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Abstract: Papers by four researchers working to assess interest online in order to support 

learning provide the basis for discussion in this symposium. Session participants will use 

current work to address four questions: (a) What are the research questions being addressed 

and what is the context of the research? (b) How are interest and learning conceptualized and 

measured in this study, especially earlier phases of interest and learning? (c) What adjustments 

were made to the measures due to context? (d) What are the implications of these data for 

practice and the design of learning resources? Following these presentations, discussion with 

the audience will focus on how interests should be assessed for the advancement of theory, 

pedagogy, and the design of networked resources. 

Overview of Symposium Panel
Interest has been repeatedly demonstrated to affect the attention, goals, and learning strategies of learn. Even if 

they initially have low levels of self-efficacy, lack learning goals, and/or have difficulty taking initiative or self-

regulating, their interest can be supported to develop (see Renninger & Hidi, 2011, for a review). How interest 

can be supported to develop is linked both to triggers for interest and to the forms of interaction that are 

available, recognized, and engaged (see Ainley, 2012; Barron, Martin, Takeuchi, & Fithian, 2009). The present 

symposium brings together a group of researchers working to assess interest in a variety of online educational 

contexts in order to allow discussion of their methods and decision making, and consideration of the 

implications of their findings for supporting personalized learning. 

Session participants will use current work to address four session questions: 

1. What are the research questions being addressed and what is the context of the research?

2. How are interest and learning conceptualized and measured in this study, especially earlier phases 

of interest and learning?

3. What adjustments were made to the measures due to context?

4. What are the implications of these data for practice and the design of learning resources?

Following the presentations, the panelists will engage the audience in thinking together about how and 

why interests should be assessed in online contexts in order to support learning. 

Presentation Summaries

Developing Interest in Science: The Role of Prior Experience and Engaging 
Classroom Experiences
Brigid Barron and Caitlin K. Martin

Problem 
A recent longitudinal study documented a statistically significant association between eighth graders’ projected 

careers and their completion of a related college degree (Tai, Liu, Maltese, & Fan, 2006). Students who 

indicated that their ideal jobs were science related were three times more likely to complete a degree in science 

than students who identified non-science related jobs as ideal. In fact, interest was a stronger predictor of the 

completion of a science major than achievement test scores in math, a subject that can be a barrier to those 

interested in natural science. This research suggests that if we want to better understand the origins of interest in 

science as a career, we focus attention on the resources and experiences that learners encounter that trigger and 

sustain interest during the preschool, elementary, and middle school years, and that we track experiences both in 

and out of school (Barron, 2006).  In particular, we need to understand how networked affinity groups, learning 
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resources, and online communities can become spark and sustain interest (Ito, et al, 2009).  The current paper 

reports on a comparative study that had two primary goals. The first was to contribute theoretically to our basic 

understanding of the emergence of interest in science. The second was to provide design recommendations 

about how networked resources might nurture the development of interest in science as a career, as well as 

science more generally as a topic relevant to all citizens.

Methods
We focus on a middle school curriculum unit that has strong potential to generate interest, and we carry out 

quantitative and qualitative research to understand how prior experiences and different aspects of the curriculum 

interact to generate and sustain patterns The specific research questions we address include: (1) How do students 

with more and less expressed interest in science experience different aspects of an engaging citizen science 

curriculum?; (2) How do pre-course science experiences, hobbies, and social learning networks, and use of 

networked learning resources nurture interest in scientific content? Vital Signs is a citizen science networked 

system located in the state of Maine, linked statewide to schools and accessible not only to the focal participants 

(teachers and students in seventh and eighth grade classrooms), but to anyone who wants to learn and contribute.

Vital Signs has high potential to generate excitement, interest, and a desire to learn about the natural world by 

engaging learners directly in observing, documenting, and sharing information about real world phenomena. 

Through Vital Signs, learners participate in learning activities designed around scientific issues in their local 

communities using authentic tools and collaborating with scientists. Interest in science was measured through a

set of survey items and data was collected from 217 middle school students taught by one of four teachers. We 

examined this data in relation to the more situated judgments of interest in the unit. In the qualitative analysis, 

eight case study learners were selected based on their initial differential interest in a multi-week Citizen Science 

project. Mid-way through the unit, teachers made judgments of learner interest. Half of the cases represent low 

Vital Signs interest and half high Vital Signs interest. Because we were focused on the development of interest 

in relation to an opportunity to become interested, we followed learners out in the field, observed classroom 

sessions, and collected examples of work. Because we also wanted to understand their broader learning ecology, 

we interviewed students to assess both personal social learning networks related to science activities, and 

interest in science.

