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Research on the Impact of Questioning Strategies and
Prompt Frameworks for Large Inference Models on
Learning Outcomes

ZHONG Baichang & PEI Yongman

(School of Information Technology in Education, South China Normal University, Guangzhou
510631, China)

Abstract: The large reasoning models represented by DeepSeek have revolutionized the mode of
human-machine dialogue, reducing the significance of prompt frameworks. Consequentially, the
question-prompt strategies based on large reasoning models have abandoned the procedural prompt
framework and adopted an open human natural language communication style, which is to some extent
more conducive to promoting human-machine interaction. However, the question-prompt strategy, the
prompt framework, as well as whether to display the reasoning steps, may have different effects on
different groups of people and learning stages. Thus, this study takes the reverse engineering teaching
method as an example and designs a 2(two-stage three-step question-asking strategy VS TIE prompt
framework) X 2(visualized reasoning VS non-visualized reasoning) x 2(element addition and
subtraction stage VS structural innovation stage) mixed experimental design to examine the impact of
different question-prompt scaffolds, reasoning presentation, and learning stages on students' learning
outcomes. With 168 middle school students’ participation, the study found that 1) In the element
addition and subtraction stage, the combination of the two-stage three-step question-prompt strategy
and non-visualized reasoning is more conducive to enhancing students' innovation ability; 2) In both
learning stages, the use of the two-stage three-step question-prompt strategy is more conducive to
improving students' engineering knowledge level; 3) The combination of the two-stage three-step
question-prompt strategy and non-visualized reasoning, as well as the combination of the TIE prompt
framework and visualized reasoning, is more conducive to improving students' worksheet scores and
near transfer ability; 4) The combination of the TIE prompt framework and visualized reasoning is more
conducive to enhancing students' attitude towards the use of GenAl The study provides effective
practical guidance for students to use large reasoning models reasonably and cultivate relevant
abilities.

Key words: two-stage three-step questioning strategy; TIE prompt framework; generative artificial

intelligence; reasoning visualization; non-visual reasoning
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