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Abstract: This paper summarizes Interactive WhiteBoard mathematics-related research 
published in LearnTechLib from 2000 - present. Interactive WhiteBoards (IWBs) continue to be 
a technology used in the mathematics classroom. Twenty-four publications were found. Findings 
were most of the research is at the secondary level, subjects are teachers and there are few 
studies on IWB impact on student achievement. Future research needs are discussed based on 
these findings.  

 
 
Introduction 

What makes a technology useful and valuable?  The ever changing world of computers, smartphones, 
tablets, and Internet-based technologies makes this debate a constant question.  There is seemingly no end to the 
number of new educational technologies being proffered, yet many will never gain much acceptance or use.  The 
National Council for Teachers of Mathematics (NCTM) (2000) Principles and Standards for School Mathematics 
Technology Principle states that “technology is essential in teaching and learning mathematics; it influences the 
mathematics that is taught and enhances students’ learning” (p. 24).  The Technology Principle also posits that 
“students can learn more mathematics more deeply with the appropriate and responsible use of technology” (NCTM, 
2000, p. 25).  This last phrase about “the appropriate and responsible use of technology” is at the heart of successful 
implementations of technology in classrooms. One of these technologies continues to be interactive whiteboards 
(IWBs). 
 Interactive whiteboards (IWBs), which combine a computer, projector, and touch-sensitive screen into one 
connected system, offer a convenient and prominent way to deliver computing technology into classrooms (Gage, 
2002).  IWBs continue to be discussed as having potential to be revolutionary educational tools in the classroom.  
The unique capabilities of IWBs—the large screen, the touch sensitivity, the computer-driven display, built-in 
mathematics tools —continue to be difficult to duplicate in the average classroom.  These characteristics hold 
particular allure from a constructivist perspective, which emphasizes the need for student action in learning. 
 As a visualization tool in the mathematics classroom, for example, IWBs have the capability to allow a 
teacher or student to manipulate mathematical constructs, both concrete and abstract, on a large screen for the entire 
class to see.  This could promote more discourse, perhaps even student-centered discourse, about mathematics.  One 
of the main advantages of IWBs over individual student computer workstations is that they present a large 
interactive screen for an entire classroom to view and manipulate.  As a result, IWBs are becoming increasingly 
popular in schools around the world (Glover & Miller, 2003; Kennewell & Beauchamp, 2007).   The continued 
popularity of IWBs presents a need for education researchers to examine the efficacy and pedagogical strategies of 
IWB usage in the mathematics classrooms from a historical perspective. The purpose of this paper is to discuss IWB 
research findings in the mathematics classroom published in LearnTechLib and how these findings impact 
professional development, integration strategies and future research needs in the mathematics classroom. 
 
Methods 
An electronic search of Association for the Advancement of Computing in Education’s (AACE) 
LearnTechLib (http://learntechlib.org) was conducted. Search keywords were: “interactive whiteboards and 
mathematics’. Search years were 2000 – present. Authors who published the identical study in more than one 
publication are only listed once in the findings sections. A total of 24 publications were found that met the 
search criteria. 
 
  



Findings 
This section contains research articles related to IWB in the mathematics classroom. Studies will be presented 
in chart form using this format: author(s), subjects, types of data collected, and a synopsis of results and/or 
comments. 
 

Author(s) Subjects Data Collected Results/Comments 
Fraser, V. & 
Garofalo, J. (2015) 

2nd and 3rd 
year 
secondary 
mathematics 
teachers 

Interviews, 
Observations, 
Artifacts 

The teachers maintained that digital lesson files, 
implemented with the interactive whiteboards 
(IWBs), facilitated sequencing flexibility and 
modifications in their teaching. This flexibility 
allowed them to incorporate multiple 
representations to address student questions and 
misunderstandings. 

Marshall, A.M.S. 
(2014) 

Secondary 
mathematics 
teachers 
possessing at 
least 3 years 
of teaching 
experience  

Observations, 
Interviews 

Teachers used IWBs to support their instruction in 
three ways: (a) digital accentuation, (b) digital 
proximity and (c) digitally enabled exploration. 

Heemskerk, I., 
Kuiper, E. & 
Meijer, J. (2014) 

Secondary 
mathematics 
teachers and 
students 

Questionnaire, 
Artifacts, 
Student 
Performance 

There was no relation between frequency of being 
taught with an IWB and mathematics performance. 
However, students’ motivation for mathematics 
appeared to be positively related to the combination 
of lessons made for the IWB and availability of 
these lessons on the VLE (Virtual Learning 
Environment). 