Results
In our presentation we focus on a subset of the survey items. For example, we asked students to indicate how 

much they agreed with the sentence, “I find working with science very interesting” on a likert-scale from 1 

(disagree strongly) to 5 (agree strongly). Of these students, 21% disagreed with the statement, 22% were neutral, 

and 52% agreed. Open-ended questions that asked students to indicate whether they could become a scientist 

and explain why revealed the majority of students believed they could not become a scientist and also gave 

explanations that included low levels of domain interest (e.g., “it is boring”), judgments about the nature of the 

work (e.g., “ it would be stressful”), and low ratings of competence or other personal characteristics (e.g., “I’m 

not smart enough”; “I have no patience”). This disparity in beliefs about science and science learning was also 

found between individual student ratings of their science interest and teacher ratings of a child’s interest in the 

Vital Signs project. Our case study data helps to provide an account of these patterns and we will showcase a 

subset of our cases in our talk. For instance, Laura, an outgoing 13-year-old whose science teacher saw her as 

highly engaged with Vital Signs but who indicated that she did was not interested in working with science. More 

detailed observations and interviews shared that Laura had always been extremely involved with sports but also 

had an affinity towards science. She enjoyed experimenting and told of mixing household products together to 

see what would happen when she was in elementary school. Though she used Facebook and played some online 

games, she was not active online with science-related content until Vital Signs. Her team worked efficiently to 

get things done and Laura and a teammate even set up a mini-experiment within the observation. They captured 

a bug they knew ate the plant they were looking for and put both it and a leaf sample from their plant in a 

container to see what happened. She recounted seeing the natural world around her differently due to her species 

exploration and documentation and was very proud of the positive ID she made and the science expert 

confirmation she received online. Josh on the other hand, a shy and quiet seventh grader, was rated as not so 

engaged in Vital Signs by his teacher, but rated himself very engaged in working with science. Interviews with 

Josh shared stories of many activities done with his entire family, including dirt-biking in the woods around a 

trailer park, playing first-person-shooter video games, and using Internet resources to pursue science-related 

topics. Josh’s parents became interested in a dwarf star after Josh shared the story he had seen on a you tube 

video and the entire family talked about new developments, checked for more information online, and rented 

related videos from Netflix. The family was also using Google Earth together to locate relatives’ houses around 

the United States. Despite these exciting family-wide science and technology activities, Josh did not connect 

with the Vital Signs project. Josh’s team did not manage to successfully submit their submission to Vital Signs 

and he felt that his team members did not listen to him, though he expressed interest in learning more about the 
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things that frustrated him, including developing a research question and uploading and organizing digital photos 

between a camera and the computer.

Discussion
Our detailed case accounts have implications for the design of both classroom experiences and networked 

resources. We conceptualize topical or activity-based interest as a dynamic psychological state that in its early 

phases is subject to rapid shifts in relation to a learners’ affective experience of the activity and in relation to 

identity fit (Hidi & Renninger, 2006). In addition to these metrics of individual interest, we assess the child’s 

environment for its potential to stimulate interest. Our research is intended to inform the design of networked 

resources. Our approach builds on methods developed within learning sciences research programs designed to 

provide rich case study portraits that can guide theory development and design. We plan to develop partnerships 

with the case study teachers that will allow us to engage them in imagining and prototyping new features and 

resources that will amplify the potential of cyberlearning for citizen scientist work. We are particularly focused 

on identifying opportunities to design resources that will allow for personalized pathways for teachers and 

students based on their specific domain or activity interests. 

Establishing the Interests of Young People, a New Exploratory Approach: The My 
Interest Now for Engagement (MINE) Project
Robert B. W. Ely, Mary Ainley, Jon Pearce

Problem 
A central concern for educators involves identifying what young people are really interested in, and at what 

level are they interested? Is it possible to trigger and/or establish both the content and level of student’s interests 

using a process of online exploration? In contrast to traditional approaches to identifying interest content and 

level—using ethnographies, observations, questionnaires and/or interviews, or even a good chat with a 

student—we have developed a new methodological approach to measure and trigger interest: the My Interest 

Now for Engagement (MINE) tool, using iFISH software (Pearce, 2008). The measurement of triggered interest 

“in the moment” is possible as the MINE tool possesses the ability to trigger and measure interest as part of the

one process, and requires the student to respond with minimum reflection. Identifying the content and phase of 

interest in students can be critical in the teaching and learning processes of all students, but more particularly for 

those students who are disengaged from the learning process in school. The Four-Phase Model of Interest 

Development (Hidi & Renninger, 2006) provides an experiential, cognitive, and affective framework for 

investigating the development of interest as a dynamic psychological state. Interest is triggered, grows, 

stabilizes, or recedes depending on an individual’s experience, cognition, and affect.

