
LIST OF REFERENCES 

AKUBUE, A.I. 1995. Towards Technology Education. Tech Directions, 55(3): 1-5. 

AMERICAN ASSOCIATION OF UNIVERSITY WOMEN, 1992. How schools 

shortchange girls. A study of major findings on girls and education. 

Washington DC. 

ANON. 1999. South Africa Country Commercial. Accessed on 2006111/28 at 

http://www.mac.doc.gov/tcc/data/commerce-htmllcountries/countries5/South 

Africa/Country commercial.html. 

ANON. 2002. What is Technology? Retrieved on 2005/10/30 at: 

http:/ /www.mcps.k 12.md. us/curriculum/teched/teched.html. 

ANON. 2006. Process of selecting representative units of a population for research. 

Accessed on 2006/04/24 at file://H:\chapter 10 Population and sampling.html. 

ANON. 2007 (a). Quality Management. Retrieved on 2007/06/21 at 

http://www.managementhelp.org/guality/guality.html. 

ANON. 2007 (b). Responsible use ofTechnology Resources. Retrieved on 

2007/07/02 at http:/ /www.lclark.edu/-infotech/IT/respuse.html. 

ANKIEWICZ, P.J. 1993. Aspects ofthe planning ofTechnology education for 

South African schools. !DATER 93 Loughborough University of Technology 

pp123 -125. 

264 



ANCKIEWICZ, P 1995. The Planning of Technology Education for South African 

Schools. International Journal of Technology and Design Education, 5(3): 245 

-254. 

ARY, D. JACOBS, L.C. AND RAZAVIEH, A. 1990. Introduction to Research in 

education (41
h ed.). Unites States of America. Holt, Rinehart and Winston, Inc. 

ATKINSON, S.E. 1999. Key factors influencing pupil motivation in design and 

technology. Journal of Technology Education 10(2), Spring 1999. Retrieved 

on 2005/09/08 at http://scholar.lib.vt.edu/ejournals/JTE/v1 On2/pdf. 

BABBlE, E. 1989. The Practice of Social Research. California: Belmont 

Publishing. 

BABBlE, E. AND MOUTON, J. 2001. The Practice of social research. New York: 

Oxford University Press. 

BAUER, S.C. 2000. Should achievement tests be used to judge school quality? 

Education Policy Analysis Archives, 8(46). Retrieved on 2005/09/08 at 

http:/ I epaa.asu.edu/epaa/v8n46 .html. 

BENTLY, D. AND WATTS, M. 1994. Primary science and Technology. 

Buckingham, UK: Open University Press. 

BERK, L. 2000. Child Development. Boston: Allyn and Bacon. 

BLACK, P. 1998. An International overview of curricular approaches and Models 

in Technology Education. Retrieved on 2005/09/03 at 

http:/ /www.scholar.lib. vt.edu/ejournals/JOTS/Winter-Spring-1998/black.html. 

265 



BLANDOW, D. AND MOSNA, F. 1994. Technology education in Central and 

Eastern Europe. In D. Layton (Ed), Innovation in science and technology 

education: Vol. 5: pp 91- 102. Paris: UNESCO. 

BORG, W.R. AND GALL, M.D. 1989. Educational research: an introduction. New 

York: Longman. 

BOSER, R.A., PALMER, J.D., AND DAUGHERTY, M.K. 1998. Students 

attitudes toward technology in selected education programs. Journal of 

Technology Education, 10(1), 2-3. Retrieved on 22110/2007 at 

http://scholar.lib.vt.edu/ejoumals/JTE/vlOnl/boser.html. 

BOUGHEY, C. 2006. Evaluation as a means of assuring Quality in Teaching and 

Learning: Policing or Development? Retrieved on 2007/07/02 at 

http://www .ncsu.edu/ncsu/ aern/ chris b .html. 

BURNS, R.B. 1994. Introduction to research methods (2nd Ed) Melbourne: 

Longman Cheshire. 

CAJAS, F. 2002. The role of research in improving learning technological concepts 

and skills: The context ofTechnologicalliteracy. International Journal of 

Technology and Design Education 12, 175-188, 2002. Kluwer Academic 

Publishers. Netherlands. 

CHEN, I. 1995. An overview of Constructivist_ Theories. Retrieved on 2007/10/22 

at http://viking.coe.uh.edu/~ichen/ebook/et-it/constr.htm. 

266 



CHINIEN, C. OAKS, M. AND BOUTINE, F. 2002. A natural consensus on 

technology education in Canada. Journal of Industrial Teacher Education, 

32(2). Retrieved on 2006/04/10 at 

http://scholar.lib.vt.edu/ejoumals/JITE/v32n2/chinien.html. 

CHINN, P.L. AND KRAMER, M.K. 2004. Theory and Nursing. Integrated 

Knowledge Development (61
h ed.). StLouis: Mosby. 

CHISHOLM, L. 2000. A South African Curriculum for the Twenty first Century. 

Report of the Review Committee on Curriculum 2005. Pretoria. Department 

of Education. 

CHISHOLM, L. 2003. Gender equality and Curriculum 2005. Paper presented at 

the University of London Institute of Education Seminar, 16 September 2003. 

CHRISTIAN EDUCATORS. 2007. Educational Skills, Responsibilities and 

Interests worksheet. Retrieved on 2007/07/02 at 

http://www.pcusa.org/christianeducators. 

CLARK, J.V. 1998. Science, Mathematics and Technology Education. Accessed 

on 2006/11128 at: http://www.house.gov/etheridge/science.html. 

CLARKE, C. 2005. The Nature of Technology Education. Retrieved on 

2005/10/30 at http://www.cdli.ca/depted/Program/teched/frameworklchl.htm. 

COBERN, W.W. 1991. Worldview theory and science education research. NARST 

Monograph: No 3. Manhattan, KS: National Association for Research in 

Science Teaching. 

267 



COUNCIL OF EDUCATION MINISTERS. 2000. Response by the Minister to the 

Review Committee on Curriculum 2005.19 July 2000. 

CRESWELL, J. W. 2007. Qualitative Inquiry & Research Design: Choosing Among 

Five Approaches. London: SAGE Publications. 

CROSSFIELD, P.J. AND DAUGHERTY, M.F. 2005. Teacher Attitudes Towards 

and Perceptions of Student Performance on the Design Component of the 

Caribbean CXC Examination. Journal oflndustrial Teacher Education 41(3): 

1-18. Retrieved on 2005/09/08 at 

http://scholar.lib.vt.edu/ejoumals/JITE/v4ln3/crossfield.html. 

CUSTER, R.L. 1995. Examining the dimensions of Technology. International 

Journal of Technology and Design Education, 5(1): 219-244. The 

Netherlands. Eindhoven University. Accessed on2006/01/06 

at:http://scholar.lib.vt.edu/ejournals/JTE/v12n2/custer.html. 

DAVIDS, N 1997. Technology Education, the South African Model. Proceedings 

of the Colloquium held at the Rand Afrikaans University. September 1997 pp 

10- 17 .. 

DEPARTMENT OF ARTS, CULTURE, SCIENCE AND TECHNOLOGY. 1998. 

White Paper on Science and Technology. Retrieved on 2007/06/20 at 

http://www.dst.gov.za/publications/white papers/Science Technology White 

Paper. pdf. 

DEPARTMENT OF EDUCATION. 1997. Intermediate Phase Policy Document. 

Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 1999. Technology Unit Standards, NQF Level 

(ABET level4). Pretoria. Government Printers. 

268 



DEPARTMENT OF EDUCATION. 2000(a). A South African Curriculum for the 

twenty first century: a report of the review committee on C2005. Pretoria. 

DEPARTMENT OF EDUCATION. 2000(b). Response by Professor Kader Asmal, 

MP, Minister of Education, to the report of the review committee on 

curriculum 2005, a curriculum model for the 21st Century. Pretoria, 

19 June 2000. 

DEPARTMENT OF EDUCATION. 2001(a). National Strategy for Mathematics, 

Science and Technology Education in General and Further Education and 

Training. Pretoria. 

DEPARTMENT OF EDUCATION. 2001(b). Achievements since 1994. Pretoria. 

Government Printers. 

DEPARTMENT OF EDUCATION. 2001(c). The National Policy on Whole

School Evaluation. Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 2001(d). Framework for Systemic Evaluation. 

Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 2001(e). Guidelines and Criteria for Whole

school Evaluation. Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 2002. Revised National Curriculum Statements 

Grades R- 9 (schools) Policy. Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 2003 (a). ELRC Collective Agreement 

(Resolution 8 of2003). Pretoria. Government Printers. 

269 



DEPARTMENT OF EDUCATION. 2003 (b). National Curriculum Statement 

Grades 10-12, Overview. Pretoria. Government Printers . 

. DEPARTMENT OF EDUCATION. 2004. National Curriculum Statement Grades 

10-12, concepts document. Pretoria. Government Printers. 

DEPARTMENT OF EDUCATION. 2005. Critical factors for curriculum change 

and implementation. Accessed on 2005/08/26 at 

http://www.polity.org.zalhtml/govdocs/report/currc2005/curric2005b.html. 

DEVOS, A.S. SCHURINK, E.M. AND STRYDOM, H. 1998. The nature of 

research in the caring professions. Research at grassroots: a primer for the 

caring professions. Pretoria: Van Schaik. 

DE VRIES, M. 1994. Technology education in Western Europe. In D.Layton (Ed.), 

Innovations in science and technology educations: Vol5 (pp. 3144). Paris: 

UNESCO. 

DE VRIES, M.J. 1996. Technology Education: Beyond the "Technology is Applied 

Science" Paradigm. Journal of Technology Education, 8(1):1-10. Retrieved on 

2006/01/06 at http://scholar.lib.vt.edu/ejoumals/JTE/jte-v8n1/deVries.html. 

DE VRIES, M.J. 1999. Concept and attitude formation as goal in Technology 

Education. Proceedings of the seminar on Technology Education for the new 

millennium ... Myth or Reality? Rand Afrikaans University. 28 September 

1999. Pp 3- 14. 

DE VRIES, M.J. 2005. The nature of technological knowledge: Philosophical 

reflections and educational consequences. International Journal of Technology 

and Design Education, 15:149-159, 2005. Springer Academic Publishers. 

Netherlands. 

270 



DE VRIES, M.J. 2006. Teaching and learning the nature of technology. 

Proceedings of the 141
h SAARMSTE conference; University ofPretoria. 9-12 

January 2006 Pp 1-13. 

DILLON, P. AND HAYES, N. 1994. Investigating the relationship between the 

practice of technology and frameworks for technological education. In J.S. 

Smith (Ed) !DATER 94. International conference on Design and Technology 

Educational Research and Curriculum Development. Loughborough, UK. 

Louborough University of Technology. Pp 48-54. Retrieved on 2005/09/18 at 

http://www.ac.uk/departments/cd/docs-demdt/idater/downloads94/dillon 

94.pdf. 

DOOLEY, D. 1990. Social research methods (2nd ed.). Englewood Cliffs, New 

Jersey: Prentice Hall. 

DOOLITTLE, P.E. AND CAMP, W.G. 1999. Constructivism: The career and 

technical education perspective. Journal of Vocational and Technical 

Education, 16(1). Virginia Polytechnic Institute and state University. 

Retrieved on 2007/10/22 at 

http:/ /scholar.lib. vt.edu/ej ournals/ JTE/v 16n/doolittle.html. 

DOW, W. 2001. The need to change pedagogies in science and technology subjects: 

a European perspective. Implications for initial teacher education. Accessed 

on 2005/12/19 at http://www.iteaconnect.org/PATT15/Dow.pdf. 

DRAGHI, R.D. 1998. Factors influencing Technology education program decisions 

in Ohio school districts. Journal oflndustrial Teacher Education, 30(3), 81-95. 

DRIVER, R. LEACH, J. MILLAR, R AND SCOTT, P.l996. Young people's 

images of science. Open University Press. Buckingham. 

271 



EDUCATION FOR ALL, 2006 (a). Global monitoring report 2006. Retrieved on 

2007/07/02 at 

http://www.unesco.org/education/gmr- download/consultation2006.pdf. 

EDUCATION FOR ALL, 2006 (b). The EF A Global monitoring report online 

consultation. Retrieved on 2007/07/02 at 

http://www.unesco.org/education/GMR/2007/Summary%20online%20consult 

ation%20GMR %202008 .pdf. 

EGGLESTON, J. 1992. Teaching Design and Technology. Buckingham. Open 

University Press. 

EGGLESTON, J. 2002. Teaching Design and Technology. Buckingham. Open 

Universty Press. 

EISENBERG, E. AND W AKS, S. 1996. Ort - Step postgraduate Technology 

education course. Unpublished paper. Halfway House. Ort- Step Institute. 

EKSTEEN, F. 1991. Achieving Technological Competence, The Training 

Challenge. Paper Presented at the Technology Education Seminar, Cape 

Technikon. 

ELMER, R. AND GOODHEW, C. 1996. The role of materials in implementing 

design and Technology education in South Africa. !DATER 96 Loughborough 

University of Technology pp 1-5. 

ELTON, F. 2005. Technology Education in Chile after nme years of 

implementation: From the paper to the classroom. Retrieved on 2006/02/06 at: 

http://www.iteacom1ect.org/P ATT15/Elton.pdf. 

