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Introduction

Shulman (1986) put forth a paradigm of teaching: successful teaching needs quality pedagogy and knowledge of the content area. The premise is that there is a need for knowledge of content, knowledge of pedagogy, and knowledge of pedagogy for specific content. The discrepancy between knowledge of pedagogy and content has been documented for science. Scales, Terry, and Torres (2009) indicated that though secondary agriculture instructors reported being able to teach science concepts, their actual knowledge did not indicate proficiency in the content area. They stated programs should focus on increasing science knowledge and methods for teaching science. Without knowledge of the content area, teachers may be less likely to incorporate it into courses, limiting opportunities for student growth in those areas. Mowen, Roberts, Wingenbach, and Harlin (2007) found that teachers who had higher self-perceived knowledge levels for specific science content were more likely to incorporate that topic into their courses. [Workshop] was set up to increase science teachers’ knowledge relating to various topics, with an emphasis on emerging pathogens, to improve secondary science education. The ultimate aim of these improvements in education, though, is not with teachers; it is with students. 

Methods

[Workshop] is a two-week program that brings teachers in [state] to [university]. Faculty members from the university teach lessons for participating teachers regarding new gains in science, including labs and techniques, as well as information relating to pedagogy. The teachers participated in the workshop in the summer of 2009. Four participating teachers volunteered to have their students participate in the student assessment, which was conducted in the spring of 2010. They were asked to find another teacher at their school who teaches the same or a similar class as a means of assessing results of participation in the workshop. The sample comprised 75 students of participating teachers and 64 students of non-participating teachers. The instrument assessed students’ self-perceived understanding of science content, interest in science careers, interest in studying science topics, and the frequency workshop-related content is being taught.

Results

Two-way ANOVAs were used to test for main effects from [workshop] participation and schools, as well as for interaction effects on students’ self-reported understanding of science, frequency with which the students’ teacher includes workshop topics in class, student interest in science careers, and student interest in studying science-related topics. Kirk’s (1996) descriptors are used to describe effect size. The model for this study was Yijk = µ+αj+βk+ αβjk+εijk, where i represents the individual, j represents [workshop] participation, and k represents the students’ school. The hypotheses for this study were 

H0: αj = 0 for all j
H1: αj ≠ 0 for some j
H0: βk = 0 for all k
H1: βk ≠ 0 for some k
H0: αβjk = 0 for all jk
H1: αβjk ≠ 0 for some jk

There were no significant main effects or interaction effects on students’ self-reported understanding of science. The null hypotheses were not rejected relating to student understanding of science. There was a small significant main effect from teacher participation in [workshop] on frequency with which teachers included workshop topics in class (F(1, 42) = 6.92, p = .01, ω2 = .04). Participating teachers (M = 2.70, SD = 0.88) were more likely to include the topics than non-participating teachers (M = 2.51, SD = 0.81). H0: αj = 0 for all j was rejected but the other null hypotheses were not rejected relating to frequency with which teachers included workshop topics in class. There was a small significant interaction effect on students’ interest in science-related careers (F(3, 42) = 3.17, p = .045, ω2 = .04). A Tukey follow-up was used, but there were no significant differences between any of the interaction groups despite the significant interaction effect. There were also no significant main effects on student interest in science-related careers from [workshop] participation or school. H0: αβjk = 0 for all jk was rejected, but not the other null hypotheses relating to student interest in sciene-related careers. There were no significant main or interaction effects on student interest in studying science-related topics. The null hypotheses were not rejected relating to student interest in studying science-related topics.

Conclusions

Teacher participation in [workshop] only had a statistically significant effect on frequency with which teachers taught workshop-related content in classes. This is logical considering participating teachers are likely to have more exposure to the content when compared to non-participating teachers, which fits within Shulman’s (1986) framework of knowledge of a content area being necessary to teach said content. There was also a statistically significant interaction effect between participation and school on students’, though there were no statistically significant main effects or specific interactions. Though participating teachers are including workshop topics more in their classes, there is not evidence that the students of participating teachers have a higher understanding of science concepts than students of non-participating teachers.

Recommendations

More work should be done in the future to assess the effects of teachers participating in professional development programs. The programs cannot be considered successful if the results do not have long-term effects. More specifically, the programs cannot be considered successful if the results are not reaching students. While this study addressed student perceptions relating to results of the workshop, future work should be done to assess actual knowledge gain for students to provide a more accurate description of long-term results for participating in professional development events.
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