Method
MINE uses an interactive and playful environment to facilitate students’ reporting and commenting on their interests. 

Students indicate the experiential, cognitive, and affective dimensions of their involvement in a wide range of interest 

content generated by, and specific to, the context of their student community. A wide range of factors including age 

appropriate content, language, culture, sub-culture and gender has a relationship with the potential for interest in 

content. Students identifying interest content appropriate to their own context was perceived as integral to the MINE 

method. The interactive nature of the tool allows students to explore and select from a pool of 60 potential interests 

aggregated from an original 160 potential interests generated by six participants aged 14 to 16. Interactive sliders that 

represent five dimensions of experience, indoor-outdoor, creative-practical, technological-natural, solitary-social, and 

serious- fun, facilitate exploration. Manipulation of these sliders animates and re-orders graphical representations of 

the 60 potential interests in an online and real-time environment. Each student is able to select from three to eleven 

different interests. In contrast to previous approaches, this process allows for triggering of new interests as well as 

reporting existing interests. Analysis of the reliability and validity of the process of the MINE tool is derived from 

data generated by 136 first-year university students and 60 secondary students. Analysis of content is derived from 

260 secondary students, aged 12 to 15, enrolled in two low-socioeconomic-status (low SES) secondary schools.

Results
The findings of the project were obtained in a three-stage process. Firstly, 136 first-year university students 

established values for the settings of five interactive sliders for 60 potential interests. Secondly, evidence for 

reliability and validity of the MINE process was established using 60 secondary students in a test/re-test pilot 

study. There was correlation between experiential, cognitive, and affective dimensions of interests selected by 

the same students on two occasions, two months apart. Finally, once development of the MINE tool was 

completed, data gathered using MINE established patterns of interest content aggregated into broader categories 

as described in Figure 1. Results describe a complex pattern of the 1599 interests for the 260 students in these 

two schools.
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Figure 1. Interest content for 260 students. 

The students as a cohort most frequently reported being the most interested in electronics (10%) and

money (8%), and were very interested in sport (5%), clothes (5%), game consoles (5%) and shoes (3%). 

Students had no reported interest in “being an individual” or “global warming.”

Quantitative data relating to the experiential and cognitive and affective dimensions of interest were 

supplemented by qualitative data gathered from students’ comments. Four profiles of interest dynamic were 

identified by cluster analysis of the experiential and cognitive variables: duration (how long?), frequency (how 

often?), effort (how much?) and flow (sense of time passing?). The first profile is characterized by relatively low 

duration and frequency and moderate effort and flow, represents a beginning interest. The second profile is 

defined by high duration and frequency, low effort, and very low flow and represents maintained interest. The 

third interest profile is characterized by very high duration, frequency, effort, and flow and represents active

interest. The fourth interest profile showed very high duration, frequency, and flow but negligible effort, 

indicating effortless interest. The affective dynamics associated with these four interest profiles are also 

examined. The exploratory nature of the MINE tool allows student to select objects, activities, or ideas that 

interest them with duration of “just now,” and there were 53 instances of such selections. These 53 triggered 

interests possess a lower frequency but greater effort and flow than beginning interests. Further analysis of 

qualitative data suggests that students whose interest was triggered by the MINE process itself may have had 

previous experience with the selected interest content, emphasizing the dynamic nature of interest development.

Discussion 
Almost by definition, educators wish to engage students in the process of learning. The MINE findings provide 

data that will be useful for the development of content for learning resources intended to provide engaging 

curriculum. Establishing interest content, and identifying four interest profiles—beginning interest, maintained 

interest, active interest, and effortless interest—describes both what these 260 students are interested in, 

individually and collectively, and at what level they are interested. This understanding can inform what 

curriculum is presented to them, and how these students may be engaged with that curriculum. Subsequent 

research may use the unique exploratory nature of the MINE process to examine content students might be 

interested in, described by Hidi and Renninger (2006) as triggered situational interest. 
The Tension Between Autonomy, Choice, and Structure when Task Interest is Low
Mary Ainley, Disna Wijayawickrama, Josie Chan