Lopez, O. & 
Krockover, C. 
(2014) 

Elementary 
school 
teachers in 
grades K-5 

Questionnaire The findings suggest that teachers’ technical 
confidence in using the IWB does matter with 
regard to planning IWB-based lessons and to 
engaging students in the classroom and teachers’ 
skills in planning IWB-based lessons matters to 
students’ engagement and behavior in mathematics 
classroom discourse. The findings recommend 
concurrent high use of the IWB among teacher and 
students in classroom discourse if the goal is to 
maximize IWB student effects. 

Hall, J., Chamblee, 
G. & Slough, S. 
(2013) 

Secondary 
mathematics 
teachers 

Questionnaire Findings indicate that IWBs provide some of the 
same benefits as the multitude of computers and 
other technologies available in Apple Classrooms of 
Tomorrow (ACOT) classrooms: increased student 
motivation, more dynamic instruction, and greater 
teacher collaboration. Unlike the ACOT 
technologies, however, IWBs did not lead to the 
implementation of more project-based instruction. 

Leendertz, V. & 
Blignaut, S. (2013) 

College 
mathematics 
faculty 

Interviews Findings indicate that Mathematics faculty would 
like to participate in PD activities in order to 
develop IWB integration skills during multi-mode 
course delivery. Adoption barriers that constrain the 
process include fear, resistance to change and 
institutional barriers. 

 
  



 
Hall, J., Chamblee, 
G. & Slough, S. 
(2013) 

Secondary 
mathematics 
teachers 

Video More experienced IWB users demonstrated greater 
knowledge about IWB features and how to integrate 
them into lessons to improve student learning. 
However, effective collaboration with an 
experienced IWB user appeared to improve the 
performance of a beginner IWB user compared to 
other, less experienced IWB users. Collaborations 
between similarly skilled participants did not seem 
to have as much of an impact on IWB knowledge. 

Sampaio, P. & 
Coutinho, C. 
(2013) 

Mathematics 
teachers 

Questionnaire Examined the results of implementing an 
educational technology course focused on 
interactive whiteboard classroom applications 
according to TPACK Mathematics. Nine months 
after and three years later surveys found a positive 
evolution about their use of IWB in classroom 
context and their level of competence in IWB use. 

Taylor, H.L. 
(2013) 

Kindergarten 
students 

Questionnaire, 
Interviews 

Results indicated that students enjoyed learning on 
the IWB and were comfortable using the board in 
the classroom. 

McDonald, S. 
(2012) 

Preservice 
primary 
teachers 

Questionnaire Found instruction on the use of IWBs in the 
classroom positively impacted preservice 
perceptions of using IWBs in the classroom. 

Jang, S.J. & Tsai, 
M.F. (2012) 

Elementary 
teachers 

Questionnaire Found significant differences in the TPACK of 
elementary teachers who used IWBs compared to 
teachers who did not use IWBs. 

Whyburn, L. & 
Way, J. (2012) 

Primary 
students 

Interviews, 
Observations 

Student reactions were predominately positive and 
mostly related to the ways in which the multimedia 
affordances supported their learning. However, the 
majority of their comments related to engagement 
factors rather than deep learning and understanding, 
and the lesson observations revealed teacher-
centered approaches, with limited strategies to 
promote student interaction and higher-order 
thinking.  

Hall, J., Chamblee, 
G. & Slough, S. 
(2012) 

Synthesis of 
Research 

Qualitative and 
Quantitative 
Studies 

Found few studies have assessed IWB impact in the 
mathematics classroom.  

Sabeti, F.M. 
(2012) 

Grade 6 
mathematics 
students and 
teacher 

Video Found gestures were employed to communicate and 
reason mathematically during whole-class and 
small-group tasks when teaching with IWBs. 

Link, T. (2012) Grade 7 and 8 
English 
Learners  

Pre-test/Post-
test design 

Results showed that students made significant gains 
from pre- to post-test for both methods of 
instruction (IWB-based vs text-only). When each 
unit was examined separately, analyses for Unit 1 
indicated significant gains by method of instruction. 
Results for Unit 2 indicated significant gains by 
method of instruction for level 2 
(intermediate/advanced) ELs only.  