272 



ENGELBRECHT, W. ANKIEWICZ, P AND DE SWART, E. 2006. Continuous 

Professional Development of technology educators: a research- based school 

focused model. Proceedings of the 14th Annual SAARMSTE conference, 

University ofPretoria, 2006:290-299. 

EPSTEIN, M. 2002. Constructivism. Retrieved on 2007/10/22 at 

http:/ /tiger. towson.edu/users/melstel/research paper. htm. 

FANG, R.J., AND YOUNG, H.J. 2001. Elementary school technology education in 

Taiwan: An analysis of implementing policies. Accessed on 2006/04/10 at: 

http://www.ep.liu.se/ecp/005/13/00513 .pdf. 

FARDO, S.2005. Foundations oftechnical education. Accessed on 2004/04/10 at: 

http://www.technology.eku.edu/facstaff/FARDO/TTE261/UPDATED/ 

Lesson9 .htm. 

FLOWERS, J. 1998. Problem solving in Technology Education: A Taoist 

Perspective. Retrieved on 2007/11/04 at 

http://scholar.lib.vt.edu/ejournals/JTE/v10nl/flowers.html. 

FREY, R.E. 1995. Another look at Technology and Science. Journal of Technology 

Education 6 (2): 1-11. Australia. 

FRITZ, A. 1996. Evaluation and assessment. In Williams A AND Williams, P .J 

(Eds), Technology Education for Teachers. Melbourne. Macmillan. 

GARDNER, P.L. AND HILL, A.M. 1999. Technological education in Ontario: 

evolution, Achievements, critiques and challenges part 2: Implementation and 

evaluation. International Journal of Technology and Design Education 9: 201-

239, 1999. Kluwer Academic Publishers. Netherlands. 

273 



GAY, L.R. AND AIRASIAN, P. 2000. Educational Research: Competencies for 

analysis and application (6th edition). Merrill Prentice Hall. 

GEV ASE, M. 2005. Curriculum information Packet. Blaine: Blaine County School 

District No. 61. 

GINESTIE, J. 2002. The Industrial Project Method in French Industry and in 

French Schools. International Journal of Technology and Design Education 

12, 99-122, 2002. Kluwer Academic Publishers. The Netherlands. 

GINNS, I., NORTON, S.J. AND MCROBBIE, C.J. 2005. Adding value to the 

teaching and learning of design and technology. International Journal of 

Technology and Design Education 15:47-60, 2005. Springer Academic 

Publishers. 

GLOVER, G. MALAHE, Z. MIDDLETON, P. AND VAWDA, S. 1997. Materials 

and Processing Technology Task Book. Braamfontein. PROTEC. 

GOKHALE, A.A. 1995. Collaborative Learning Enhances Critical Thinking. 

Journal of Technology Education, 7(1), 1-9. Accessed on 2006/01/06 at: 

http://scholar.lib.vt.edu/ejournals/JTE/jte-v7nl/gokhale.jte-v7nl.html. 

GRADWELL, J.B. 1996. Philosophical and Practical differences in the approaches 

taken to Technology Education in England, France and the United States. 

International Journal of Technology and Design Education, 6(3): 239-262. 

GRADWELL, J.B. 1999. The immensity of Technology and the role of the 

individual. International Journal of Technology and Design Education 9: 241-

267, 1999. Kluwer Academic Publishers. Netherlands. 

274 



GRAY, M AND DOHERTY, M. 2004. Factors that influence students to enroll in 

Technology Education programs. Journal of Technology Education, 

15(2):5-19. 

GUBA, E.G. AND LINCOLN, Y.S. 1994. Competing paradigms in qualitative 

research. In N.K. Denzin and Y.S. Lincoln (Eds). Handbook of qualitative 

research. Thousand Oaks, CA: SAGE Publications. 

GULTIG, J., LUBISI, C., PARKER, B., AND WEDEKIND, V. 1999. 

Understanding Outcomes Based Education: Teaching and Assessment in 

South Africa. Cape Town: Oxford University Press. 

HACHE, G.J. 2005. Developments in Technology Education in Canada. Accessed 

on 2006/02/06 at 

http:/ /www.iteaconnect.org/P ATT15/Hache.pdf. 

HALL, T.J.K. 2001. Should technological literacy be a mandate for technology 

education programs? Journal oflndustrial Teacher Education 38(2): 1-9. 

Accessed on 2006/01/06 at 

http://scholar.lib.vt.edu/ejournals/JITE/v38n2/issue.html. 

HALPERN, D.F. 1997. Critical thinking across the curriculum: a brief edition of 

thought and knowledge. London: Lawrence Erlbaum Associates. 

HARDWOOD, C. 2002. Technology in Newzealand. Paper presented at the 

National Conference held in Christchurch, September 2002:1-12. 

HARRISON, J. 2001. Regimes of Trustworthiness in Qualitative Research: The 

Rigors of Reciprocity. Retrieved on 2007/01/15 at 

http:/ /qix.sagepub.com/cgi/content/abstract/7 /3/323. 

275 



HEDCOM. 1996. A draft Curriculum Framework for Technology Education. 

Pretoria. Government Printers. 

HENNESY, S., AND MURPHY, P. 1999. The potential for collaborative problem 

solving in Design and Technology. International Journal of Technology and 

Design Education, 9(1), 1 - 36.December 2001. Accessed on 2006/01/06 

at: http:/ /web .mit.edu/miri/www/papers/ other papers for reference/hennessy. 

p_Qf. 

HESTENES, D. 1998. Modelling methods for Physics teachers. Retrieved on 

26/01/2007 at http:/ /modeling.la.asu.edu/modeling/ModMeth.html. 

HILL,A. AND SMITH, H.1998. Practice meets theory in technology education: a 

case for authentic learning in high school. Accessed on 2006/04/10 at: 

http://scholar.lib.vt.edu/ejournals/JTE/v9n2/pdf/hill.pdf. 

HOLLAND, S.M. 2004. Attitudes Towards Technology and Development of 

Technological Literacy of Gifted and Talented Elementary School students. 

DEd. Dissertation. Ohio: The Ohio State University. 

HOPKINS, W.G. 1998. Quantitative Research Design. Retrieved on 12/07/04 at: 

http: www. Sportsci. erg/resource/ design/ design.html. 

HOWIE, S.J. 2001. Renewal of secondary education curricula and assessment in 

South Africa. Paper presented at the World Bank regional workshop held in 

Mauritius, December 2001. 

HSIAO, W.D.L. 2007. The emergence of Teheories of CSCL. Retrieved on 

2007/10/22 at http:/ /www.edb.utexas.edu/csc/student/Dhsiao/theories.html. 

276 



HUANG, C.S.J., AND CHEN, I.F. 2001. A case study of Technology education at 

Taiwan elementary schools. Accessed on 2006/02/09 at: 

http:/ /www.pa.ash.org.au/acetech/P APERS/huangchen.htm. 

HUIJS, H. 1997. The new core objectives for the subject technology in the 

Netherlands. In I.Mottier and M.de Vries (Eds), Assessing Technology 

education. Proceedings of the PATT- 8 conference April 17-22, 1997:103-

109. The Netherlands: Scheveningen. 

HUITT, W. 2003. Constructivism. Educational Psychology Interactive. Valdosta, 

GA: Valdosta State University. Retrieved on 2007/10/22 at 

http://chiron.valdosta.edu/whuitt/col/cogsys/construct.html. 

HUGH, E. 2003. Tunnlling the bottom of Japan's Deflation trap. Accessed on 

2006/11/28 at: 

http:/ /bonoboathame.blogspot.corn/2003 06 01 bonoboathame achive.html. 

HUSSEY, J. AND HUSSEY, R. 1997. Business Research: A practical Guide for 

undergraduate and postgraduate students. New York: Palgave. 

JARVIS, T AND RENNIE, L.J. 1998. Factors that influence children's developing 

perceptions of Technology. International Journal of Technology and Design 

Education 8,261-279, 1998. Kluwer Academic Publishers. Netherlands. 

JOEL, L. 2004. Designing Technology Education at the Junior High School Level: 

Propositions from the French School Curriculum. The Journal of Technology 

Studies xxx(3):2-10, 2004. A refereed publication of Epsilon Pi Tau. Ohio, 

USA. 

JOHNSON, D. 2006. Qualitative Data Analysis. Retrieved on 17/01/2007 at 

http://www. southalabama.edu/ coe/bset/j ohnsonl dr-j ohnson/lectures/lec 1 7. pdf. 

277 



JOHNSEY, R. 1995. The Design Process: Does it exist? International Journal of 

Technology and Design Education, 5, 1995: 199-217. Netherlands: Kluwer 

Academic Publishers. 

KELLNER, D. 2001. New Technologies/New Literacies: Reconstructing education 

for the new millennium. International Journal of Technology and Design 

Education 11, 67-81, 2001. Kluwer Academic Publishers. Netherlands. 

KELLY, A.V. 1999.The Curriculum. Theory and Practice (41
h edition). London. 

Paul Chapman. Retrieved on 1117/05 at http://www.ifed.org/biblio/b-cun.htm. 

KHUMALO, S.B. 2004. The implementation of Technology education as a learning 

area. Doctor Technologiae Thesis. Tshwane University of Technology. 

KHUNY AKARI, R. MEHROTRA, S. NAT ARAJAN, C AND CHUNA W ALA, S. 

2005. Ideas about technology among middle school students in Mumbai-pre

analysis of a survey. Accessed on 2005/12/19 at 

.b.!!12it2~1Y.:WJ.lbC3_~ti fr.,xes, in/Data/ 9..l>j~c t Tv~(r I research/_l.:.,'il_1_tx t/rit. 

KIM, B. 2006. Social constructivism: From Emerging Perspectives on Learning, 

Teaching and Technology. Retrieved on 2007/10/22 at 

http:/ I proj ects.coe. uga. edu/ epltt!index.php ?ti tlesocial constructivism. 

KIMBELL, R. 1996. Technology Tasks and Learners' Learning. In A. Williams 

and P.J. Williams (Eds) Technology Education for Teachers. Melbourne. 

Macmillan. 

KIMBELL, R. 1997. Assessing Technology: International Trends in Curriculum 

and Assessment. Buckingham. Open University Press. 

278 



KIMBELL, R. 1999. Science Technology Education Project: An Evaluation Report. 

Gold Smith's college. University ofLondon. 

KIMBELL, R.A. STABLES, K.WHEELER, T. WOSNAK, A. AND KELLY, P. 

1998. Assessment ofPerformance in design and Technology. London, UK. 

School examinations and assessment council. London. 

KIMBELL, R AND STABLES, K 1999. North West Province Technology 

Education Project: an evaluation. Gold Smith's College, University of 

London. 

KIMBELL, R., AND PERRY, D. 2001. Design and Technology in a knowledge 

economy. London: Engineering Council. 

KRAMER, D. 1996:.._Technology 2005, A HEDCOM Technology Education 

Project. Paper presented at the Technology Education Seminar, Rand 

Afrikaans University, January 1996. 

KUMAR, V. 2003. Promoting the application of Science and Technology to meet 

the Millennium Development Goals. Accessed on 2006/11/28 at 

http:/ I stdev. unctad. org/un/ e-research.html. 

LEE, L.S. 1990. A perspective of Technology education in Taiwan, Republic of 

China. Journal of Technology Education 2(1): 1-11, 1990. Accessed on 

2006/02/09 at: 

http://scholar.lib.vt.edu/ejournals/JTE/v2nl/html. 

LEEDY, P.D. 1989. Practical Research: Planning and Design (5th ed.). New York: 

Macmillan. 

279 



LEEDY, P.D. 1993. Practical Research Planning and Design. Cape Town: 

Macmillan Publishing Company. 

LEGOTLO, M.W. 1994. Research in education. Student Handbook. Mafikeng: 

North West University. 

LEGOTLO, M.W. AND TEU, M.C. 1998. Some elements ofresearch: student 

handbook. Mafikeng. North West University. 

LEMMEN, I. 1997. Technology in Dutch Schools: A window of opportunity. In I. 

Mottier and M. de Vries (Eds), Assessing Technology education. Proceedings 

of the P A TT -8 conference. Schevenigen. The Netherlands. Pp 117-122. 

LEUNG, C.F. 2000. Assessment for Learning: Using a SOLO Taxonomy to 

measure Design. Performance of Design and Technology Students. 

International Journal of Technology and Design Education 10, 149-161. 

Kluwer Academic Publishers. Netherlands. 

LEWIS, . T. 1996. Comparing Technology Education in the US and UK. 

International Journal of Technology and Design education 6(2):221- 238. 

LEWIS, T. 1999. Research in Technology education: some areas of need. Journal of 

technology education. Retrieved on 22/10/2007 at 

http:/ /scholar .lib. vt.edu/ejournals/JTE/v 1 On2/lewis.html. 

LEWIS, T. 2000. Technology Education and Developing Countries. International 

Journal of Technology and Design Education 10, 163-179, 2000. Kluwer 

Academic Publishers. The Netherlands. 

LINCOLN, Y.S. AND GUBA, E.G. 1985. Naturalistic Inquiry. Beverly Hills: 

SAGE Publications. 

