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Knowledge of Pre-service Biology Teachers in
Technological Pedagogical Content Knowledge
(TPACK)

Dr. Sanaa M. AbuAazra
College of Education - Taif University
K.S.A

Abstract

The aim of this study is to investigate the knowledge of pre-service teachers
in the framework of Technological Pedagogical Content Knowledge (TPACK).
The sample of the study consisted of (34) teachers of pre-service biology teachers
enrolled in the educational diploma program at the University of Taif for the
second semester of 2017-2018. The researcher used the descriptive approach. A
questionnaire was designed as a tool for data collection. The results of the study
showed that the knowledge of the teachers in the field of (TPACK) was as
follows: in the first rank was pedagogy knowledge (PK) with an average of
(3.49), In the second rank came Technology knowledge (TK) and Technological
pedagogical knowledge (TPK) and Technological pedagogical content knowledge
(TPACK) with the same average of (3.31). The third rank was occupied by the
Pedagogical content knowledge (PCK) with an average of (3.29). The fourth
rank was Technological content knowledge (TCK) with an average of (3.28). In
the fifth and final rank was the content knowledge (CK) with an average of
(3.08). The results of the study indicate that there is a positive correlation
between the fields of Technological pedagogical content knowledge (TPACK).
The study recommended directing the training programs for teachers to be based
on (TPACK).

Key Words: Biology teachers, Content knowledge, Technology knowledge,
Pedagogy knowledge, Technological pedagogical content
knowledge (TPACK).

113 O8Ny ot cdlmat!




5 ple 3 slia iyl il

&> )

Agyei, D. D., & Voogt, J. (2011). Determining teachers’ TPACK through
observations and self-report data. In: Proceedings of Society for
Information Technology & Teacher Education International Conference
2011. AACE, pp. 2314-2319

Agyei, D. D., & Voogt, J. (2012). Developing Technological Pedagogical
Content Knowledge in pre-service mathematics teachers, through Tea-
cher Design Teams. Australasian Journal of Educational Technology,
28, 547-564

Annetta, L. A., Minogue, J., Holmes, S. Y., & Cheng, M. T. (2009).
Investigating the impact of video games on high school students’
engagement and learning about genetics. Computers & Education,
53(1), 74-85.

Chai, C. S., Koh, J. L., & Tsai, C. C. (2010). Examining the technological
pedagogical content knowledge of Singapore preservice teachers with a
large-scale survey. Journal of Computer Assisted Learning, 26(6), 563-
573..

Chen, Y.- H., & Jang, S.-J. (2014). Interrelationship between stages of concern
and technological, pedagogical, and content knowledge: A study on
Taiwanese senior high school in-service teachers. Computers in Human
Behavior, 32, 79-91.

Clements, D. H. (2002). Computers in early childhood mathematics.
Contemporary Issues in Early Childhood, 3(2), 160-181

Doukakis, S., Koilias, C., & Adropous, N. (2013). "Computer science teachers
In - service Training needs and their Technological pedagogical content
Knowledge ". Readings in Technology and Education, 22(3), 320-334.

Duncan, R. G., & Reiser, B. J. (2007). Reasoning across ontologically distinct
levels: Students ’understandings of molecular genetics. Journal of
Research in Science Teaching, 44(7), 938-959.

Finger, G., Jamieson-Proctor, R., & Albion, P. (2010). Beyond pedagogical

S8y ot cdlmat! 114



2020 yawus 2 ¢ 137 ¢ Ing_l_l.IH a0l

content knowledge: The importance of TPACK for informing preservice

teacher education in Australia. IFIP

Gelbart, H., Brill, G., & Yarden, A. (2009). The Impact of a Web-Based
Research Simulation in Bioinformatics on Students’ Understanding of
Genetics. Research in Science Education, 395), 725-751.

Griffiths, T. (2008). Why do students find genetics so difficult to learn?. The
XX International Congress of Genetics, Berlin, Germany. Advances in

Information and ommunication Technology, 324, 114-125.

Hofer, M., & Grandgenett, N. (2012). TPACK development in teacher
education: A longitudinal study of preservice teachers in a secondary
M.A.Ed. program. Journal of Research on Technology in Education,
45(1), 83-106

Hong, H., Chai, C., mwng, E., Li, W., & Koh, J. (2013). Validating and
Modeling TPACK Frame work Among Asian Preservice Teachers.
ASCILITE, 291), 41-53.

