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Abstract 

This research seeks to examine student understanding of algebra and how teachers 

facilitate algebraic learning for the purpose of improving learning outcomes. Based on 

the earlier work of Nathan and Koedinger (2000a; 2000c; 200 I), the role of word 

problems in particular is investigated in relation to student development of algebraic 

understanding and technique. 

The year I 0 students surveyed displayed particularly low levels of algebraic thinking 

and poor algebraic skill. The results show that as the structural complexity of problems 

increased, student understanding diminished and there was a clear shift in student 

choice of strategy. The use of calculators showed a significant increase in algebraic 

proficiency, supporting the view that beginning algebra students find it difficult to focus 

simultaneously on the algebraic and arithmetical aspects of problems. Story problems 

with result unknown and start unknown complexity solicited a greater proportion of 

informal strategies than equation problem counterparts. When students chose to use 

algebra, it was predominantly for problems in an equation format. 

The results indicate a disparity between what is being taught and what is being learned. 

This may be explained in part by the apparent philosophical conflict in teacher beliefs, 

where importance is placed both on achieving success in algebraic technique, and also 

on encouraging student driven solution methods. In order to capture student interest, 

teachers endorse the use of informal strategies by students through advocating word 

problems as applications of the real world and promoting a goal oriented approach to 

problem solving. Findings from this study suggest that in order to promote algebraic 

thinking teachers should present problems for which algebraic means of finding a 

solution is both preferred and optimal. Students should be made explicitly aware of the 

purpose for a particular set task, such as word problems, and monitored carefully in 

their choice of strategy. 
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