280 



LOFLAND, J. AND LOFLAND, L.H. 1984. Analysing social settings: a guide to 

qualitative observation and analysis (2nd Ed.). Belmont, California: 

Wadsworth Publishing Company. 

LONGMAN DICTIONARY OF CONTEMPORARY ENGLISH. 1987. Longman 

Group. UK Limited. 

LOVELAND, T 2004. Technology Education Standards Implementation in Florida. 

In J.LaPorte (Ed.) Journal of Technology Education 16(1):1-17. Retrieved on 

2005/09/18 at http://scholar.lib.vt.edu/ejournals/JTE/v16nl/loveland.html. 

MAKGATO, M. 2006. Technology education and traditional technical education: 

challenge for FET educators. Proceedings of the 14th Annual SAARMSTE 

conference, University of Pretoria, 2006 Pp 490-496. 

MALLET, D. 1997. The identification of principles for the development and 

implementation ofTechnology education: A case study of Mauritius. 

Retrieved on 12/07/04 at 

http:/ /education.cruiin.edu.au/waier/forums/1997 /mallet/html. 

MANITOBA PUBLICATIONS. 2006. Technology as a foundation skill area. 

Accessed on 2006/11/28 at 

http://www.edu.gov.mb.calk12/docs/support/tfs/using.html. 

MAWSON, B. 2002. A very different experience: Teacher practice and children's 

learning. In Middleton, H; Pavlova, M AND Roebuck, D (Eds.) Education 

Challenges for the 21st century. Proceedings ofthe 2nd Biennial International 

conference on Technology Education Research held at the Park royal Gold 

Coast, Australia, 5-7 December 2002. Pp 8-17. 

281 



MAWSON, B. 2005. Factors affecting children's learning in technology. Accessed 

on 2005/12/19 at http://www.aare.au/04pap/maw04115.pdf. 

MCEWEN, M. 2006. Overview of Theory in Nursing: Conceptual framework. 

Retrieved on 26/01/2007 at 

http:/ I connection.I ww. con/Products/mcewen2e/ documents/PDF. 

MCMILLAN, J.H. AND SCHUMACHER, S. 2001. Research in Education: A 

conceptual introduction (5th edition). United States of America. Addison 

Wesley Longman, Inc. 

MCNEILL, P. 1995. Research Methods (2nd Ed.). London Co. Ltd. 

MCROBBIE, C.J. GINNS, I.S. AND STEIN, S.J. 2000. Pre-service primary 

teacher's thinking about technology and technology education. International 

journal ofTechriology and Design Education, 10:81-101. 

MIDDLETON, P. 2000. Technologising Science. In A.Goosen(Ed) Torque, A 

bulletin of the Technology Association, 5(3):2. Cape Town. 

MILNE, J. 2006. Common research methods primary data.Accessed on 2006/04/24 

at 

http://www.port.ac.uk/departments/services/learningmediadevelopmentlprinte 

g publications/filetodownload, 19486,en.pdf. 

MOOA, P.C. 2004. Investigating the Integration of Science and Technology in the 

Central Region of the North West Province. Mmabatho. (Dissertation- Bed. 

Honors) 2p. North West University. 

282 



MORELAND, J. AND JONES, A. 2000. Emerging Assessment Practices in an 

Emergent Curriculum: Implications for Technology. International Journal of 

Technology and Design Education 10, 283-305. Kluwer Academic Publishers. 

Netherlands. 

MOTTIER, I. 1996. Issues and Implications. In J.P. Williams AND A. Williams 

(Eds), Technology Education for teachers. South Melbourne, Australia. 

Macmillan pp291- 305. 

MOTTIER, I. 1999. Impacts of Technology Education: Introduction to the 

conference. Proceedings PATT-9 conference, Idianapolis, Indiana, USA 

March 27-29 pp5- 6. Retrieved on 2005/12/21 at 

http://www.iteaconnect.org/PATT 9/patt 9.pdf. 

MOUTON, J., TAPP, J., LUTHULI, D., AND ROGAN, D. 1998. Technology 

2005: A National Implementation Evaluation Study. Pretoria. National 

Research Foundation. 

MOL WANE, O.B. 1993. Developing Technology education in Botswana. 

Retrieved on 1/7/05 at 

http://www.lboro.ac;uk/idater/download93/molwane93pdf. 

MURATA, S., AND STERN, S. 1993. Technology Education in Japan. Journal of 

Technology Education 5(11), 1993:29-37. Retrieved on 2006/03/26 at 

http://scholar.lib.vt.edu/ejournals/s/JTE/v5nl/pdf/murata.pdf. 

NAIDOO, P AND SAVAGE, M. 1998. African Science and Technology education 

into the new millennium: Practice, policy and priorities. Cape Town: Juta 

AND Co. Ltd. 

283 



NAUGHTON, J. 1986. What is Technology Anyway? In Cross, A and Me 

Cormick, B (Ed) Technology in Schools. Open University Press. 

NEILL, J. 2004. Qualitative versus Quantitative Research. Retrieved on 

2005/05/07 at 

http://www. wilderdom.com/reserach/Ouali tative V ersusQuantitati veResearch. 

html. 

NELSON, A.A. 2006. Research in Pharmacy Practice: Principles and Methods. 

Accessed on 2006/08/14 at 

http:/ /pharmacy.auburn.edu/barkebn!PYPC7820 1/7820-N el-11.htm. 

NEUMAN, W.L. 1994. Doing Social Research. Retrieved on 2006/08/14 at 

http:/ /www.scils.rutgers.edu/-msharpe/698 text mining/602-6htm. 

NEW ZEALAND GUIDELINE GROUP. 2002. Accessed on 2006/04/24 at 

http:/ /www.chiro.org/LINKS/GUIDELINES/FULL/NEW

ZEALAND/Guide to Assessing/appendix3.html. 

NDABA, N.N. 1994. The effects of the shift from traditional craft subjects to design 

and Technology-the Botswana experience. Retrieved on 1/07/05 at 

http:/ /www.lboro .ac. uk/idater/ downloads94/N daba94. pdf. 

NKOTSOE, M.F. 2004. Investigating the perception of Intermediate and Senior 

Phase Educators on Technology Education in the Central Region of the North 

West Province. Mmabatho. (Dissertation - BEd Honors) 3p. North West 

University. 

284 



NORMAN, E.W.L. AND ROBERTS, P.H. 2005. Design and Technology 

Education Research and Curriculum Development: The Emerging 

International Research Agenda. Department of Design and Technology 

Loughborough University. Retrieved on 2/7/05 at http//www. 

Arches. uga. edul~wickone/Reseach/perspect.htm. 

NORTH WEST DEPARTMENT OF EDUCATION (NWDOE). 2001. A 

practitioners' companion. An easy to follow guide for effective facilitation of 

Outcomes Based Education in the Intermediate Phase. Pretoria. Government 

Printers. 

NORTH WEST DEPARTMENT OF EDUCATION (NWDOE). 2005. List of 

schools in the North West Province. Education Management Information 

Services. Support serv1ces Chief Directorate. Unpublished document. 

Mmabatho. 

OGAWA, R.T. 2003. The substantive and symbolic consequences of a District's 

standard based curriculum. American education research journal, 40(1):147-

176. 

OLIVA, P.F. 1997. Retrieved on 17/01/2005 at 

http://jan.uce.nau.edu/~dlk/eci675/class/principles/whatis/curriculum.html. 

OLIVER, K.M, GILLI, L, MIKOS, P, AND FRIDAY, M. 2005. Maryland 

Technology Education Voluntary state Curriculum. Maryland: Maryland State 

Department of education. 

PATTON, M.Q. 1990. Qualitative evaluation and research methods (2nd ed.). 

Newbury Park, California: Sage Publishers. 

285 



PAVLOV A, M. 2005. Social change: How should technology education respond? 

International Journal of Technology and Design Education 15:199-215,2005. 

Springer Academic Publishers. 

PETTY, G. 1997. How to be better at creativity. London: Kogan Page. 

POLARIS MARKETING RESEARCH, 2007. Creating a Baseline Study. Accessed 

on 2007/06/20 at http://www.polarismr.com/services4a benchmark.html. 

POTGIETER, H. 1994. International Survey on Technology Education. An 

information document for discussion around issues related to the introduction 

.of Technology Education in South Africa. ORT- STEP INSTITUTE. 

Halfway house. 

POTGIETER, C. 2004. The impact of the implementation of technology education 

on in-service teacher education in South Africa. International Journal of 

Technology and Design Education 14, 205-218, 2004. Kluwer Academic 

Publishers: Netherlands. 

PROTEC, 2006. Annual report. Braamfontein. Aspern House. 

RAND AFRIKAANS UNIVERSITY. 2003. Further Education Certificate in 

Technology Education course readings. Unpublished manual. Auckland Park, 

Gauteng. 

RASINEN, A. 2003. An Analysis of the Technology Education Curriculum of Six 

Countries. Journal of Technology Education, 15(1): 1-19, 2003. accessed on 

2005/10/30 at 

http://www. scholar .lib. vt. edu/ ej ournals/JTE/v 15nl/rasinen.html. 

286 



REID, M.S. 2000. Towards effective Technology education m New Zealand. 

Journal of Technology Education 11(2): 3-47, 2000. 

REITSMA, G.M., AND MENTZ, E. 2006. A model for the in-service training of 

teachers for the technology learning area. Proceedings of the 141
h Annual 

SAARMSTE conference, University of Pretoria. 9-12 January 2006. Pp 606-

612. 

ROBERTS, P. 1994. The place of design in technology education. In D. Layton 

(Ed.), Innovation in science and technology education: Vol 5 pp.171-1 79. 

Paris:UNESCO. 

SANDERS, M.E. 1999. Technology education in the middle level school: its role 

and purpose. NASSP Bulletin, 83(608), 34-35. 

SCHAFER, M. 1999. Designing . and making a difference: an exploration of 

Technology education for rural school teachers. M.Ed dissertation. Rhodes 

University. 

SCOPES PROJECT- ALGONQUIN COLLEGE AND PROTEC. 1997. 

Assessment in Mathematics, Science and Technology. Canada. Algonquin 

College. 

SEDGWICK, R. 2000. Education in Ghana. World Education News and Reviews. 

Accessed on 2006/03/26 at: 

http://www. wes.org/ ewenr/OOmarch/practical.htm. 

SEE, D.C. SLACKS, N. STANLEY, C. TECLLAB, M. TOBIN, A. AND 

WILLIAMS, N. 1997. What are the advantages and disadvantages of 

structured vesrsus unstructured interviews? Accessed on 2006/04/24 at 

http://www.scism.sbu.ac.uk/inmandw/tutorials/kaqu/qu8.htm. 

287 



SENESI, P.H. 1998. Technological knowledge, concepts and attitudes in nursery 

school. !DATER 98 Loughborough University. Pp 27-31. 

SETABO, B.N. 1996. Towards Design and Technology in partnership with science 

and other related subjects in the primary schools of Botswana. !DATER 96. 

International conference on design and technology educational research and 

curriculum development. Loughborough, UK. Loughborough University of 

Technology. Pp 1-6. 

SHARPE, D. 1994. Perspectives on technology education from across the pond. 

Accessed on 2006/04/10 at: 

http://www.lboro.ac.uk/departments/cd/docs dantt/idater/database/sharpe 

94.ht ml. 

SHARPE, D., AND HACHE, G. 1992. Diverse approaches to teaching technology 

in Canadian schools. A comparative analysis in Technological literacy, 

competence and innova:tion in human resource development. Proceedings of 

the First International Conference on Technology Education. Weimar, 239-

246. 

SHEFFIELD HALLAM UNIVERSITY. 2004. Initial teacher training for 

secondary schools. Retrieved on 1/7/05 at 

http://www.news.bbc.co.uk/l/hi/education/3914469.stm. 

SCHEIBACH, M. 1988. Education remains the critical challenge. Magazine Design 

and Production (Editorial) p3 Volume1. 

SCHNETLER, J. 1989. Introduction to Survey Methodology. (In Schnetler, J. ,ed. 

Survey Methods and Practice). Pretoria:Human Sciences Research Council. 

288 



SIEGEL, D. 2006. Industry, Academia Build Education Partnerships. Retrieved on 

2007/06/20 at 

http://lifelong.engr.utexas.edu/pdf/oct06 Industry Academia Build Educatio 

nal Partnerships.pdf. 

SMITH, S.D. 2003. Qualitative Research. Retrieved on 15/01/2007 at 

http://gozips.uakron.edu/~smiths2/quali web page2003.html. 

STABLES, K. 1997. Critical issues to consider when introducing Technology 

Education into the Curriculum of young learners. Journal ofTechnology 

Education, 8(2): 1-16. 

STABLES, K. 2000. Learning Technology through collaboration: Examining the 

impact on learners in South Africa of introducing technology education 

through using collaborative design processes. Paper presented at the 

international technology education conference. 27 September 2000. Weimar, 

Germany. 

STEIN, J. CAMPBELL, R. MCROBBIE, C.J. AND GINNS, I. 1999. Recognising 

the uniqueness in the technology key learning area: The search for meaning. 

International Journal of Technology and Design Education 10, 105-123,2000. 

Kluwer Academic Publishers. Netherlands. 

