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Abstract: Video Mosaic Collaborative is a multifaceted research and development project, 

for which we have developed a repository containing research video featuring a longitudinal 

study of development of mathematical thinking. We developed a hybrid course using video 

resources for graduate students to study children’s development of mathematical reasoning, 

which enables us to examine how groups of students used video and text in their online 

discussions. We examine here how video and text were used in collaborative discussions.

To trace how use of Video Mosaic resources affects how graduate students attend to children’s learning, we 

analyzed online discourse among groups of students. The graduate mathematics education hybrid course was

conducted during a 15-week semester and used the eCollege course management system. There was minimal 

instructor participation in the online discussions. For the online component, questions were posed to trigger 

initial discussion and direct students to assigned video. There were 25 students enrolled in the introductory 

graduate course. Four online groups were formed of 6-7 students.

Data for this study consist of postings from online threaded discussions collected in a two and a half 

week course unit. The unit consisted of face-to-face and online activities that had three components: (1) in class 

problem solving of the same task that students in the video were solving; (2) access to video; and (3) related 

readings. The problem-solving task is called Ankur’s Challenge (named after the 10
th

grade boy who came up 

with the problem during his participation in the Rutgers-Kenilworth longitudinal study). The statement of the 

problem is: How many different block towers can be built, four tall, selecting from three colors of blocks such 

that the towers have at least one block of each color?

After collaborative problem solving in the classroom, students engaged in asynchronous discussion 

where the only instructional guidance came from the introductory text to the course unit that gave students their 

assignment and questions to prompt conversation. They were assigned one video 

(http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000062055) and two readings (Maher & Muter, 2010; 

Yackel & Hanna, 2003). The video showed two groups of 10th graders working on the problem. It primarily 

focuses on the group with Romina, who shares their solution on the board and later in writing. One of the 

readings (Maher & Muter, 2010) included a figure with Romina’s final written solution to the Ankur’s 

Challenge task, which is focal data for the first discussion question in the graduate students’ posted assignment 

that asked them to consider Romina’s solution, consider whether it was a convincing argument or not, and to 

relate that to constructivist theories of mathematics learning.

Methods
To study how students used video resources in the hybrid course, the following questions guided the analysis:

(1) To what extent do videos and readings promote online discussion within and across groups? (2) How, if at 

all, do learners relate practice to online discussion? (3) What evidence is there that that we have challenged 

teachers’ beliefs about what children are capable of doing regarding math? and, (4) To what extent do students 

relate videos to readings in their online discussions? 

All posts were coded for references made to video and readings. Comments coded for Video (V) were

direct references, such as direct quotes and summaries, or how the graduate students reacted to what they saw in 

the video. Comments coded for Readings (R) were references, such as a direct quote or summarized portion, to 

specific authors or the whole reading. Within these two categories, comments were coded for sub-categories 

relating videos and/or reading to classroom problem solving or to one another. These include comparison of 

their own problem solving to the video (PV), comparison of their problem solving to what they read (PR); 

comparison of others’ students’ problem with the video (OV), later combined with comparison of their own 

problem solving to what they read (OR); comparison of earlier events by relating an activity to what they saw in 

the video (EV), relating an earlier event to what they read (ER); expression of positive affect (e.g., being 

impressed, surprised) about children’s ability to do and learn mathematics by what they saw in a video (AV), 

expression of positive affect about what they read (AR); and relating specific teaching and learning experiences 
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from their classroom practice to what they saw on the video (TV), relating their own classroom practice to what 

they read (TR). The coding for affect about children’s ability to learn and do mathematics is noteworthy because 

the students made comments that were explicit or readily interpreted as challenging previously held beliefs.

Results
Our analysis focuses on how students connected participation in course activities and problem solving to the 

video and text resources, as well as directly relating video to texts. Table 1 shows that there were substantial 

percentages of postings in which students related the video and text resources to their own and others problems 

solving, with somewhat more of the former than the latter. As Table 1 shows, the students used a range of 

resources in their reasoning, much of which connected to the video. While some students made reference to 

class activities earlier in the semester, this was the lowest percentage of commentary in discussion thread 

postings. Groups A and D made fewer references to earlier interventions and to practice than the other groups.

Table 1: Connection to video and reading

Students Relate Videos 

and Readings To:

Percent of Student Postings by Group Percent: 

Total - All 

Groups

95% CI: 

Percent - All 

Groups
A B C D

Own problem solving 

(PV/PR) 27.8 44.4 27.3 42.9 36.1 24.0 – 48.1

Other’s Problem Solving 

(OV/OR) 5.6 5.6 27.3 42.9 18.0 8.4 – 27.7

Earlier interventions in the 

class (EV/ER) 11.1 11.1 18.2 21.4 14.8 5.8 – 23.7

Positive affective reaction 

(AV/AR) 38.9 27.8 18.2 35.7 31.1 19.5 – 42.8

Teaching Practice (TV/TR)

33.3 38.9 36.4 50.0 39.3 27.1 – 51.6

Total No. Posts 18 18 11 14 61

Additional qualitative analysis showed several themes organized around making connections to one or 

more of the resources, as well as to personal experiences with the activities of problem solving and teaching 

practice.  They demonstrate that the video afforded ways for students to engage in reflection. 

Discussion
The study demonstrates that video is an effective catalyst to spur threaded discussions in an online graduate 

course environment. With opportunity to draw from a combination of problem solving, video, and course 

reading activities, learners were able to engage in productive discussions utilizing a range of resources.  The 

results reported here are suggestive of the richness of online group discussions when carefully selected 

multimedia resources are used in conjunction with face-to-face mathematical problem solving; however, there is 

much about the process still to understand. We need to more deeply analyze the affordances of different media 

for productive discussions and how these discussions unfold over time.  There was also considerable variability 

among the groups.  Further analysis will need to examine those differences and factors related to more or less 

productive discussions. 
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