Problem
It is clear from a range of research findings that interest and self-regulated learning skills function together to 

produce high-quality learning and performance. Students who are interested in the task, or who have well-

developed individual interest in the task domain, readily accept new learning challenges and revel in being able 

to choose their own topic. However, this is not the case for students who are not interested in the task domain or 

who do not have their interest triggered when the new task is presented. One interpretation of these general 

findings is that the functional relation between interest, self-regulation, and task characteristics may take 

different forms according to students’ level of initial task interest. Online tasks designed to encourage problem 

solving, reasoning, and argumentation skills by providing opportunities for choice and decision making may be 
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advantageous for students who are highly motivated because their interest has been activated, and with strong 

motivation, their learning skills are energized. At the other end of the spectrum where students respond to the 

task with low interest, those same task characteristics providing autonomy and choice may mean that students 

never quite get into the task. The skills they have are not engaged, with resulting low levels of achievement. Just 

as students with triggered situational interest may require support to sustain that interest, providing support in 

the form of prompts and scaffolds may serve to increase interest in students who initially have low task interest, 

thereby assisting them to engage with the task. Hence, it is our expectation that providing more structure for

students who have low initial task interest will function to increase interest as the task progresses. In addition,

task engagement will increase as manifested in the quality of note taking, and higher task engagement will be 

associated with higher quality answers.

Methods
We compare how students with high task interest and students with low task interest respond to two versions of 

the same online, open-ended problem task, solving a murder mystery. One version of the task gave students 

autonomy to direct their own path through the task. Students chose when and how to access a set of information 

resources to generate a reasoned answer to the problem. In the second version, access to the information 

resources followed a fixed sequence and each information resource came with prompts or scaffold questions to 

guide how students approached the information. Two groups of 8
th

-grade students from the same secondary 

school participated in different years. The first version (autonomy version) was completed by 80 students, 55 

male and 25 female, and the second version (scaffolding version) by 65 students, 34 males and 31 females. 

Interest was conceptualized as an immediate psychological state and measured as a rating on a 5-point 

Likert scale. However, while for some students this state can be akin to a triggered situational interest, for other 

students who bring to the task some level of interest in the task domain, this immediate psychological state may 

represent deeper knowledge and valuing of the domain. To record the trajectory of on-task interest, the online 

interest rating scale appeared three times; after the task had been explained but just before students started work 

on the problem, mid-way through the problem, and immediately after students submitted their answer.

Note-taking quality was assessed as (i) the number of items of important information recorded, and, (ii) 

the level of organization of the items of information recorded using the SOLO taxonomy (Biggs & Collis, 

1982).

Answer quality was assessed using an index derived from the theme development scoring in the 

Wechsler Individual Achievement Test (WAIT-II, 2002) and the Solo Taxonomy.

Results
When high- and low-initial-task-interest groups were compared across the autonomy and scaffolding versions of 

the task, there was no significant difference in the interest trajectory for the high interest groups. Initial interest 

was high and this was maintained across the task. However, there were significant differences in the trajectories 

for the low interest groups. For the autonomy version low interest remained low across the task, while for the 

scaffolding version interest increased across the task. Note-taking quality also varied between the groups. Of 

particular significance is the finding that quality of note taking for the low interest group with the scaffolding 

version showed significantly higher-quality notes both on number of important items of information and 

integration of information. In addition, this higher-quality note taking was significantly related to increased 

interest. Further analyses will model relations between interest, note taking, and answer quality.

Discussion
In this investigation, interest has been conceptualized as an immediate psychological state that may represent an 

immediate response to the new task—a triggered situational interest. It may also draw on more developed 

interests that have been activated by the new task. However, in previous research we have shown that within the 

immediate situation of an online open-ended problem task, the initial level of interest triggered is predictive of 

the trajectory across the whole task. The scaffolding version of the task was an attempt to provide support for 

students who initially have low task interest and who generally show little task engagement if left to make their 

own way. The implication is that learning conditions supporting self-regulation and task engagement may vary 

according to students’ interest. These findings are consistent with the relation between interest development and 

teacher support as described in the Four-Phase Model (Hidi & Renninger, 2006). In addition, they indicate that 

the provision of support for student learning cannot be reduced to “one size fits all.”  
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Interest and Productive Disposition: Pre-service Teachers and Virtual Fieldwork in 
Mathematics
K. Ann Renninger, Mark Chin, and Dennis Fan

Problem
Session questions will be addressed using findings from a multi-method, use-informed study of pre-service 

teachers’ (PTs) work with the Math Forum’s Virtual Fieldwork Sequence (VFS)—online modules designed to 

enable PTs to develop their capacities to work with challenging mathematics and develop their abilities to 

mentor elementary-aged students.  