STEVENS, A.W. 2001. The introduction of Technology Education into rural South 

Africa: The case study of Stutterheim, Eastern Cape, Proceedings of the 

International Conference on Technology education, pp 235 - 239. Cape 

Town. 

STEVENS, A. 2002. Technology Teacher Education in South Africa. Accessed on 

14/01/06 at http://www.iteaconnect.org/P ATT15/Stevens.pdf. 

289 



STOKER, D.J. 1989. Basic Sampling Methods. (In Schnetler, J. ,ed. Survey 

Methods and Practice). Pretoria: Human Sciences Research Council. 

SUDMAN, S. 1976. Applied Sampling. New York: Academic Press. 

SUN MICROSYSTEMS. 1999. Service Providers m Education. USA: Open 

Company, Ltd. 

TECHNOLOGY 2005 PROJECT. 1996. Draft Framework for Developing a 

National Curriculum in Technology Education. Pretoria. Government Printers. 

TER,-MORSHUIZEN K.J. THATCHER, C AND THOMPSON, R. 1997. Primary 

Technology Teacher's Resource Book for Grade 1 to 7. Cape Town: Shuter 

and Shooter. 

TER-MORSHUIZEN, K.J. 1999. Lessons to be learned from Technology 2005. 

Proceedings of the seminar on Technology Education for the new 

millennium ... Myth or Reality? Rand Afrikaans University. 28 September 1999. 

Pp 15-19. 

TER-MORSHUIZEN, K.J. 2006. In-service Training for Technology Educators. 

Proceedings of the Technology Association Conference. University ofKwaZulu 

Natal, Edgewood. 25-26 September 2006. 

TEXAS EDUCATION, 2007. Fall and individual evaluation. Retrieved on 

2007/07/02 at http://framework.esc 18.net/documents/05-Initial-Eval.htm. 

THE FORD FOUNDATION. 2007. Making social justice leadership strategic, 

effective and sustainable. Retrieved on 2007/06/20 at 

http://www.advocacy.org. 

290 



THE OXFORD COMPANION TO THE ENGLISH LANGUAGE. 1992. Oxford 

University Press. Oxford New York. 

THOLO, J.A.T. 1999. Setting the course for Technology Education in the North 

West Province: A Case Study of the Science Technology Education Project. 

Mmabatho. (Dissertation- MSc) 34p. North West University. 

TOBIN, G.A. AND BEGLEY, M.C. 2004. Methodologocal ngor within a 

qualitative framework. Journal of Advanced Nursing, 48(4), 388-396. 

TSAI, S.T. AND YANG, M.H. 1999. Challenges and responses: the revisions of 

national curriculum standard for technology education in Taiwan. !DATER 

99. International conference on design and technology educational research 

and curriculum development. Loughborough, UK. Loughboriugh University 

ofTechnology. Pp 184-187. 

UNESCO. 1998 (a). Beirnt Declaration on Higher Education in the Arab States for 

the XXIST Country. Arab Regional Conference on Higher Education, Beirnt, 

Lebanon, 2-5 March 1998 pp4. Accessed on 2006/11128 at 

http://www.unesco.org/education/wche/declaration.shtml. 

UNESCO. 1998 (b). The development of Science and Technology m Africa. 

Retrieved on 1/7/05 at: 

http://unesco.org/Science/wcs/meetings/afr durban 99 htm. 

UNESCO. 2007. Special Project on Scientific, Technical and Vocational Eduaction 

of Girls in Africa. Retrieved on. 2007111/02 at: 

http://www.unesco.org/education/educprog/ste/projects/girls%20africa/te. 

291 



VADELEUR, S. 1999. Indicators of Creativity in a Technology class: A case study. 

Proceedings of the seminar on Technology Education for the new 

millennium ... Myth or reality. Rand Afrikaans University. 28 September 1999. 

pp 3-14. 

VAN DYK, A AND VAN DYK, G. 1998. Design and Technology m the 

Classroom Today. National Bookprinters, Western Cape. 

WALSTRA, K.A. 1997. Testing, Evaluating and Assessing Technology. St 

Conrad's Brothers of Charity College. Klerksorp. 

WARNER, S.A. AND MORFORD, L.L. 2004. The status of design and 

technology teacher education in the United States. In J. LaPorte (Ed.) Journal 

ofTechnology Education 15(2):1-15. Retrieved on 2005/09/18 at 

http://scholar.lib. vt.edu/ejournals/JTE/v 15n2/wamer.html. 

WEBB, E. 1981. Nonreactive Measures in the Social Sciences. Boston:Houghton 

Mifflin. Retrieved on 2006/01118 at: 

http://faculty .ncwc.edu/toconnor/3 08/ ect09 .htm. 

WELLBOURNE-WOOD, SAND WILLIAMS, P.J. 2002. Issues in the delivery of 

International Technology Education. In Middleton, H., Pavlova, M and 

Roebuck, D (Eds) Learning in Technology Education: Challenges for the 21st 

century. Australia. Griffith University. 

WESTERN CAPE EDUCATION DEPARTMENT (WCED). 2001. Technology 

Manual. Intermediate and Senior Phases. Cape Town, Curriculum 

Management Directorate. Unpublished booklet. 

WHITBECK, C. 1995. Truth and Trustworthiness in Research. Retrieved on 

15/0112007 at http://onlineethics. org/essays/research/cw2.htrnl. 

292 



WIKIPEDIA, THE FREE ENCYCLOPEDIA. 2007 (a). Strategy. Retrieved on 

2007/06/20 at http ://wikipedia.org/wiki/Strategy. 

WIKIPEDIA, THE FREE ENCYCLOPEDIA. 2007 (b). Higher Education. 

Retrieved on 2007/06/20 at http://en. wikipedia.org/wiki/Higher education. 

WIKIPEDIA, THE FREE ENCYCLOPEDIA. 2007 (c). Further Education. 

Retrieved on 2007/06/20 at http://en.wikepedia.org/wiki/Fmther education. 

WIKEPEDIA, THE FREE ENCYCLOPEDIA. 2007 (d). Quality Management. 

Retrieved on 2007/06/21 at http://www.managementhelp.org/quality.htm. 

WIKEPEDIA, THE FREE ENCYCLOPEDIA. 2007 (e). Assessment. Retrieved on 

2007/06/21 at http://en. wikipedia.org/wiki/ Assessment. 

WIKEPEDIA, THE FREE ENCYCLOPEDIA. 2007 (f). Business Technology 

management. Retrieved on 2007/06/21 at 

http://en.wikipedia.org/wiki/Business-Technology-Management. 

WIKEPEDIA, THE FREE ENCYCLOPEDIA. 2007 (g). Australian Nuclear 

Science and Technology Organisation. Retrieved on 2007/06/21 at 

http://en.wikipedia.org/wiki/Australian-Nuclear-Science-and-Technolo ... 

WILLIAMS, P.J. 1996. International approaches to Technology education. In J.P. 

Williams AND A. Williams (Eds), Technology Education for teachers_,_ South 

Melbourne, Australia Macmillan. Pp. 266-304. 

WILLIAMS, P.J. 1996. Philosophy of Technology Education. In J.P. Williams 

AND A. Williams (Eds), Technology Education for teachers. South 

Melbourne, Australia. Macmillan.pp. 26-56. 

293 



WILLIAMS, J.P. 2000. Design: The only methodology of teclmology? Journal of 

Teclmology Education, 11(2), 2000: Retrieved on 2005/09/08 at . 

http:///scholar.lib.vt.edu/ejournals/JTE/vlln2/pdf/williams.pdf. 

WILLIAMS, P.J. , AND KIERL, S. 2001. The statusbof teaching and learning of 

teclmology in primary and secondary schools in Australia. !DATER 2002. 

International conference on design and teclmology educational research and 

curriculum development. Loughborough, UK. Loughboriugh University of 

Teclmology. Pp 154-162. 

WILSON, V. AND HARRIS, M. 2004. Creating change? A Review of the Impact 

of Design and Teclmology in Schools in England. Journal of Teclmology 

Education, 15(2):1-21, 2004. Accessed on 2005/10/30 at: 

http://www.scholar.lib.vt.edu/ejournals/JTE/v15n2/wilson.html. 

WOLTERS, F. 1989. A PATT study among 10 to 12 year-old students in the 

Netherlands. Journal ofTeclmology Education Vol1 Nl. Fa111989. Retrieved 

2005/11120 at http://scholar.lib.vt.edu/joumals/JTE/v1nl/falco.jte-v. 

WRIGHT, M.D. 1999. Teclmology education in the American elementary school. 

The Journal ofTeclmology EducationStudies XXV(l). Retrieved on 

2007110/22 at http:/ /scholar .lib. vt.edu/journals/JOTS/Winter-Spring-

1999/PDF/wright.pdf. 

YAMANSKI, S. AND SAVAGE, E. 1998. Views of teclmology education in 

Canada and the United Kingdom. Retrieved on 2006/04110 at: 

http:l/scholar.lib.vt.edu/ejournals/JOTS/Winter-Spring-1998/yamazaki.html. 

294 



YOLOWE, E.A. 1998. Historical perspectives and their relevance to present and 

future practice. In P. Naidoo and M. Savage (eds) African Science and 

Technology education into the new millennium: Practice, policy -and 

priorities. Cape Town: Juta and Co. Kenwyn, South Africa. 

ZUGA, K.F. 2002. Relating technology education goals to curriculum planning. 

Journal ofTechnology education. Accessed on 2005/12119 at 

http://www.scholar.lib.vt.edu/ejoumals/JTE/vlnl/zuga.jte-vlnl.html. pp 1-20. 

295 
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Graphics and modeling 

Design is developed 

List sequence of making 

Solution realized 
Follow sequence of making 

according to design 

Time management 

Solve and meet the design 
~ 

specification 

Realised Solutions are ~ Accurate costing 
evaluated 

.. Carry out appropriate tests 

Refine design 

Process is recorded and 
-"" 

Produce a project portfolio 
evaluated 

Figure 1. 4, The Technological process as proposed by Davids, N (1997: 12) 
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ANNEXURE2 

Name:--------- Grade: 

Assessment for Technology Product and Portfolio 

The Portfolio 

Initial ideas: Investigation (5) 
(0) No evidence of research given 
(1-2) Minimal research conducted 
(3-4) A reasonable amount of research evident but may not be entirely relevant 
(5) Highly relevant and concise research provided 

Initial idea: Designs: (10) 
(0) No evidence of any form of graphics 
(1-3) Very elementary graphics used and too few labels 
( 4-5) Limited use of graphics but has communicated some ideas 
(6-8) Good application of graphic skills and clearly labelled 
(9-1 0) Effective use of graphics & labels displaying a clear grasp of the skills needed 

Evaluation of Initial Ideas: (5) 
(0) No evaluation of initial ideas carried out 
(1-2) Limited evaluation provided, no clear explanation for choice of product 
(3-4) A reasonable evaluation but could be improved upon 
(5) Well explained &justified reason for choice of product to be made 

Optimal Solution- Graphics (Drawings): (10) 
(0) No evidence of any form of graphics 
(1-2) Very elementary graphics used and too little 
(3-6) Limited use of graphics but has communicated some ideas 
(7 -9) Good application of graphic skills 
(10) Effective use of graphics displaying a clear grasp ofthe skills needed 

Optimal Solution - Creativity: (10) 
(0) No creativity and no attempt to solve the problem given 
(1-2) Shows a basic understanding but lacks the ability to come up with an original idea 
(3-6) Displays an average creativity 
(7 -9) Shows potential but needs a bit of refinement 
(1 0) Totally original & creative solution to the problem 

Tools & Material list: (5) 
(0) No lists given 
(1-2) An inaccurate tool or material list given only 
(3-4) Limited lists, does not contain all materials used on product 
(5) Detailed, accurate tools & materials lists 

Planning of making (Production Plan) (5) 
(0) No production plan given 
(1-2) Shows basic, simple production plan 
(3) Has an average production plan, some graphics or instructions 
(4) Shows potential but needs a bit of refinement, has some graphics & I or instructions 
(5) Excellent stages of production both graphically and written instructions 

Evaluation of product: (5) 
(0) No evaluation carried out 
(1-2) Limited evaluation provided but unclear explanation 
(3-4) A reasonable evaluation but could be improved upon, needs more detail or is one 
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ANNEXURE2 

sided 
(5) Accurate, well-balanced evaluation 

Testing of product: (5) 
(0) No testing carried out 
( 1-2) Limited testing carried out, very brief explanation 
(3-4) A reasonable evaluation but needs more detail or is one sided 
(5) Accurate, well-balanced test explanation: explains the testis & the results of the test 

Conclusion: (5) 
(0) No conclusion presented 
(1-2) Limited conclusion provided but unclear explanation 
(3-4) A reasonable conclusion but could be improved upon, needs more detail or is one 
sided 
(5) Accurate, well-balanced conclusion 

Presentation of portfolio: (10) 
(1-2) A very poor attempt at an incomplete presentation 
(3-5) Very little effort has been put into making it presentable 
(6-8) A reasonable presentation but could be improved upon with a little more effort 
(9-1 0) An outstanding presentation bearing in mind the skills provided by the teacher 

The Final Product: 
Relationship to working drawing (5) 
(0) No final product given 
(1-2) The final product bears very little relationship to the working drawings 
(3-4) A reasonable relationship but there are some difference that are not reflected in 
the drawings 
(5) A direct correlation between the final product and the working drawings 

Workmanship (10) 
(0) No final product supplied 
( 1-3) Very elementary skills were used in making the final product 
( 4-7) A reasonable proficiency of skills displayed, could improve 
(8-9) A neat well presented product 
(5) Outstanding skills displayed, exceptional product 

Functionality (5) 
(0) The final product is non-functional 
(l-2) The final product is barely functional 
(3-4) The final product can be used in its intended role but could be improved upon 
(5) A highly functional final product 

· Overall impression of portfolio and product (5) 
Teacher's Comment: 

Total: (100 Marks) 

Table 2.6: Assessment of Technology Product and Portfolio after Walstra 
(1997:32) 
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Department of Education 
Lefapha la Thuto 
Departement van Onderwys 

Quality Assurance Building 
No. 861 Modiri Molema Drive 

Montshioa 
Private Bag X 2044 

MMABATHO 
2735 

Tel: ( +2718) 397 3092 
Fax: ( +2718) 384 9249 

QUALITY ASSURANCE CHIEF DIRECTORATE 
Enquiries: J.A.T. Tholo 
Tel No.: 018 397 3092 
Fax No.: 018 384 9249 
Email Address:Jlholo@nwpg.gov.za 

4 December 2005 

Attention: Mr A. Seakamela 
The Deputy Director General 
Department of education 
Private bag x 2044 
MMABATHO 
2735 

SUBJECT: REQUEST TO CONDUCT RESEARCH IN YOUR SCHOOLS 

Thank you very much for this opportunity to write this letter to you. I am registered 
with the North West University (Mafikeng campus) as a doctoral student in 
curriculum development. My research proposal has been approved by the 
Research and Publications Committee of the said University. I am humbly 
approaching your office requesting for permission to collect data in schools as part 
of my research study. 

