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Abstract: In the current high-stakes testing environment, literacy competency is often defined as 
how well a student performs in two areas: answering multiple-choice questions on a reading test 
and writing according to a standards-driven rubric. While these data-driven tests illustrate some 
essential literacy learning, they are not adequate in providing a full analysis of student 
understanding of disciplinary concepts. In this paper, we considered a wider definition of literacy: 
how can multiple language and literacy practices be used to communicate understanding of 
disciplinary concepts 

 
Perspective(s) or Theoretical Framework  

Mathematics exposes students to discipline-specific other general academic vocabulary (Baumann & 
Graves, 2010) and concepts. For example, in mathematics, students are exposed to academic vocabulary used across 
disciplines (i.e. define, modify, conduct) and literary vocabulary (descriptive words and phrases). In addition, 
students must learn meta-language about the specific content area (i.e. calculate, estimate); and relevant 
mathematical symbols (i.e., =, +, -, $, %). In order to illustrate understanding of mathematical language, researchers 
in mathematics have recommended using journaling for elementary students (Carter 2009; Rubenstein and 
Thompson 2002). For example, researchers have found benefits in assisting students communicate mathematically 
while acquiring mathematics vocabulary by journaling. (Kostos and Shin 2010).  

There are essential affordances, yet how does an educator discover if young children are understanding and 
using academic vocabulary and disciplinary concepts appropriately if they are pre-writers?  To find a solution, we 
turned to the digital storytelling, which has been noted for its strength, in that, students who are less able to write are 
able to express understanding through different modalities afforded through digital video (c.f. First author, 2010; 
Lotherington, 2011; Ohler, 2006; Reid, Parker, & Burn, 2002; Ware, 2006). For example, Reid, Parker, and Burn 
(2002) found many benefits for learners such as constant feedback, integration of different media expressions 
(speech, music, graphic design, moving images, text); variety of production; and, distribution to a wider audience. 
Ware (2006) noted the importance of oral language and audio in digital storytelling. Kist (2005) found children were 
able to say with non-print media (visual and aural) that they couldn’t say with print. In addition to oral language 
during the process and in the videos, researchers have also found metalanguage or talk about the digital media 
literacy process/choices as significant in the recursive process of multimodal composition; a factor supported also by 
research by Reid, Parker, and Burn (2002).  

We considered digital storytelling (Ohler, 2006) as an umbrella term, which included digital video, 
slideshows, and any other applications that students can use to tell stories (narrative, informational, or 
argumentative) with multimedia. These technologies include movie-making software (iMovie, MovieMaker), 
slideshow applications (PowerPoint, Keynote), and interactive whiteboard apps (ShowMe, Educreations). In this 
study, we report on the particular affordances we discovered with the interactive whiteboard apps.  



 
 

Interactive Whiteboard Apps are generally used in many online tutorial websites, like Khan Academy, as 
teaching tools. These interactive whiteboard apps allow individuals to create presentations using images, text, 
drawings, and audio voice-overs. In this study, we decided to use these interactive whiteboard apps, like Show Me 
and Educreations as a digital journaling activity where students could use language and literacy to illustrate their 
understanding.  
 
 
Methods/Techniques and Data Sources  

In this self-study (Loughran, Hamilton, LaBoskey, & Russell, 2004; Samaras, 2011) with “critical friends” 
(Lunenberg & Samaras, 2011) the second author investigated her processes as the first author participated as a 
critical friend who was able to analyze the data from a more etic-outsider-perspective (Patton, 2002). Data sources 
included the recorded multimodal digital diaries that were created during the sessions. Researchers observed the 
videos and searched for the ways in which the affordances of the technology helped teachers to consolidate thinking 
in students.  
 
Results, Conclusions, and/or Interpretations 

Results indicated how language was essential to mediating student learning, as illustrated through one of 
the cases. For her initial prompt, the second author provided the following direction to a Kindergarten student: 
“Draw a triangle.”  
 
Figure 1: Draw a Triangle 

 
 
The student then took the pen and began to draw a shape that resembled the appearance of a triangle (see Figure 1). 
The second author then asked the student to prove that shape was a triangle by asking, “How do you know that is a 
triangle?” The student replied, “It has three squares.” Noticing the student’s inaccurate use of disciplinary 
vocabulary, the second author then asked, “What does it have?”  The student then replied, “It has three sides.” The 
second author then used the opportunity to reinforce the concept by asking: “Show me the sides by using your pen” 
(see Figure 2). 
 
Figure 2: Triangle With Sides Marked with Dots 

 
 
The student initially placed dots on each of the three sides while counting, “one, two, three…”  However, he didn’t 
stop and continued to place dots strategically along the sides and one on the vertex while counting, “four, five, 
six…” until he reached ten. He just wasn’t quite sure about the visual connection of “sides” of a triangle how to 
count them correctly. This was only unveiled through the multimodal affordances of the app augmented by the just-
in-time purposeful talk. 

Ultimately, mediation through language exchange was necessary to transfer of knowledge and shift of 
learning to the point where students were able to show and tell about their understanding. In the triangle case, for 
example, the student was then asked to look at three shapes on the next slide while the second author recorded the 
response and prompted for further understanding by explaining to the student, “Now I’m going to show you three 
shapes and I want you to tell me which ones are triangles by circling the triangles with the green pen.”  After the 



 
 

student has circled the two triangles he stated, “This one is a triangle…this one is a triangle…” Carrie then 
confirmed the student’s understanding by saying, “You don’t think that one is a triangle?” and pointed to the triangle 
that was not circled. The student then responded to Carrie by stating, “That one is not a triangle because it’s upside 
down” (see Figure 3).  
 
Figure 3: You Don’t Think That One is a Triangle? 

 
 
At this point, while the student had illustrated transference of disciplinary language and literacy concepts in a 
surface level, the depth of understanding did not transfer fully. This informed her future probing to more expansive 
learning. The digital show and tell process illuminated these spaces where mediation was necessary and provided a 
powerful formative assessment tool where a teacher was able to identify small misunderstandings in order to expand 
student learning.  
 
Educational and/or scientific importance 
  In this paper, an elementary mathematics coach and a university instructor describe their process support 
students’ disciplinary literacy development by utilizing an interactive whiteboard application.  Through teacher 
coaching, the authors analyze mathematics literacy through student responses and pictorial representations in order 
to formatively assess understanding of conceptual development. Ultimately, they identified the power of language, 
such as listening and speaking, and how teachers were able to mediate student understanding.  

Not only was technology a support in mediating student understanding, the activity also expanded the 
current written-text focus in writing instruction, to including more multimedia practices. Bruce (2008) stated, “As 
multimedia becomes more prominent in our culture and schools, it offers the opportunity for challenging and 
expanding traditional concepts of literacy. This is true not only in reading media texts but also in writing them” (p. 
13). 
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