions part 1. Journal of Chemical 

Education 62:238-240 

• de Vos and Verdonk (1985b) A new road to reaction part 2 Journal of Chemical 

Education 62: 648-649 

• de Vos and Verdonk (1986) A new road to reaction part 3: Teaching the heat effect of 

reactions Journal of Chemical Education 63: 972-974 

https://rsc.li/47dZwNo


This resource was downloaded 
from https://rsc.li/47dZwNo  

• de Vos and Verdonk (1987a) A new road to reactions part 4: The substance and its 

molecules Journal of Chemical Education 64:692-694 

• de Vos and Verdonk (1987b) A new road to reactions part 5: The elements and its 

atoms Journal of Chemical Education 64: 1010-1013 

• Wandersee, J.H., Mintzes, J.J. and Novak, J.D. (1994) Research on alternative 

conceptions in science In: D. Gabel, (ed) Handbook of Research on Science 

Teaching and Learning New York: Macmillan p 177- 210 

• Watson, R.J., Prieto, T. and Dillon, J. S. (1997) Consistency of students’ 

explanations about combustion Science Education 81:425-444 

• Wheeler, A.E. and Kass, H. (1978) Student misconceptions in chemical equilibrium 

Science Education 62 (2) 223 – 232 

• Westbrook, S.L. and Marek, E.D. (1991) A cross-age study of student understanding 

of the concept of diffusion Journal of Research in Science Teaching 28: 649-660 

 

 

https://rsc.li/47dZwNo

