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ABSTRACT: New instructional technologies provide educators with opportunities for student engagement and

collaboration. As technology evolves, educators will spend more time identifying and testing new platforms. This

instructional resource paper reviews several recent innovative technologies by providing brief descriptions, pricing,

and current and potential uses. More specifically, this paper examines Doceri and DisplayNote in detail. My results

from analyzing exam scores and course grades identified that the use of Doceri improves overall course

performance in an introductory managerial accounting class. Poll Everywhere is an audience response system using

mobile phones, Twitter, and the web in place of clickers. Student surveys suggest that the use of the Poll Everywhere

app encourages questions and class discussions. Students perceived they participated more, and the class provided

more illustrative examples with the utilization of the Poll Everywhere app. Top Hat is a cloud-based classroom and

student response system used to increase student engagement during lectures using cell phones, tablets, or other

devices. Finally, nClass and Asana are new tools to consider for classroom adoption and future research.

Keywords: innovative classroom technologies; new apps; new teaching tools.

INTRODUCTION

E
ducators do not need a crystal ball to predict that advances in technology will actively influence the future of the

accounting classroom (Asino 2014). The Pathways Commission (2012, 72) report sponsored by the American

Accounting Association (AAA) and American Institute of Certified Public Accountants (AICPA) recommend that

instructors ‘‘transform learning experiences to reflect current and emerging technologies.’’ The Routledge Companion to
Accounting Education notes pedagogical considerations should include technology in accounting education (Apostolou,

Dorminey, Hassell, and Rebele 2015). The Conversational Framework, an influential theory developed originally in 1993 and

upgraded and expanded by Laurillard (2002), envisions the learning process between the student and teacher as an iterative

dialog and describes how technology positively affects student learning in higher education courses (Premuroso, Tong, and

Beed 2011).

According to Leidner and Jarvenpaa (1995, 287), ‘‘[T]echnology can be used to facilitate the display of information, to

increase access to explicit external information, and to improve the sharing and construction of knowledge.’’ At an increasing

rate, new instructional technologies have entered the educational arena, providing opportunities to enhance the undergraduate

experience through a wider array of learning media. It is important that the providers of accounting education stay current with

new teaching methods that will assist in improving student competencies (McVay, Murphy, and Yoon 2008). Technology is a

recognized part of the overall tools for supporting and enhancing teaching and learning (McVay et al. 2008).

Businesses have their technology tools. For example, the accounting profession uses accounting software or Accounting

Information Systems such as Microsoft Dynamics GP (Great Plains), Oracle, Oracle Hyperion Financial Management, or Sage

software. Businesses have Excel, Enterprise Resource Planning (ERP), Key Performance Indicators (KPI), and dashboards to

aid in the decision-making process. Professors are no different; they need tools to engage through flexible teaching

methodologies. New technologies offer ways to invigorate instruction, whether in traditional classrooms, online, or in blended

learning environments (J. Holland and J. Holland 2014).

One of the primary objectives of accounting education is to prepare students for a successful professional life (McVay et al.

2008). Albrecht and Sack (2000) reveal the insufficiency of exposure by accounting students to the impact of technology on

business and the ways in which to leverage technology toward business decisions. It is challenging for accounting students to
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learn and engage with the technology used in the accounting field. Professors need to introduce students to the various

technologies, such as Excel, that they will contend with in the corporate business environment. A recent study by Yu, Churyk,

and Chang (2013) suggested that employers evaluated interns as weak in spreadsheet skills, and alumni perceived their

weakness in technology competencies. Howieson et al. (2014) interviewed personnel (n ¼ 3) and employers (n ¼ 29) at

Australian organizations about the importance of technical and nontechnical skills for accounting graduates. Fifty-eight percent

of respondents thought that teaching technical skills was the responsibility of the academic institution. Hence, accounting

professors are expected to feel comfortable with technology and expose their students to that technology.

Learners today are digital learners and the instructional methods should match their demands (Daher and Lazarevic 2014).

