TOPIC: Student Learning-Article 2

Q: How can technology develop higher order thinking and problem solving?

A: Technology can enable the development of higher order thinking skills when students work in collaborative groups while using computers to solve problems.

RESEARCH EVIDENCE

Working in pairs can increase test scores. In one study, Integrated Learning Systems (ILS) were combined with cooperative learning. Students who completed the ILS activities in cooperative pairs performed better on mathematics achievement tests than students who worked on the activities individually. The mean posttest score for the cooperative group was more than four points higher than the mean score for the individual group. In addition, students enjoyed helping one another and they remained focused and on task longer when working in pairs. (Brush, 1997). 

Teachers spend more time and provide a higher quality of assistance to students in small groups than they do with the whole class. The pairing of students allowed the teacher to spend more time with the students who needed help and to provide a greater amount of small-group tutoring on difficult concepts (Hertz-Lazarowitz & Schacher, 1990). 

Discussions of disagreement within a cooperative group can lead to increased performance. Computer learning environments (Logo) were combined with cooperative learning situations in which students are encouraged to disagree and challenge the thinking of their partners. This situation resulted in even greater gains (i.e., students scored higher on subsequent measures of achievement and perspective taking) than situations in which students are encouraged to seek concurrence and avoid disagreement. However, even students who discussed their ideas without apparent conflict, made greater cognitive gains than those who worked alone, leaving open the possibility that cognitive growth is facilitated even when inter-individual conflict is not apparent (Clements & Nastasi, 1999). 

StarLogo is an effective tool for promoting understanding of complex systems among pre-college students. When used with pairs of students over 8 to 10 sessions, each session lasting 60 to 90 minutes, students were able to make a strong personal connection with the underlying models of the StarLogo programming software because the programs describe how individual creatures (rather than whole populations) behave. In the initial sessions students were closely guided by the instructor/researcher, and then were encouraged to develop their own project ideas and to construct their own models, based on their personal interests. (Resnick, 1999). According to (Ackermann, 1996), the individual creatures are relatively intuitive and enable learners 'to dive into' the model. 
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