My supervisor is Dr R.J. Monobe and the research topic is: An approach for the 
implementation of technology education in schools in the North West Province. I 
wish to collect data in January 2006. 

I believe my request will reach your most favourable consideration and wish to 
thank you in anticipation. 

Yours sincerely 

j!J.~ 
:(pi. Tholo 
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Department of Education· 
. Lefapha la Thuto 

Departe1nent van Ondenvys 

1 a Floor Garone Building 
Mrnaba1ho 

2735 
Pnvate Bag x 2044 

Mrnaba1ho 
27Z5 

Tel: (+2718)387 34..3.313411 
Fax: (+2718) 387 4097 

E:-mail: 
Motswenyaner@nwpg .gov.za 

OFFICE OF THE DEPUTY DIRECTOR GENERAL 

To: 

From: 

Date: 

Subject: 

Mr J.A. T. Tholo . 
Chief Education Specialist 
Quality Assurance ChiefDirectorate 

Mr M.A. Seakamela 
Deputy Director General 
North West Education Department 

12th December 2005 

REQUEST FOR PERMISSION TO CONDUCT AN EMPJRICAL 
INVESTIGATION 

Permission is granted for you to conduct an empirical investigation in schools subject to the following: 
• That your involvement with schools will not disrupt the operations of the schools selected 
• That proper consultations wiii be made with the management of sampled schools 
• That the department will be favoured with the report of the investigation 

The department wishes to take this opportunity to wish you well in your studies. We believe that your 
research will enhance our understanding of the schooling system. 

Hope you find this in order 

Sincerely 

M~:;r,;J 
DEPUTY DIRECTOR GENERAL 

Cc Acting Superintendent General 
Mr H.M.Mweli 
Executive Manager (Quality Assurance) 
Dr IS Mol ale 

Re a Soma Dikolong • Re a dira mo dikolong • Ons wert: in ons sl;ole • We are worl<ing in our schools 
• Rea sebetsa dikolong • S~rasebenz' ezikoleni • Ha tirha eswil,olweni • Re a shuma zwikoloni 

• Siya sebenta etikoleni • Siyasebenz' ezikolweni • Siya berenga ezil;olweni 

(;~~· 
~~:·<~(:;,_ 



ANNEXURE5 

QUESTIONNAIRE FOR TECHNOLOGY EDUCATORS: COVER PAGE 

Dear Colleague 

My name is Thabo Tholo. I am a doctoral student enrolled with the North West 

University (Mafikeng Campus). My supervisor is Dr R.J. Monobe. I am conducting a 

research on Technology Education implementation in senior phase schools in the North 

West Province. The aim of the questionnaire is to collect data to address the following 

research objectives: 

• To document the profile of educators involved in technology education as well as 

determining In-service Education and Training (INSET) and other forms of 

support they receive. 

• To determine educators' attitudes towards the implementation of Technology as a 

learning area in schools and 

• To determine available technology resources in schools 

You and your school have been randomly selected to participate by responding to the 

attached questionnaire. I humbly request you to respond with sincerity so that the 

findings of the study can be genuine. It will take you between 30 and 40 minutes to 

respond to the questionnaire. 

The principle of anonymity will be maintained, so you need not write your name on the 

questionnaire. It is also important that once you have responded on the questionnaire, 

hand it over to the principal. The researcher will collect it from him/her. 

The abstract as well as the findings will be made available to you on request. 

Thabo Tholo 

Mobile Phone: 0832074169 

E-mail: JTholo@nwpg.gov.za 
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QUESTIONNAIRE FOR TECHNOLOGYEDUCATORS 

1 2 3 
Questionnaire I I I number 

SECTION A: BIOGRAPHICAL AND DEMOGRAPHIC DATA 

Please complete the following by marking with an "X". 

1. Gender 

I Male 

2.Age 

Below 25 years 
26-30 years 
31 - 40 years 
Above 40 years 

3. Teaching experience 

1-5 yrs 
5-10 yrs 
11-15 yrs 
Above 16 yrs 

4. Experience in Teaching Technology 
1-5 yrs 
5-10 yrs 
11-15 yrs 
Above 16 yrs 

1 

2 

3 

4 
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5. Highest education level 

Teachers' certificate 
Diploma 
Bachelor's degree 5 

Hons/Bed. Degree 
Masters degree 
Doctorate 

6. Highest Educational level in Technology 

Less than one year of teacher 
training 
One year of teacher training 
Two years of teacher training 
Three years of teacher training 

6 

More than three years of 
teacher training 
None 

7. Position Held 

Principal 
Deputy Principal . 7 
Head of D~partment 
Educator 

8. School Category 

Primary school 8 
Middle school 
High school 
Combined school 

9. Type of settlement 

I Rural 
Urban 9 
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SECTION B: SUPPORT RECEIVED BY TECHNOLOGY EDUCATORS 

This Section is aimed at determining the level of support received by Technology 
Educators. Please tick a cross on one box only. 

10. How many hours of curriculum related in-service 
training have you received? 

10.1. Less than 80 hours 
D1o 

10.2. 80 hours 
Du 

10.3. More than 80 hours 
012 

10.4. None 
013 

11. What kind of recognition did you receive from 
curriculum-related in-service training? 

11.1 Attendance certificate 014 

11.2. Credits for further study D1s 

11.3 No recognition 016 

11.4 Have not attended any in-service training 017 

12. Do you have access to the following services? 

12.1 Teacher Resource Centre Yes No 18 

12.2 Library 
Yes No 19 

12.3 Internet 
Yes No 20 

13. Are educators trained in health and 
Safety practices regarding practical 
Work? 

Yes No 21 
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14. Do you approach industry and commerce 
for help with technical problems, materials and 
work experience? 

Yes No 

15. How often does the School Management Team provide support 
towards effective teaching and learning in your class? 

15.1 Always D23 

15.2 Most of the time D 24 

15.3. Sometimes D 25 

15.4 Never D 26 

16. What is the total time per week allocated to teach Technology 
in your school? 

16.1 Less than 2 hours 

16.2 2 hours 

16.3. More than 2 hours 

D 21 

D 2s 

D 29 

17. How often do meetings related to your professional work take 
place between yourself and the following stakeholders? 

Always Most of the Sometimes Never 

time 

17.1 Curriculum c::::J c::::J c::::J c::::J 
planners 

17.2 Principal c::::J c::::J c::::J c::::J 

17.3 Parents c::::J c::::J c::::J c::::J 

17.4 Fellow teachers c::::J c::::J c::::J c::::J 

17.5 SGB c::::J c::::J c::::J c::::J 

17.6 SMT c::::J c::::J c::::J c::::J 
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For office USf 

18. What was the purpose ofthe departmental 
only 

official's visit to your school? 

18.1 Simple dropping for a coffee and a chat V36 D 1-2 Yes No 
36 

18.2. To deliver material 

I 
37 V37 D 1-2 

Yes No 

V38 01-2 
18.3. To complete an observation form Yes No 38 

V39 D1-2 
18.4. To attend to problems relating to Tech Yes No 39 

V40 Dl-2 Yes No 
18.5. To discuss learner's work with educator 40 

V41 D1-2 

18.6. To attend a parents meeting Yes No 42 
V42 01-2 

18.7. To discuss learners' problems with the Yes No 43 V43 D 1-2 
principal 

19. What is your feeling regarding INSET courses you received for Technology 
Education? 

19.1 The training was well organized Yes No 
44 V44 D1-2 

19.2 The trainers presented training Yes No 45 V45 01-2 
material with great expertise 

19.3 The training did not give me confidence Yes No 
D1-2 with the use of tools 46 V46 

19.4 The training was boring 47 
Yes No V47 D1-2 

19.5. The training provided in-depth Yes No 48 
information on the content V48 01-2 

19.6. The training covered the methodology Yes No 49 V49 ol-2 
used in classrooms 

307 



ANNEXURE5 

SECTION C: EDUCATORS' ATTITUDES TOWARD TECHNOLOGY 

Please read the statement and then cross the number/box, 
which best describes how you feel. For office use 

only 
1 =Disagree 
2= Strongly disagree 
3= Agree 
4= Strongly disagree 

20. Technology is very important in life 

21. A female can have a technology 
profession just as well as a male 

22. Males are able to repair things better 
than females 

23. To understand something oftechnology 
you have to take a difficult training course 

1 2 3 4 

c=J c=J c::=J c::=J 50 v5oD 

V51D 

1-4 

1-4 

c=J c::=J c::=J c::=J 52 0 
V52 1-4 

r-----1 r------1 r------1 r------1 53 D 
L_____j L_____j L_____j L_____j v 53 1-4 

24. I need support in order to teach technology c=J c::=J c::=J c::=J 54 D 
effectively V54 1-4 

25. Technology related activities are difficult 
to understand 

26.Technology is always bad for the 
environment 

27. Males know more about technology 
than females 

28. I like to read technology magazines 

29. Technology is as difficult for females 
as it is for males 
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30. I am highly motivated to teach Technology 

31. My training in College/University prepared 
me to teach technology 

32. Most learners I teach perform well in 
Technology 

33. Unavailability oftools and equipment 
demotivate learners 

c=J c=J c=J c::::=J 60 
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V61D 1-4 

V62D 1-4 

V63D 1-4 

34. Administration does not provide necessary c=J c=J c=J c::::=J 64 V64D 1-4 
resources for teachers 

35. Time allocated to teach Technology is c=J c=J c=J c::::=J 65 V65D 1-4 
enough to prepare learners for exam 

36. Learners' abilities are not limited by the c=J C:=l C:=l c::::=J 66 V66D 1-4 
facilities available 

C:=J 
67 

V67D 1-4 37. Reading and writing capabilities of learners c=J C:=l c::::=J 
affect performance in Technology 

38. Technology should be excluded from the 
curriculum 
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SECTION D: TECHNOLOGY RESOURCES 

The aim of this section is to determine the specific tools, equipment and 

other resources that exist in the school. 

In this section you simply put a cross on the block that applies to you. 

If you agree with a statement put a cross on Yes, and if you disagree put a 

cross on No. 

39. Do you have the following resources in your technology room? 

39.1 Protective workshop .Yes No 

39.2 Scissors Yes No 

39.3. Paper punch 
Yes No 

39.4 Ruler Yes No 

39.5 Mathematics set Yes No 

39.6 Junior Hacksaw Yes No 

39.7 Combination pliers Yes No 

3 9. 8 Small bench vice 
Yes No 

39.9 Soldering iron Yes No 

39.10 Multi meter Yes No 
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For office 

39.11 Scale Yes No useD 

Yes No D 
39.12. Tape measure V79 1-2 

39.13. Stove (gas/paraffin/electricity) 
Yes No 

vsP1-2 

39.14. Sewing machine 
Yes No 

V81D1-2 

39.15. First Aid Kit Yes No 
V82D1-2 

39.16. Glue Gun Yes No 
vs01-2 

3 9.17. Drilling machine Yes No vs01-2 

V85 1-2 

Thank You 
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QUESTIONNAIRE: LEARNERS' CONCEPTS AND ATTITUDES TOWARDS 
TECHNOLOGY 

This survey is designed to discover what learners think about technology. All you have to 
do is read the statement and then circle the number, which best describes how you feel. 
Either you 

Strongly agree 
Agree 
Disagree, or 
Strongly disagree 

There is no right or wrong answer; it is just how you feel. Your first reaction is probably 
the best one, so don't think about the statement too much. Please answer all questions . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECTION A 

You don't have to put your name on the survey, just your age, school location, region, 
grade and boy or girl. 