Hosseini, Z., and A. Kamal. (2013). A Survey on Pre-Service and In-Service
Teachers’ Perceptions of Technological Pedagogical Content Knowl-
edge. The Malaysian Online Journal of Educational Technology. 1 (2),
1-7.

Kazu, I. Y., and P. Erten. (2014). Teachers’ Technological Pedagogical
Content Knowledge Self Efficacies. Journal of Education and Training
Studies. 22), 126-144.

Koehler, M.J., & Mishra, P. (2008). Introducing TPCK. In AACTE Commit-
tee on Innovation and Technology (Ed.), The handbook of
technological pedagogical content knowledge (TPCK) for educators (pp.
3-29). New York, NY: Routledge.

Kurt, G., Mishra, P., & Kocoglu, Z. (2013) Technological pedagogical content
knowledge development of Turkish preservice teachers of English.
Proceedings of the Society for Information Technology and Teacher
Education International Conference 2013(PP.5073- 5077). Chesapeake,
VA: AACE.

Lei, J. (2009). Digital natives as preservice teachers: What technology prepara-

115 G9IMU g ol ctdmat/




5 ple 3 slia iyl il

tion is needed? Journal of Computing in Teacher Education, 25(3), 87-
97.

Lewis, J., & Kattmann, U. (2004). Traits, genes, particles and information: re-
visiting students’ understandings of Genetics. International Journal of
Science Education, 26(2), 195-206.

Lewis, J., & Wood-Robinson, C. (2000). Genes, chromosomes, cell division
and inheritancedo students see any relationship?. International Journal
of Science Education, 222), 177-195.

Messina, L., & Tabone, S. (2012). Integrating technology into instructional
practices focusing on teacher knowledge. Procedia-Social and
Behavioral Sciences, 46, 1015-1027.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content
knowledge: A framework for teacher knowledge. Teachers College
Record, 108(6), 1017-1054.

Nelson, J., Christopher, A., & Mims, C. (2009). TPACK and web 0.2:
Transformation of teaching and learning. TechTrends, 53(5), 80-87.
Odadzic, V., Miljanovi¢, T., Pribicevi¢, T., dupanec, V. (2017). Effectiveness of
the Use of Educational Software in Teaching Biology. Croatian Journal

of Education, 19(1), 11-43.

Ozgun-Koca, A., Meagher, M., & Edwards, M. T. (2010). Preservice teachers’
emerging TPACK in a technology-rich methods class. The Mathematics
Educator, 192), 10-20.

Polly, D., Mims, C., Shepherd, C. E., & Inan, F. (2010). Evidence of impact:
Transforming teacher education with preparing tomorrow’s teachers to
teach with technology (PT3) grants. Teaching and Teacher Education:
An International Journal of Research and Studies, 26(4), §63-870.

Pool, C. R. (1997). A new digital literacy: A conversation with Paul Gilster.
Integrating Technology into Teaching, 55(3), 6-11.

Schmidt, D. S. (2009). Technological pedagogical content knowledge
(TPACK): The development and validation of an assessment instrument
for preservice teachers. Journal of Research on Technology in
Education (International Society for Technology in Education), 42(2),
123.

S8y ot cdlmat! 116



2020 yawus 2 ¢ 137 ¢ Ing_l_l.IH a0l

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching.
Educational Researcher, 152), 4-14.

Shulman, L. S. (1987). Knowledge and teaching: Foundation of the new
reform. Harward Educational Review, 57(1), 1-22.

Starbek, P., Starci¢ Erjavec, M., & Peklaj, C. (2010). Teaching genetics with
multimedia results in better acquisition of knowledge and improvement
in comprehension. Journal of Computer Assisted Learning, 26(3), 214-
224,

Suharwoto, G. (2006). Secondary mathematics preservice teachers’ develop-
ment of technology pedagogical content knowledge in subject-specific,
technology-integrated teacher preparation program. (PHD) Mathe-
matics education. Oregon State University. USA

Valdez, G., McNabb, M., Foertsch, M., Anderson, M., Hawkes, M., & Raack,
L. (2004). Computer based technology and learning: Evolving uses and
expectations. North Central Regional Educational Laboratory.

117 G9IMU g ol ctdmat/







