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ABSTRACT

This multi-disciplinary study explored the cognitive anddampogical implications of integrating
ArcView® GIS technology into secondary science classrs. Two middle and high school
earth/environmental science teachers implemented an 8+waeke science unit into their curriculum
by following an experimental design that incorporated tviferdint instructional methods. Four hundred
seven (407) students were introduced to marine sciencemtsnasing ArcView® GIS technology and
traditional methods of teaching at different times duringlémentation and then tested to identify
significant effects on students’ performance of congiits, cognitive skills, and spatial skills. Data
were collected via the administration of pre-, midg @ost-implementations of a 50-question multiple
choice test and a 38-question attitude survey. The redule oepeated measures ANOVA analyses
suggested that both teacher and condition showed stdijstgignificant effects on middle school
student performance of content, cognition, and spatidls,skiut only the effect of teacher showed
significance on high school student performance. Althoeayidition showed significance in middle
school performance, the similarities between condlifiatterns for both middle and high school groups
suggested there was not enough convincing evidence to prowathsat ArcView® GIS or traditional
instructional methods had any effect on middle or higioststudents’ content, cognition or spatial
skills. Attitude survey data indicated that high schoolgrattitudes may have some relationship to
shifts in content scores; again however, there wasongincing evidence that suggested that middle or
high school student attitudes improved as a result of e® GIS implementation. Lack of
implementation procedures, attrition rate and pre-egiggioup differences contributed to weaknesses
in the validity of the study. The implications ofgtstudy include contributions to teacher professional
development, to increasing content and grade level aparep&|S-based curriculum, and to the
knowledge-base of theoretical research that will helgelr effective and improved instruction and

learning in both the geosciences and in GlScience @sear