1. Age (years) __ _ 

2. Location of School 

3. Region _____________________ _ 

4. Grade 

5. Gender 

~ 
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SECTIONB 

Read each statement and circle the number which indicates how you feel about the 
statement. Circle only one number in each statement. 

Key 

1. = Strongly agree 
2. =Agree 
3. =Disagree 
4. = Strongly disagree 

6. Technology is very important in life. 1 2 3 4 

7. Technology makes everything go better than before 1 2 3 4 

8. Technology is only concerned with computers. 1 2 3 4 

9. Working in technology is very creative 1 2 3 4 

10. Girls can do technology 1 2 3 4 ~ 
11. I positively want to have a job in technology 1 2 3 4 ~:l rt: l 

;7~1 
.~~· 

12. Developed countries can do much for developing countries 1 2 3 4 

r~~l by technology 

13. Technology is good for the economy 1 2 3 4 

14. All jobs have something to do with technology 1 2 3 4 

15. In everyday life you have much to do with technology 1 2 3 4 

16. In technology you have many opportunities to use your 1 2 3 4 
imagination 

17. Technology is too difficult for me 1 2 3 4 

18. A girl can have a technological profession just as well as 1 2 3 4 
a boy 

19. In technology you have to design things by yourself 1 2 3 4 

20. For learners of my age technology is interesting 1 2 3 4 

21. I know pretty well how an electric kettle works 1 2 3 4 
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22. In the newspapers you often read about technology 1 2 3 4 

23. Without technology there would be more problems in the 1 2 3 4 
world 

24. Boys are able to repair things better than girls 1 2 3 4 

25. You have to be creative in technology 1 2 3 4 

26. A hundred years ago there was no technology 1 2 3 4 

27. I would like to learn more about technology 1 2 3 4 
at school 

28. Developing countries should develop their own technology 1 2 3 4 

29. Technology gives people more leisure 1 2 3 4 

30. It is difficult for me to say now whether I want 1 2 3 4 
to choose a technological profession or not 

31. There should be more TV programmes about technology 1 2 3 4 

32. Thoughts of technology are often in my mind 1 2 3 4 

33. If there was a hobby club about technology 1 2 3 4 
at school, I would certainly join it 

34. I know what the word technology means 1 2 3 4 

35. Boys know more about technology than girls 1 2 3 4 

36. I would like to have a career in technology 
later on. 1 2 3 4 

3 7. When I choose a profession I consider 1 2 3 4 
whether it is technological or not 

38. Technology is as difficult for girls as it is for boys 1 2 3 4 

3 9. You must be very clever to be able to study technology 1 2 3 4 
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40. Modern technology should be adapted before 1 2 3 4 
being applied in developing countries 

41. At school you should learn more about repairing things 1 2 3 4 
around the home 

42. You can learn a lot of technology by yourself 1 2 3 4 

43. In technology there is much opportunity to invent 1 2 3 4 
things by yourself 

Thank you for your cooperation 
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SEMI-STRUCTURED INTERVIEW SCHEDULE: LEARNING AREA HEADS 

1. What do you think are the critical issues to be considered when implementing 

Technology in the North West Province schools? 

2. What approach could we adopt to implement Technology in the North West 

Provincial schools? 

3. What are the hindrances towards Technology education implementation m 

schools in the North West Province? 

4. What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 

5. Is there any professional development programme for Technology Education 

teachers in the North West Province? 

6. What is the attitude of educators towards Technology implementation in the North 

West Province? 

7. What is the general attitude ofleamers towards the learning area Technology? 

8. Do you have sufficient tools, equipment and resources to deliver the curriculum to 

defined standards? 

9. Do you have any other comment to make regarding the implementation of 

Technology in the North West Province? 

Thank you 
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SEMI-STRUCTURED INTERVIEW SCHEDULE: TECHNOLOGY SPECIALISTS 

1. What do you think are the critical issues to be considered when implementing 

Technology in schools? 

2. What approach could we adopt to implement Technology in the North West 

Provincial schools? 

3. What are the hindrances towards Technology education implementation m 

schools? 

4. What do you think should be done in order to solve these problems in the 

implementation on Techno~ogy Education in schools? 

5. Is there any. professional development programme for Technology Education 

teachers? 

6. What is the attitude of educators towards Technology implementation? 

7. What is the general attitude of learners towards the learning area Technology? 

8. Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 

9. Do you have any other comment to make regarding the implementation of 

Technology?. 

Thank you 
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SEMI-STRUCTURED INTERVIEW SCHEDULE: TECHNOLOGY EXPERTS 

1. What do you think are the critical issues to be considered when implementing 

Technology in schools? 

2. What approach could we adopt to implement Technology in the North West 

Provincial schools? 

3. What are the hindrances towards Technology education implementation m 

schools? 

4. What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 

5. Is there any professional development programme for Technology Education 

teachers? 

6. What is the attitude of educators towards Technology implementation? 

7. What is the general attitude oflearners towards the learning area Technology? 

8. Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 

9. Do you have any other comment to make regarding the implementation of 

Technology? 

Thank you 
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INTERVIEW TRANSCRIPT: TECHNOLOGY EXPERTS: INTERVIEWEE No.1 

Interview between interviewer (I) and respondent one (R1 ): Dr G 

I: Good afternoon Doctor 

R1: Good afternoon Mr Tholo and how can I help you this day? 

I: Yes doctor it is regarding the interview which I told you about 

last week 

R1: Oh yes let me quickly get those questions. I am ready now 

I: OK. Here is question number 1: What do you think are the critical issues to be 

considered when implementing Technology in schools? 

1 

2 

3 

4 

5 

6 

R1: Urn, Teachers' level ofreadiness. Teachers are the foot soldiers ofthe Department of 

Education and if not properly trained confusion and frustration with implementation are 

inevitable. Support needs to be mobilized by engaging key stakeholders. Awareness 

campaigns about the benefits of the subject need to be embarked upon, especially 

targeting parents and learners. 

I: Thank you. Can we go to question number two? 7 

R1: certainly! 8 

I: What approach could we adopt to implement Technology in the North West 

Provincial schools? (Or South Africa)? 9 

R1: Better to develop a concept and approach of "Technology Project/Model Schools" 

and marshal efforts towards them to heighten interest. Then implement the Project 

in all schools. 10 

I: All right. What are the hindrances towards Technology education implementation 

in schools? 
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Rl: Concept/Philosophy of technology; inadequately trained teacher force; undedicated 

support to train educational officials manning the National and Provincial Technology 

Projects; lack of awareness campaigns. National and Provincial Expo's tend to put science 

projects ahead of technology projects. This approach hides away the face of technology and 

it is portrayed as such purely as science. 12 

I: OK. Now what do you think should be done in order to solve these problems in 

the implementation on Technology Education in schools? 13 

R1: The subject needs to be invested in like it is done with science. Technology teachers 

cannot always be expected to improvise resources and equipment. Teachers with training 

in Technology Education should be given the priority to feel senior posts. Technology 

needs to be made relevant to the African community by incorporating IKS and 

indigenous technologies. In most cases technology is portrayed as a Western man's thing. 

Learners need to meet the contributions of their community members in the technology 

literature. Choice of such needs to take care of this factor. The curriculum is inspired by 

principles that are supposed to accommodate the rich African knowledge and know-how 

(see LO 3 for GET Band, for instance). Teachers' workshops need to empower teachers 

in this aspect. 14 

I: Is there any professional development programme for Technology Education teachers? 

R1: I only know of OBE workshops which seem inadequate (see Gumbo, 2003 -

Indigenous Technologies: Implications for a Technology Education curriculum - PhD 

thesis). The 2006 SAARMSTE conference cast light about the Netherlands in-service 

technology teachers being trained for more than a year through universities or colleges. 

This suggests that since Technology Education is relatively a new learning area, teachers' 

training in the field may not have to be squashed in a short period like the rest of other 

learning areas. 15 

I: What is the attitude of educators towards Technology implementation? 16 
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R1: Mixed feelings. My PhD study found teachers to be positive about the opportunity 

the offering provides in the teaching career and for entrepreneurship. On the other hand 

they felt despondent about lack of resources and poor training. 17 

I: What is the general attitude of learners towards the learning area Technology? 

R1: Once again my PhD study found learners to be thrilled about career opportunities that 

the subject will expose them to, and were motivated by the fact that technology rules the 

world. However, many of them felt that technology is distanced from their worldview and 

that the educational approach does not affirm the African technological 

contributions. 18 

I: Dr G Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 19 

Rl: I am involved at tertiary level. However, I have generally observed that Technology 

Education is still afforded an inferior position compared to science and math. It thus 

suffers lack of support with regard to provision of .tools, eC)_uipment and resources. 20 

I: Do you have any other comment to make regarding the implementation of Technology? 

21 

R1: Nothing for now thanks. 

I: Thank you so much doctor for your time. 
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INTERVIEW TRANSCRIPT: INTERVIEWEE No.2 

Interview between interviewer (I) and respondent two (R2): Mr M 

I: Morning to you Mr M 

R2: Good morning Mr T 

I: Are you ready for the questions which I e-mailed to you last week? 

R2: Yes Mr T I think we can start 

22 

23 

24 

25 

I: Thanks. The first question is: What do you think are the critical issues to be considered 

when implementing Technology in schools? 26 

R2: Resources: 

Teachers are critically important. They need to be motivated and supported in delivering 

the subject. (Not forced to do it because there is nobody else) 

Tools and materials are needed. For this to occur the principal needs to support the 

implementation. 

The teacher needs a good set of projects and LSM's to help him or her roll out the 

delivery of projects, so that learning happens. 27 

I: Thank you. What approach could we adopt to implement Technology in the North 

West Provincial schools? (Or South Africa)? 28 

R2: We need to implement the NCS as closely as possible. It is as good a curriculum as 

any in the world. 

Roll our needs to focus on the 5 processes and skills 

We need to make sure that the subject does not become theoretical. (this is unfortunately 

often the case due to lack of resources). 

We need to lift up the making skills as the most important aspect of technology. We 

should be emphasizing these skills and the practical nature of the subject 

much more. 29 
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I: OK. What are the hindrances towards Technology education implementation in 

schools? 30 

R2: Resources are not there. (skilled teachers, tools, materials) 31 

There is no "buy in" from principals and school managers. It is often seen as an 

unimportant subject. It is seen as costly to implement. 32 

I: That is fine. What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 33 

R2: We need to implement a common technology Programme in a large sample of 

schools across the country (say 50 to 100). For this to succeed we need to train teachers 

to do specific projects in schools and then we need to monitor the implementation of 

these projects. 

We obviously will need to resource these projects fully in these schools in a cost effective 

way, with a view to extending to all schools across eth country. We can then adapt and 

extend the projects to more schools. We can call these projects "safety net" projects to be 

run as "minimum standards". Once teachers are confident with these projects, they can 

begin to implement their own projects. 34 

I: Is there any professional development programme for Technology Education 

teachers? 

R2: I know of several. 

University of the North and PROTEC offer and ACE over 2 years. 

UKZN and Technology for all do something similar. 

ORT-STERP still offer courses in some HEI's (e.g. UPE) 

Johannesburg University (ex RAU) offers Masters Degrees and PhD's. 
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I: What is the attitude of educators towards Technology implementation? 37 

R2: Very mixed. Some (those who chose to do it) love it and are very enthusiastic. 

Those who are forced to do it and are having to change there mindsets from subjects like 

the Technica's or home economics are sometimes reluctant to change. 

Those redeployed from oversupplied subjects like Afrikaans are often demoralized and 

very reluctant to change there approaches to education. 3 8 

I: What is the general attitude of learners towards the learning area Technology? 39 

R2: Most learners love it. Some however (those who generally succeed at the more 

academic level) often resist the practical side. There are learning styles issues which 

we need to acknowledge, and technology will not be received well by all learner all of 

the time. 40 

I: Mr M Do you think schools have sufficient tools, equipment and resources to deliver 

the curriculum to defined standards? 41 

R2: No. Technology has a low status and little support in most schools. However 

qualified educators normally improvise. 42 

I: Do you have any other comment to make regarding the implementation of Technology? 

43 

R2: The value of implementing technology is massive compared to the difficulties. While 

we need to acknowledge the difficulties, we are failing to communicate the 

benefits. 

Learners will benefit enormously from technology if implemented property. It is not such 

an easy subject for teachers thought. It needs and enthusiast.. 

There is a danger that if we continue to implement technology badly, then we are doing 

more harm than good. It would be better to make the subject non-compulsory that to 

continue to "pretend" that implementation is proceeding well. 44 
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I: Thank you very much Mr M 

INTERVIEW TRANSCRIPT: INTERVIEWEE No.3 

Interview between interviewer (I) and respondent three (R3): ProfD 

I: Good day Professor 

R3: MomingT 

I: I was very impressed with your presentation at the SAARMSTE conference. 

Can I have some of your time to go through the interview? 