Today’s students are always online and use technology extensively. College students appear to enjoy technology, believe it to

be beneficial, and expect to be able to use it effectively (Khanlarian and Singh 2014). Youth today spend several hours each

day using digital technology (Jenkins, Clinton, Purushotma, Robison, and Weigel 2006), with incoming university students

labeled as ‘‘Digital Natives’’ who are experienced and comfortable with technology such as computers, cell phones, and other

digital tools (Newton, Tucker, Dawson, and Currie 2014). Accounting students have become technologically savvy, and

faculty should be encouraged to continue to extend the traditional boundaries (Apostolou et al. 2015). Today’s professors are

busier than ever and are interested in using tools that save time, engage students, and enrich the classroom experience. The use

of technology in instruction requires acquiring new skills and developing a sufficient level of understanding of computer

software and the internet (Daher and Lazarevic 2014). As technology evolves, accounting educators will probably spend less

time creating content and more time identifying packaged platforms to use in the classroom (Apostolou et al. 2015). Professors

should maintain a dynamic student-centered classroom where technology is a powerful learning tool (Judson 2006). Premuroso

et al. (2011) believe that the combined use of appropriate pedagogy and technology can improve the educational experience.

This paper reviews several different apps based on the author’s experience in teaching undergraduate accounting classes.

This study discusses several new and innovative technologies, providing a description of the device, pricing, application in the

classroom, and suggestions for possible other uses of the tool.

This paper contributes to the literature by summarizing, classifying, and describing broader uses for technology apps in the

accounting classroom. This paper reports the results of students’ survey responses as to the enrichment of learning with the

utilization of the apps. Empirical tests using student exam scores and course grades collected at a public university from two

sections of an introductory managerial accounting course provide the results for determining the advantage of using the apps.

This study also collects data from two sections of an auditing class (one with the use of Poll Everywhere and one without)

investigating the variations among the groups.

The remainder of this paper contains the literature review, experimental design, results, and conclusions. The next section

reviews the literature for the three categories of the apps: presentation, communication, and participation apps. This section also

suggests uses of the apps in the classroom. Following is the experimental design. The following section details the results of the

experiments using t-tests. The paper concludes with a summary of the findings, implications, and overall conclusions.

LITERATURE REVIEW

Presentation Apps

DisplayNote

Use of collaborative tools may increase knowledge acquisition quickly and efficiently while making global connections for

broader perspectives (Holland and Holland 2014). One option for classroom use is DisplayNote (see, http://www.displaynote.

com/). The software transforms presentations for presenters and participants. DisplayNote features wireless presenting, real-

time collaboration, screen mirroring, and presentation capture (DisplayNote 2015). DisplayNote software allows faculty and

students to use a mixture of iPads, Android tablets, PCs, and Macs in a collaborative mode (DisplayNote 2015). DisplayNote

allows any participant in the audience to ‘‘Bring Your Own Device (BYOD)’’ and connect to the presentation. DisplayNote

allows faculty to view apps from their tablet on the classroom computer and projector, allowing freedom to move around the

classroom. DisplayNote gives faculty the ability to view and display students’ screens to the projector, giving faculty control to

annotate a PowerPoint presentation, and allows students to capture and annotate the faculty presentation on their device. The

system is capable of posing questions and receiving responses from students. The presentation file saves on the audience

member’s device, and the participants can take notes only visible to them. Many students bring laptop computers or mobile

devices to college classes (Maloy, Edwards, and Evans 2014). Why not have the students engage in the lecture and use their

laptops? Students consistently write to one another using phones, tablets, and computers (Maloy et al. 2014). It makes sense for

instructors to use these common devices for active and engaged learning.

http://www.displaynote.com/
http://www.displaynote.com/
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assessed the efficacy of clickers in four sizeable sections of introductory psychology. Students are more likely to respond to

instructor questions and participate in classroom discussion when clickers are used (Greer and Heaney 2004; Hoffman and

Goodwin 2006). Top Hat has the functionality of clickers without the need for a separate device. Students respond without the

use of the clicker, but use the web to record the response anonymously. Top Hat provides reports and real-time information

enabling the professor to gauge the mastery of the concepts presented.