Evidence from research on interest (e.g. Hidi & Renninger, 2006), self-concept of ability (e.g., 

Denissen, Zarrett, & Eccles, 2007), anxiety (e.g, Ma & Xu, 2004), and level of prior mathematics (e.g., Carlson, 

Oehrtman, & Engelke, 2010) suggests that each of these variables points to distinct ways in which PTs are likely 

to engage with mathematics. There are also indications that these variables are potentially coordinated. In the 

present study, we first determined that for the PTs, these variables formed two clusters which we termed higher 

and lower productive disposition, following on the National Research Council’s (2001) discussion of productive 

disposition as a critical but little understood strand of mathematical proficiency. We then examined the impact 

of the level of PTs’ productive disposition on (a) the PTs’ developing abilities to engage in mathematical 

thinking and mathematical communication, and (b) their perceptions of mathematics and the learning 

environment. Lastly, we considered the implications of these findings for design. 

Methods
Target participants included a total of 88 (13 M, 75 F) PTs who participated in one of four different class 

implementations (add-on, supplement, integrated supplement, and class focus). A matched control group for 

each implementation included a total of 49 (4 M, 45 F) PTs.

Three sources of data inform the present study: (a) pre-and post-module online surveys that included 

tasks parallel to the virtual fieldwork, (b) artifacts from PTs’ work with module tasks, and (c) instructor 

interviews. The pre- and post-module online descriptive surveys were used to gather data regarding motivation 

and learner characteristics expected to describe their productive disposition. Artifacts from the PTs’ work with 

the modules were used to assess their mathematical thinking and mathematical communication. Finally, 

interviews of the PTs instructors were used to inform understanding of data from PTs’ responses to the survey 

and their work with the modules. 

Findings
While PTs varied individually, two clusters of PTs were clearly identified: those with lower productive 

disposition had low interest in mathematics, low self-concept of ability in mathematics, high anxiety about 

mathematics, and no calculus background, whereas those with higher productive disposition had high interest in 

mathematics, high self-concept of ability in mathematics, low anxiety about mathematics, and calculus

background.

In terms of engagement and learning, PTs with lower productive disposition engaged the content of the 

modules and learned from them, while those with higher productive disposition did not, or at least not in the 

same way. The PTs with lower productive disposition made positive gains with respect to their ability to 

communicate about mathematics as well as their ability to address mathematical content during mentoring. 

Their matched controls did not. The work of the PTs with higher productive disposition, on the other hand, 

declined on the same indicators on which the PTs’ with lower productive disposition improved. Their matched 

controls did not evidence the same declines. 

It appears that the present design of the VFS may primarily benefit the PTs with lower productive

disposition and may not meet the needs of the cluster of PTs with higher productive disposition. Given that the 

performance of the PTs with higher productive disposition declines, it seems that they could benefit from

different supports to engage with mathematics.

For example, while PTs with lower productive disposition appear to be learning to be fluent and to 

communicate about mathematics, this is different from learning to provide elementary students with either 

effective strategies for working with mathematics or supportive mathematical feedback. They are not yet able to 

accomplish goals such as these. However, developing strategies for working with mathematics and learning to 

provide supportive mathematical feedback could be set as expectations for PTs with higher productive 

disposition. PTs with higher productive disposition were fluent with mathematics when they started work with 

the VFS and appear to need support to continue to develop their abilities to work with mathematics in their 

mentoring.

© ISLS 30



Discussion
Interest is here defined developmentally as both a psychological state and a predisposition to return to 

engagement with particular disciplinary content (e.g., mathematics)(Hidi & Renninger, 2006). Phases in the 

development of interest have been identified as ranging from an initial triggered situational interest that may last 

only a few moments to a well-developed individual interest that is relatively long lasting.  

In the present study, interest was assessed using survey items addressing the PTs’ feelings, knowledge,

and value for mathematics; however, inconsistency in response patterns on Likert ratings and PTs’ descriptions 

of their preferences and patterns of engaging mathematics revealed that what “mathematics” meant to PTs 

varied, requiring that their responses be cross-validated. As such, PTs who did not like to work with challenging 

problems or talk about mathematics were not considered to have a developed interest in mathematics despite 

their own rating of themselves as high on “liking.” We think that the PTs in this study, regardless of whether 

they have lower or higher interest, are likely to be in earlier phases of interest development. As a result, we 

consider the distinction we have made between levels of productive disposition as lower and higher to be 

relative to the population, potentially requiring qualification of how the findings from this study are understood.

In terms of implications, findings from the present study do suggest that learners in both phases of 

interest that were identified, and with differing levels of productive disposition, need to be supported to learn, 

and that their strengths and needs as learners differ. In the case of the VFS, it appears that at least two different 

tracks could be built into the VFS modules allowing learners to opt for the type of problems and/or the types of 

challenges they take on in providing mentoring to others. Providing instructors with information about 

differences in the ways in which their students are positioned by their productive disposition to work with online 

modules is also warranted.
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