R3: Sure T 

45 

46 

47 

48 

49 

I: Thanks. The first question is: What do you think are the critical issues to be considered 

when implementing Technology in schools? 50 

R3: (1) developing a sound conceptual basis for technology education thereby using 

philosophy of technology) and (2) collecting evidence that technology education makes a 

change and for this valid and reliable assessment instruments need to be developed. 51 

I: Thank you. What approach could we adopt to implement Technology in the North 

West Provincial schools? (Or South Africa)? 52 

R3: Given the financial constraints I would recommend to focus on the teaching and 

learning of basic technological concepts that can be taught in any environment. I herewith 

attach a document that explains that approach. 53 

I: OK. Question number three: What are the hindrances towards Technology education 

implementation in schools? 54 

R3: (1) the poor image ofthe subject with school boards and parents (craft-like, tinkering, 

no high status like science), (2) impatience of politicians who want immediate results 

after implementation (which is unrealistic, but yet they want it), and (3) lack of evidence 

so far that technology makes a difference 55 
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I: What do you think should be done in order to solve these problems m the 

implementation on Technology Education in schools? 56 

R3: Most important is to get all parties involved: teachers well trained, politicians to take 

supportive measures, school board providing equipment and rooms, enthusiastic pupils, 

industrial support (not only in terms of money but also in terms of real interest), and 

educational research to back up development. 57 

I: Is there any professional development programme for Technology Education teachers? 

R3: Yes, both in and outside South-Africa: University of Johannesburg (the former RAU 

people) and University of Pretoria are closest to the Northwest Province as far as 

I know. 58 

I: What is the attitude of educators towards Technology implementation? 59 

R3: That varies greatly between subjects. Science teachers will be inclined to say that it is 

not necessary because they already do technology (which is not the case; they merely do 

some applied science), teachers of most other areas will not be interested (they object 

neither support), and craft teachers generally will see a change of expanding their subject 

(in particular the design approach is common for them). 60 

I: What is the general attitude ofleamers towards the learning area Technology? 61 

R3: In those places where good technology education is in place, pupils are very positive 

about it. Also their initial attitude is positive, as many research studies have shown. 62 

I: Prof Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 63 

R3: Technology education can be taught in a large variety of environments. In that 

respect no school can claim that they can not teach technology. Teachers have to learn to 

see the richness of their environment to detect the many opportunities. 64 
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I: Do you have any other comment to make regarding the implementation of Technology? 

65 

R3: The commg years will be crucial for technology education in many countries. 

Therefore it is important that teachers are able to give a good answer to the question: 

what is this subject you teach? If their answer does not go beyond the level of a list of 

projects in which pupils have made products, they will be in trouble. 66 

I: Thank you very much Prof and God bless you. 

INTERVIEW TRANSCRIPT: INTERVIEWEE No.4 

Interview between interviewer (I) and respondent four (R4): ProfB 

I: Rallo Prof 

R4: Morning to you sir 

I: Can we start with our session of questions as requested in the e-mail? 

R4: No problem we can start 

67 

68 

69 

70 

71 

I: Thanks. The first question is: What do you think are the critical issues to be considered 

when implementing Technology in schools? 

R4: Critical issues are : 

1) Teacher understanding of the purpose of Technology education 

2) Subject knowledge of the teachers 

3) Materials and equipment that needs to be available 

72 

73 

I: Thank you. What approach could we adopt to implement Technology in the North 

West Provincial schools? (Or South Africa)? 74 

R4: I suggest that you: 

a. Investigate in-service ideas such as the distance-learning techniques to In

service work as adopted by UNISA 
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b. Produce a common set of materials and equipment so that teachers can 

share common ideas and approaches. These materials might be 

sponsored. 75 

I: OK Prof. Question number three: What are the hindrances towards Technology 

education implementation in schools? 76 

R4: I think a key problem has been the lack of background in the subject by those 

implementing it so that assessment approaches that are competence-based become 

particularly problematic 77 

I: What do you think should be done in order to solve these problems m the 

implementation on Technology Education in schools? 78 

R4: I would link up common teacher training with a common syllabus for pupils 

(including written materials as a work book/work sheets) with common materials and 

shared assessment instruments. This integrated approach will enable an economy of scale 

that would save a lot of money and have a greater impact. 79 

I: Is there any professional development programme for Technology Education teachers? 

R4: Yes some in the UK. I suggest you look at 

http:/ /web.data.org. uk/data/index.php 

and http://www.iteaconnect.org/ 80 

I: What is the attitude of educators towards Technology implementation? 81 

R4: Technology has earned its place as a part of the curriculum in the UK for the ages 5 

to 14 years. It is seen as much more than craft but it still has a certain credibility problem 

when it embraces some material areas such as food and textiles as well as electronics and 

wood and plastics. 82 

I: What is the general attitude of learners towards the learning area Technology? 83 

R4: This rather depends on how well it is taught. Most parents are more prejudiced 

against technology as a curriculum area for all than are pupils 84 
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I: Prof Do you think schoolshave sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 85 

R4: Yes in the UK I think they generally do. 86 

I: Do you have any other comment to make regarding the implementation of 

Technology? 87 

R4: No. 88 

I: Thank you very much Professor 89 
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INTERVIEW TRANSCRIPT: TECHNOLOGY SPECIALISTS: 

INTERVIEWEE No. 5 

Interview between interviewer (I) and respondent one (R1): Mr MD 

I: Good morning Mr MD 

R1: Morning Mr T 

I: Can we start with the first question? 

R1: Yes sir we can start 

90 

91 

92 

93 

94 

1: Thanks. The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 

R1: Thorough training of educators 

Resource centre for enrichment purposes 

Provision ofTechnology equipment and tools 

Sufficient educators and subject advisors 

95 

96 

1: Question number two. What approach could we adopt to implement Technology in 

the North West Provincial schools? (Or South Africa)? 97 

R1: The Outcomes Based Education approach 

Training of educators on a continuous basis 

I: What are the hindrances towards Technology education implementation in 

schools? 

R1: Lack of technological background amongst educators 

Lack of educator support and development 

Lack of sufficient subject advisors 

98 

99 

100 

1: What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 101 

R1: Thorough workshop and training of educators 

Subject advisors must be provided with transport so as to perform their duties well 
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Restructuring each APO to be provide with own subject advisor 102 

1: Is there any professional development programme for Technology Education 

teachers? · 1 03 

R 1: Yes. Short workshops for educators 104 

1: What is the attitude of educators towards Technology implementation? 105 

R1: Some educators do not take the subject serious and some view it as being 

difficult. Educators do not teach all the learning outcomes and assessment 

standards. 

1: What is the general attitude of learners towards the learning area 

Technology? 

106 

107 

R1: Some learners enjoy it especially boys. Girls do not like the hands-on approach to 

Technology. 108 

1: Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 1 09 

R1: No. There is a big shortage in schools. 110 

1: Do you have any other comment to make regarding the implementation of 

Technology? 111 

Rl: Restructuring of the curriculum section, each APO should be provided with the 

subject advisors to give support and provide equipment and tools to schools. 112 

1: Thank you very much Mr MD 113 
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INTERVIEW TRANSCRIPT: TECHNOLOGY SPECIALISTS: 

INTERVIEWEE No. 6 

Interview between interviewer (I) and respondent two (R2): Mr JL 

I: God morning Mr JL 

R2: Morning Mr T 

I: Are you ready to start? 

R2: Yes sir we can start 

114 

115 

116 

117 

I: Thanks. The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 118 

R2: Tools and equipment must be supplied to schools 

Provide bigger classrooms or workspace 119 

I: Question number two. What approach could we adopt to implement Technology in 

the North West Provincial schools? (Or South Africa)? 120 

R2: Importance of Technology to society must be emphasized 

Develop problem solving skills 

Emphasise the link between GET and FET 

I: What are the hindrances towards Technology education implementation in 

schools? 

R2: No proper equipment and workshops in schools 

Lack of resources in poor communities 

Lack of parental support 

121 

122 

123 

I: What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 124 

R2: Tools and equipment must be supplied to schools 

Special Technology classrooms must be built 

Training of teachers by universities 125 
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I: Is there any professional development programme for Technology Education 

teachers? 126 

R2: Yes 

Normal training by subject advisors 

Courses at North West university/Wits and university of Johannesburg 127 

1: What is the attitude of educators towards Technology implementation? 128 

R2: Some teachers do not show interest in the learning area especially that they do not 

have any background knowledge. 129 

I: What is the general attitude oflearners towards the learning area Technology? 130 

R2: Learners like it ifteachers teach it properly 131 

1: Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 132 

R2: No. Most schools do not have equipment and tools except for the technical 

schools. 133 

I: Do you have any other comment to make regarding the implementation of 

Technology? 134 

R2: More practical must be offered in the GET band in well resourced spaCious 

rooms. 135 

1: Thank you very much Mr L 136 
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INTERVIEW TRANSCRIPT: TECHNOLOGY 

INTERVIEWEE No. 7 

Interview between interviewer (I) and respondent three (R3): Mr MK 

1: God morning Mr MK 

R3: Morning Mr T 

SPECIALISTS: 

137 

138 

I: Can I ask you a few questions about the implementation of Technology as agreed 

during the Technology conference? 139 

R3: Yes sir you are most welcome 140 

1: Thank you. The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 141 

R3: Teachers should be properly trained 

Materials and equipment should be supplied 142 

1: Question number two. What approach could we adopt to implement Technology in 

the North West Provincial schools? (Or South Africa)? 143 

R3: The competency based modular approach. It must be based on the needs of the 

community. Learners should be competent in one area of knowledge before they 

proceed to the next area. 144 

I: What are the hindrances towards Technology education implementation in schools? 

145 

R3: Lack of resources 

Time allocated to teach the learning area 

School infrastructure, and 

Teacher- learner ratio 146 

I: What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 147 

R3: More workshops until everyone is clear about implementation issues 148 
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I: Is there any professional development programme for Technology Education 

teachers? 149 

R3: Yes The in-service training workshops but they are not enough 150 

I: What is the attitude of educators towards Technology implementation? 151 

R3: The attitude of the educators who have been trained is fair but for those who were 

not trained it is negative 

I: What is the general attitude of learners towards the learning area 

Technology? 

152 

153 

R3: If the teacher is well prepared and enthusiastic, the attitude of the learners is 

positiveand vice versa 154 

I: Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 

R3: No. Most ofthem are having a short supply. 

155 

156 

I: Do you have any other comment to make regarding the implementation of 

Technology? 157 

R3: The Department should appoint more subject advisors to increase the level of 

support in schools 158 

I: Thank you very much Mr MK 159 

335 



ANNEXURE 11 

INTERVIEW TRANSCRIPT: TECHNOLOGY SPECIALISTS: 

INTERVIEWEE No. 8 

Interview between interviewer (I) and respondent four (R4): Mr TM 

I: God morning Mr TM 

R4: Morning Mr T 

159 

160 

I: Can I ask you a few questions on the implementation of Technology in the 

province? 

R4: YesMrT 

161 

162 

I: Thank you. The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 

R4: Funds must be made available 

Educators must be trained 

Trainers must be well qualified 

Conducive working space for schools 

163 

164 

I: Question number two. What approach could we adopt to implement Technology in 

the North West Provincial schools? (Or South Africa)? 165 

R4: The competency based modular approach. It must be based on the needs of the 

community. Learners should be competent in one area of knowledge before they 

proceed to the next area. 

1: What are the hindrances towards Technology education implementation in 

schools? 

R4: Identifying technological needs around the province 

Inviting skilled people to contribute towards policy formulation 

Train the trainers to train educators 
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1: What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 169 

R4: Recruit well qualified educators to teach Technology 

A vail facilities to schools 

Train educators to increase capacity 

A vail incentives for Technology educators 170 

1: Is there any professional development programme for Technology Education 

teachers? 171 

R4: Yes short courses that are offered by subject advisors. Educators who are not 

properly qualified to offer the learning area are a cause for concern 172 

1: What is the attitude of educators towards Technology implementation? 173 

R4: Positive but they concentrate on chapters they master most or those they have 

been trained on. 174 

1: What is the general attitude of learners towards the learning area Technology? 175 

R4: Positive if educators are knowledgeable about the learning area 176 

1: Do you think schools have sufficient tools, equipment and resources to deliver the 

curriculum to defined standards? 

R4: No. Not at all 

177 

178 

1: Do you have any other comment to make regarding the implementation of 

Technology? 180 

R4: No 181 

1: Thank you very much Mr TM 182 
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INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.9 

Interview between interviewer (I) and respondent one (R1): Ms DT 

1: Good morning Ms DT 

R 1: Morning Mr T 

1: Can we start with the first question? 

R1: Yes sir we can start 

I: The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 

R1: Resource 

Manpower 

Plan of action in development 

Implementation 

1: Question number two. What approach could we adopt to implement 

Technology in the North West Provincial schools? (Or South Africa)? 

R1: We should first investigate how other countries succeeded in implementation. 

Then assess their weaknesses and strengths in their implementation 

I: What are the hindrances towards Technology education implementation in 

schools? 

