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In this presentation, we discuss possible explanations for the puzzling results we obtained in an empirical study on varying the level of guidance in a digital mathematics lesson. Our hypothesis was that guiding the learners through the lesson with a set progression would benefit learning more than letting them construct their own learning trajectory based on whether they preferred to work with lectures, exercises, games or tests. As it turned out, guiding resulted in more activity and more correct answers, but not in higher performance on a post-test. On the contrary, learners who navigated freely seem to have retained more knowledge on a delayed post-test.
In the study, 51 students in three 6th grade classes worked with the same lesson introducing the concept of variable. The lesson is part of a digital learning environment designed by Akelius Math to be used by learners who do not have access to a qualified teacher, for instance children living in refugee camps. A central feature is that the environment must provide sufficient guidance for the learner to progress on their own or with peers. The lesson consists of eight activities, each designed to take 3-4 minutes of work. Each activity consists of 10-12 screens with a short explanation or task. The tasks provide instant corrective feedback. 
Students in two of the classes, the guided learners, were instructed to follow a sequence of activities, in a progression determined by the designers, while students in the third class, the self-navigating learners, were instructed to repeatedly choose activities by choosing between the activity types: lecture, exercise, game, or test. The activities themselves were the same for the two groups, but the difference in guidance led to differences in behaviour, performance, and learning outcomes. The behaviour and performance were observed in computer log data, where the guided learners clearly carried out more activities and succeeded on more tasks than the self-navigating learners. Learning outcomes were measured using a pre-test, a post-test and a delayed post-test four months later, which showed clear progress from pre-test to post-test and similar results for the guided and the self-navigating learners. In fact, the self-navigating group showed higher results on the delayed post-test. 
Thus, our hypothesis that increased guidance would benefit learning in this context was not verified. On the contrary, learners who interacted with less material and were confronted with exercises for which they had not received explicit instruction showed a higher rate of retention than the guided learners. To help account for these results, we draw on theories that examine how varying levels of instructional guidance in mathematics may shape learners’ experiences and learning outcomes. We suggest that these perspectives may offer valuable insights for interpreting the findings, and we invite scholars to engage in a constructive discussion about the potential usefulness and limitations of these and alternative theoretical approaches
According to Self-Determination Theory (SDT), autonomy plays a prominent role in learners’ motivation and engagement. In our study, self-guided learners steered their own learning process by choosing the type of activity they worked with.  However, as Katz & Assor (2007) note, autonomy is not about choice per se but about having options that meet one’s needs. From this perspective, one might say that the self-guided learners were able to select suitable forms of work (exercises, lectures, games) that supported their engagement. 
Lithner (2017) argues that tasks for mathematics learning should provide opportunities for learners to engage in productive struggle and outlines some ways of designing such tasks. In our lesson, the tasks were essentially routine imitation tasks for the guided students, who were shown in one activity what they were meant to apply in the next one. For the self-navigating students who chose another order among activities, the lack of instruction may have provided the right level of struggle to have a productive effect. 
In Cognitive Load Theory, the concept of germane load focuses on cognitive processes that are not central to the content to be learned, i.e., not part of the intrinsic load, but still contribute positively to learning (Skulmowski & Xu, 2022). In this framework, we interpret the cognitive load that self-navigating learners faced, in finding their way and interpreting the tasks, as germane load, contributing to the learning process, and not as extraneous load, which would have impaired their learning.
We hope that the discussion during the conference will help us shed light on the mechanisms at play in the different ways of navigating the lessons.
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