 
  



 
Olsen, A., LeMire, 
S. & Baker, M. 
(2011) 

Middle school 
students 

Questionnaire Students with higher math self-efficacy and 
perceived peer support indicated that they were 
more willing to participate with in-class IWB 
activities. A majority (85%) indicated some form of 
agreement that they learned math from watching 
others use the IWB even if they did not choose to 
actively participate themselves. 

Bozkurt, G. & 
Johnston-Wilder, 
S. (2011) 

Secondary 
postgraduate 
student 
teachers 

Questionnaire, 
Interviews 

Participants were mostly confident and mostly 
believed in the value of ICT in mathematics 
teaching. However, barriers inhibiting the student 
teachers’ use of ICT include perceived poor access 
to facilities, limited encouragement from mentors 
and other teachers in the mathematics department, 
infrequent use of ICT by existing teachers in 
teaching, lack of links in the scheme of work, and 
time constraints.  

Park, S., Kim, K., 
Everson, J. & 
Mushegan, A. 
(2011) 

Kindergarten 
students 

Posttest only 
control group 
experimental 
design 

Statistically significant difference between 
mathematics tests scores of the experimental (IWB 
enhanced) and control group.  

Bruce, C.D., 
McPherson, R., 
Sabeti, F.M. & 
Flynn, T. (2011) 

Mathematics 
teachers and 
students 

Observations, 
Interviews, 
Video, 
Questionnaire 

Found three types of IWB use: productive (use 
dynamic feature) (89%), reproductive (other 
methods could be used) (2%), and problematic 
(technology glitches) (9%). Professional 
development for teachers should emphasize direct 
and active student use of the IWB to engage 
students in inquiry of mathematics to best support 
student learning. 

Serow, P. & 
Callingham, R. 
(2011) 

Primary 
mathematics 
teachers 

Qualitative Analyzed the teaching strategies adopted by three 
teachers as they embarked on the use of IWB 
technology as an integral component of 
mathematical activities with the support of 
professional development. Proposed a transitional 
framework specific to the introduction of IWB 
technology in the mathematics classroom. 

Rains, C.S. (2011) Grade 5 
students 

Standardized 
Test Scores, 
Questionnaire 

Found that 3 years of mathematics instruction with 
the IWB significantly improved test scores in the 
areas of geometry and algebra and there was no 
relationship between standardized test scores and 
teachers’ level of comfort using technology. 

Hall, J. & 
Chamblee, G. 
(2010) 

Secondary 
mathematics 
teachers 

Interview IWB users were much more comfortable with the 
technology after the additional years of experience 
and were trying new pedagogical methods. Future-
users generally maintained their well-informed 
perceptions of IWB capabilities and their intended 
uses of the technology.  

Torff, B. & 
Tirotta, R. (2010) 

Upper 
Elementary 

Questionnaire Students in the treatment group reported higher 
levels of motivation relative to control students, but 
the effect was extremely weak. Students with 
teachers who were more supportive of IWB 
technology reported higher motivation levels 
(compared to students of teachers who were less 
supportive), but this effect also was very small. 

 



Holmes, K. (2009) Secondary 
pre-service 
teachers 

Lesson Plans Found pre-service teachers were able to plan 
effectively to integrate IWB features within their 
mathematical lessons and demonstrated developing 
TPCK as a result. Preservice students noted that the 
primary benefits of the technology related to its 
potential to engage students with varied visual 
representations and virtual manipulatives which can 
aid conceptual understanding. 

 
Conclusions 
One publication was a synthesis of current research. Fourteen of the twenty-three research publications (61%) had 
teachers as their subjects. Ten of the twenty-three publications (43%) had students as their subjects. Student-focused 
studies primarily were in the area of motivation. The most often studied grade span was secondary (9 out of 23 – 
39%). Three of the twenty-three studies researched student achievement (13%). These findings suggest what we 
know from a research perspective of IWBs in the classroom is still in its early stages. Research areas of emphasis 
continue to be: 

• What is the impact of IWBs on student achievement? 
• How is IWB implementation similar/different than how teachers have used other technologies in the 

mathematics classroom? 
• How do students at differing grade levels perceive learning mathematics in an IWB classroom? 
• How do teachers change their implementation strategies as they move from novice to expert users of 

IWBs? 
• Are there differences in how teachers at differing grade levels implement IWBs? 
• Would a more comprehensive synthesis of the research support these findings? 
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