191 

R1: Money 

Resources 

Rural areas 

Electricity and water 

Attitude 

Popularity of the subject 

I: What do you think should be done in order to solve these 
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problems in the implementation on Technology Education in schools? 193 

Rl: Discussion be held at national level 

Assessment made on areas which needs more assistance 194 

1: Is there any professional development programme for Technology 

Education teachers? 195 

R1: Yes, at universities, technikons and colleges 196 

I: What is the attitude of educators towards Technology implementation? 197 

R1: Positive and promising 

Some are still afraid of change 198 

I: What is the general attitude of learners towardsthe learning area Technology? 199 

R1: Fair 

They feel that they can't fulfill its curricular need which is expensive 

I: Do you think schools have sufficient tools, equipment and resources to 

deliver the curriculum to defined standards? 

R1: No, we improvise instead 

I: Do you have any other comment to make regarding the 

implementation ofTechnology? 

R1: No I don't 

I: Thank you very much Ms DT 
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INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.lO 

Interview between interviewer (I) and respondent two (R2): Mr. A.S 

I: Good afternoon Mr A.S. 

R2: Afternoon Mr T 

I: Can we start with the first question of our interview? 

R2: Yes sir we can start 

I: The first question is: What do you think are the critical issues to be 

considered when implementing Technology in schools? 

R2: Start with workshops for teachers 

A vail resources for technology 

I: Question number two. What approach could we adopt to implement 

Technology in the North West Provincial schools? (Or South Africa)? 

R2: Make 'awareness' campaigns to make people realize the need 

for teaching technology 

I: What are the hindrances towards Technology education implementation 

in schools? 

R1: This province being one of the poor provinces in South Africa 

Some areas (rural) don't have basic needs like water and electricity 

Negative attitude of people towards Technology 

Resources being expensive, to buy for every schools 

I: What do you think should be done in order to solve these 

problems in the implementation on Technology Education in schools? 

R2: Organise imbizos for the community 

Look for sponsors 
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Supply basic needs to schools in our province 

I: Is there any professional development programme for Technology 

Education teachers? 

R2: Yes, there are 

217 

At tertiary institutions e.g. UNIWEST, technikons and colleges· 218 

I: What is the attitude of educators towards Technology implementation? 219 

R2: To some positive and others negative 

Educators are afraid of change 

Technology is seen as an expensive exercise 

I: What is the general attitude of learners towards the learning area 

Technology? 

R2: Good 

Some realize their talent for creativity 

Learners love the responsibility of solving problems 

I: Do you think schools have sufficient tools, equipment and resources to 

deliver the curriculum to defined standards? 

R2: No we don't have. That is why Technology is unpopular. 

It is expensive 

I: Do you have any other comment to make regarding the 

implementation ofTechnology? 

R2: Yes 

I think we should try for another 10 years before we could consider 

Technology to be a failure 

I: Thank you very much Mr A.S 
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INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.ll 

Interview between interviewer (I) and respondent three (R3): Mr. G.T 

I: Good afternoon Mr G.T. 

R3: Hi MrT 

I: Can we start with the first question of our interview? 

R3: Yes sir 

I: What do you think are the critical issues to be considered when 

implementing Technology in schools? 

R3: If professional manpower is in place to see it implemented 

To prepare learners for Technology by orientation and workshops 

To avail resources 

To establish workshops in schools 

To train teachers in Technology 

I: Question number two. What approach could we adopt to implement 

Technology in the North West Provincial schools? (Or South Africa)? 

R3: Offer bursaries to teachers to further their studies 

Offer better salaries for Technology teachers 

Offer prices to teachers who produce good results in Technology learning areas 

Offer benefits to interested candidates 

I: What are the hindrances towards Technology education implementation 

in schools? 

R3: Cost of resources 

Schools in rural areas 

Lack of electricity and basic needs 

Not enough manpower in top management to implement Technology 

Projects not followed through 
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Being in the third world country 

1: What do you think should be done in order to solve these problems 

in the implementation on Technology Education in schools? 

R3: Draw up a plan of action towards the development of implementation 

Start with basic needs 

Involve all stakeholders 

Start small 

1: Is there any professional development programme for Technology 

237 

238 

239 

Education teachers? 240 

R3: Yes there are courses being offered at tertiary level 

Teachers are encouraged to register for these programmes 241 

1: What is the attitude of educators towards Technology implementation? 242 

R3: It is negative 

Some are afraid of change 

Some are discouraged before they try 

Some believe it is difficult and won't work 

1: What is the general attitude of learners towards the learning 

area Technology? 

R3: It is positive 

They love solving problems 

243 

244 

They love to be engaged in being creative 245 

1: Do you think schools have sufficient tools, equipment and resources to 

deliver the curriculum to defined standards? 246 

R3: Not really 

The lack thereof is causing implementation to be slow 

I: Do you have any other comment to make regarding the 

implementation ofTechnology? 

R3: Yes 
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If teachers are encouraged to keep on trying to implement it, ultimately 

we will succeed 

If we all own Technology as belonging to everyone, we will conquer 

the battle 

I: Thank you very much Mr G.T. 

249 

250 

INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.12 

Interview between interviewer (I) and respondent four (R4): Ms A.M 

I: Good afternoon Ms A.M 

R4: Afternoon Mr T 

I: Can we start with the first question of our interview? 

R4: Yes sir we may start 

1: What do you think are the critical issues to be considered when 

implementing Technology in schools? 

R4: The teachers need to be taken in for an inservice training course in 

Technology Education first 

There needs to be basic resources in schools 

Great consideration should be noted that North West is predominantly rural. 

This means that electricity, water and sewage systems are still lacking in 

some areas 

1: Question number two. What approach could we adopt to implement 

251 

252 

253 

254 

255 

256 

Technology in the North West Provincial schools? (Or South Africa)? 257 

R4: I think all stakeholders should be involved in the whole 

process of implementation 

Parents and community needs to be hand on in Technology Education so that 

they too, in the process be familiar with basic technology and what is expected 258 
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I: What are the hindrances towards Technology education implementation 

in schools? 

R4: Unskilled teachers 

Lack of interest from learners 

I: What do you think should be done in order to solve these problems 

in the implementation on Technology Education in schools? 

R4: Teachers needs to be encouraged to register technology education at varsity 

level, in order to gain insight into the learning areas 

There should be enough competition or contests to outshine each other. It will 

bring back the need to excel in our learners 

I: Is there any professional development programme for Technology 

Education teachers? 

R4: Yes, there is. At the North West University or at Potchefstroom 

259 

260 
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263 

University 264 

I: What is the attitude of educators towards Technology implementation? 265 

R4: Is negative because they don't understand ii 266 

1: What is the general attitude of learners towards the learning areaTechnology? 267 

R4: They like it though they say they don't see the need to learn it since they 

live in rural Villages 268 

1: Do you think schools have sufficient tools, equipment and resources to 

deliver the curriculum to defined standards? 267 

R4: No, we don't 268 

1: Do you have any other comment to make regarding the 

implementation ofTechnology? 269 

R4: Yes, why cant we seek help from other provinces like Gauteng? Maybe 

they might help in showing us of how they did it 270 

1: Thank you very much Ms A.M 271 
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INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.13 

Interview between interviewer (I) and respondent five (R5): Ms O.M 

I: Good afternoon Ms O.M 

R5: Afternoon Mr T 

I: Can we start with the first question of our interview? 

R5: Yes 

I: What do you think are the critical issues to be considered when 

implementing Technology in schools? 

R5: Resources is ofthe utmost importance Workshop teachers 

I: Question number two. What approach could we adopt to implement 

272 

273 

274 

275 

276 

Technology in the North West Provincial schools? (Or South Africa)? 277 

R5: Identify all schools that needs Technology facilitators Workshop facilitators 278 

I: What are the hindrances towards Technology education implementation in 

schools? 

R5: Lack of accessibility to schools in rural areas 

Lack of teachers to teach learning area Technology 

Lack of funds and resources 

I: What do you think should be done in order to solve these problems 

in the implementation on Technology Education in schools? 

R5: Enough money be budgeted to curb problems 

Time frame be set for proper implementation 

I: Is there any professional development programme for Technology 

279 

280 

281 

282 

Education teachers? 283 

R5: Yes, there is. At the North West University or at Potchefstroom University 284 

I: What is the attitude of educators towards Technology implementation? 285 
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RS: Positive with a bit ofsceptism ifTechnology is there to stay 286 

I: What is the general attitude of learners towards the learning area Technology? 287 

RS: They love technology but get frustrated because of lack of resources 288 

I: Do you think schools have sufficient tools, equipment and resources to deliver 

the curriculum to defined standards? 289 

RS: No, we don't 290 

I: Do you have any other comment to make regarding the implementation 

ofTechnology? 291 

~:~ 2~ 

I: Thank you very much Ms O.M 293 

INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.14 

Interview between interviewer (I) and respondent six (R6): Mr L.T 

I: Good morning Mr L.T 294 

R6: Morning Mr T 295 

I: Can I ask you a few questions as per interview schedule that I faxed to your 

school? 296 

R6: Yes sir 297 

1: What do you think are the critical issues to be considered when. 

implementing Technology in schools? 

R6: There must be qualified educators in this learning area 

There must be relevant equipments for this learning area 

1: What approach could we adopt to implement Technology in the 
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North West Provincial schools? (Or South Africa)? 

R6: Learner centred approach and teaching through modules 

I: What are the hindrances towards Technology education implementation in 

schools? 

R6: Lack of specialists in Technology and also lack of resources 

I: What do you think should be done in order to solve these problems 

300 

301 

302 

303 

in the implementation on Technology Education in schools? 304 

R6: The schools should identify educators who are willing to develop to go and 

study and specialize in this learning area. They must also learn in workshops 

to upgrade their capabilities 305 

I: Is there any professional development programme for Technology 

Education teachers? 306 

R6: Yes, the North West University (Mafikeng Campus) offers a programme of 

ACE. (Advanced Certificate in Education) Technology teachers who are 

teaching technology are able to develop themselves 307 

I: What is the attitude of educators towards Technology implementation? 308 

R6: Educators like and enjoy teaching technology. The only challenges is that 

there are no facilities and resources we only improvise. 309 

I: What is the general attitude of learners towards the learning area Technology? 31 0 

R6: Learners enjoy this learning area, especially when doing projects. They like 

what they see after following all the technological processes 311 

I: Do you think schools have sufficient tools, equipment and resources to deliver 

the curriculum to defined standards? 312 

R6: No, like I have already mentioned, we improvise 313 

I: Do you have any other comment to make regarding the implementation 

ofTechnology? 314 
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R6: I urge the department of education to provide schools with relevant resources 

and to build workshops where learners can learn conducively 315 

I: Thank you very much Mr L.T 316 

INTERVIEW TRANSCRIPT: HEAD OF DEPARTMENT: INTERVIEWEE 

No.15 

Interview between interviewer (I) and respondent seven (R7): Mr L.T 

I: Good morning Mr L.T 

R7: MorningMrT 

I: Can I take a few minutes of your time by asking you some questions 

related to Technology in schools? 

R7: Oh yes that's fine 

317 

318 

319 

320 

I: What do you think are the critical issues to be considered when implementing 

Technology in schools? 321 

R7: To develop citizens with technological literacy 

To reduce technological unemployment 

Tci develop problem solving skills among learners 

To develop citizens with hands on skills 

To promote team work among learners 

To develop good communication skills 

To teach learners to take responsibility 

To learn learners to use resources economically and to know their properties 

To teach learners to communicate effectively with each other 

I: What approach could we adopt to implement Technology in the 

North West Provincial schools? (Or South Africa)? 
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R7: The learner centered approach is the most suitable one because it allows learners 

to explore. It will develop research skills among learners 334 

I: What are the hindrances towards Technology education implementation in 

schools? 

R7: Lack of qualified educators 

Lack of infrastructures and resources 

Lack of subject advisors 

Insufficient time 

Overcrowded classrooms 

335 

336 

I: What do you think should be done in order to solve these problems in the 

implementation on Technology Education in schools? 337 

R7: 

The department should develop educators 

Supply schools with resources 

Send Section 21 in advance to purchase the necessary materials 

Develop resources centres in schools 

Build more school or extra classrooms 

Hold ongoing workshops 

I: Is there any professional development programme for Technology 

Education teachers? 

R7: The University ofNorth West is offering Advance Certificate in Education 

with Technology as a major course BED Honours Technology Education is 

338 

339 

also available for advance technologists 340 

I: What is the attitude of educators towards Technology implementation? 341 

R7: Lack of support from subject advisors 

Lack of involvement in the development of curriculum 

Lack of facilities 

Insufficient time for practical work 342 

I: What is the general attitude of learners towards the learning area Technology? 343 
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R7: Educators with lack of content knowledge 

Insufficient time 

Their provision of resources 

Parents resources (tools) get lost at school, and the school is not responsible for the 

lost 

Technological resources are expensive, they are unable to provide 344 

1: Do you think schools have sufficient tools, equipment and resources to deliver 

the curriculum to defined standards? 345 

R7: The school had a toolbox which was offered during the implementation 

ofTechnology. Most of the tools are broken (hammer, pliers, screwdriver) 

due to poor quality. Presently we have only an empty box that need to be 

filled if possible 346 

I: Do you have any other comment to make regarding the implementation 

ofTechnology? 347 

R7: Technology is a very interesting and challenging LA as is develops learners with 

problem solving skills 

It provides learners with basic foundation for the FET brand 

It makes them familiar with the world in which they live 348 

I: Thank you very much Mr L.T 349 
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