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Abstract— Providing students with timely and 
meaningful feedback is an important part of the learning 
process. In providing formative feedback, it is important that 
the teacher take the full complexity of the student into 
account, examining not only what the student learned or 
failed to learn but also why. There are numerous factors that 
are associated with why students did learn or fail to learn, 
and affective and motivational factors are considered 
especially important. However, these factors are often 
difficult for teachers to assess in the classroom, and as such 
can be overlooked in efforts to promote student success.  

The purpose of this paper is to discuss the need for 
formative assessments that take affective and motivational 
factors into consideration. In doing so we introduce a non-
commercial tool, the Subtle Stone, that can be integrated into 
the classroom to make the affective and motivational 
experience of students more readily available to teachers. We 
seek to explore whether the addition of such a tool to the 
classroom can enable teachers to take account of the holistic 
experience of students in their formative assessment 
activities.  
 

Keywords-motivation; emotions; formative feedback; subtle 
stone 

I.  INTRODUCTION  
In this short position paper we seek to contribute to the 

workshop theme “ecological monitoring of complex 
educational experience and feedback.” Specifically, we are 
concerned with how teachers can provide students with 
timely and meaningful feedback [1], that takes account, not 
only of what students learned or failed to learn but also why. 
There are numerous factors that are associated with why 
students did learn or fail to learn. “Affective, motivational 
factors” are considered especially important for the 
traditionally underrepresented and disadvantaged students’ 
mathematics learning [2, p. xix]. However, these factors are 
generally overlooked in efforts to promote student success 
[3].  

In this paper we discuss how formative assessments 
might take affective and motivational factors through the 
application of a non-commercial tool known as the Subtle 
Stone.  

II. ROLE OF AFFECT AND MOTIVATION IN LEARNING AND 
FORMATIVE FEEDBACK 

Achievement emotions are those related to either 
achievement outcomes (e.g., anxiety, pride, shame linked to 
success and failure, etc.) or achievement-related activities 
(e.g., enjoyment of learning, boredom experienced in 
reviewing online materials, anger at the task demands, etc.) 
[4]. Negative emotions, such as anger, anxiety, shame, 
hopelessness, and boredom [5, 6, 7], can disrupt a student’s 
willingness to stay on task and sustain interest and efforts on 
mathematics assignments [8, 9]. For example, students who 
feel embarrassed by their low scores on an exam might not 
be motivated to seek help when encountering difficulty in 
solving a mathematical problem [10]. On the other hand, 
positive emotions, such as enjoyment and pride, impact 
motivation as well; for instance, the joy of a discovery 
experience (e.g., “oh, now I get it”) can motivate students to 
work on mathematics problem-solving [11].  

Importantly, achievement emotions and motivation 
together can impede or accelerate learning. The impact of 
these factors is often neglected or underestimated because of 
their indirect effects on achievement [12]. However, in order 
for teachers to provide effective formative feedback, it is 
important that teachers include such aspects in their 
formative assessment.  

Mathematical discourse can be used as a formative 
assessment method in the classroom and it can include 
communications about affective aspects in addition to proofs, 
problem solving approaches, and so forth [13]. Nonetheless, 
mathematical discourse in middle school class does not 
necessarily include emotional and motivational experiences, 
partly because teachers can find it hard to know how students 
are feeling at any given time [14]. Additionally, adolescents 
tend to worry about how they are perceived by others. As 
such, a tool that protects students’ privacy but allows them to 
freely express their experiences with emotions and 
motivation in real-time would allow teachers to diagnose 
why students did or did not learn. In our proposed study, we 
plan to explore the extent to which the Subtle Stone can 
support teachers in giving formative assessment to students 
that takes account of the students’ affective and motivational 
processes.  
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