Top Hat is free for college and university professors, allowing educators to manage unlimited courses with one account.

Top Hat has LMS integration with several platforms (D2L, Blackboard, Canvas, and Moodle) (Indjejikian et al. 2014). Sakai

https://www.polleverywhere.com/


Participation Apps

nClass

Use nClass (see, https://www.getnclass.com) to increase student participation, quiz students via the web or mobile app, and

improve attendance and student engagement without the use of classroom clickers (nClass 2012–2014). nClass is a desktop

application that facilitates and enhances classroom learning. nClass is currently available for iOS, Android, and the web. As

with Top Hat, nClass allows the professor to take attendance via passcode entry. nClass has an added feature for attendance

allowing GPS to serve as an option for recording attendance.

I am considering using nClass as an alternative to Top Hat because it is entirely free. It has the same functionality as Top

Hat, with content, quizzes, and attendance. Additionally, nClass is cloud based. I will pilot nClass and assess if it is a suitable

replacement for Top Hat.

Asana

Asana (see, https://asana.com/) is the web and mobile application designed to enable teamwork without email. Asana is

free for teams of up to 15 members. Asana provides one place to access conversations and tasks that are actionable and

transparent. Asana is a virtual collaboration tool, which allows you to log in via Googleþ. You can add attachments to projects

via Dropbox, Box, or Google Drive. The best features are the due dates and calendar functionality. The calendar allows you to

view the team goals and milestones, based on the prescribed due dates. All conversations and tasks are viewable on one

platform, Asana.

Collaboration forms the foundation of a learning community, bringing students together to support the learning of each

member of the group while promoting creativity and critical thinking (Holland and Holland 2014). Cooperative learning

involves groups of students working together to solve problems (Slavin 1991). Laird and Kuh (2005) studied the use of

technology in a university setting, reporting a good fit between information technology and its use in collaborative learning.

Asana is a great tool to use for committee meeting collaborations or to implement in the classroom for group projects. Future

studies may have auditing classes complete a group audit project requiring the use of Asana as a collaborative team tool.

Khanlarian and Singh (2014) report increased engagement in the use of technology, which could lead to more time spent on

tasks.

Table 1 summarizes the applications described in this paper. The table explains each app and details how it is applied in

accounting courses. Additionally, the paper provides potential future uses for the apps. The paper only tests the efficacy of the

presentation app Doceri and the communication app of Poll Everywhere. The participation app testing remains for a future

study.

TABLE 1

Summary of Tools

Application
Software Website Price Description

Doceri https://doceri.com/ $30 Scalable suite of products that allows a teacher or

presenter to control the audiovisual technology of

the computer’s desktop by using a tablet.

DisplayNote https://displaynote.com/ 360 £ Wireless presenting, real-time collaboration, screen

https://www.getnclass.com/
https://asana.com/
https://doceri.com/
https://displaynote.com/
https://www.polleverywhere.com/
https://tophat.com/
https://www.getnclass.com/
https://asana.com/


EXPERIMENT DESIGN

The study uses a quasi-experimental research design with students registered in an introductory managerial accounting

course over two semesters. Additionally, an auditing class similarly tests the hypotheses for Poll Everywhere. To obtain a high

degree of internal validity and to achieve close comparison between the courses, the same instructor taught both classes. All

classes met for 50 minutes, three times per week. All classes use the same syllabus, course content, homework, and tests. This

study compares student performance using each exam grades and total course points as different measures of learning,

consisting of Exam 1, Exam 2, Exam 3, Final Exam, and total course points.

Sample

Students from an AACSB accredited university that is part of a 14-state university system in the U.S. provide the sample.

The university system’s mission is to teach most of the state-university students, which translates to relatively low admission

requirements compared to higher-tier universities. Students vary widely in education interests, academic ability, and aptitude

for the course subject. The university resides in a small rural area where students are traditional and live mainly on campus.

Many students have part-time jobs and are active in student life and organizations. Courses provide value for students when

instruction and study resources are available online; whether in an online course or a classroom course with online resources.

Students can attend class as required or individually needed: attendance is not mandatory.

Participants originate from a traditional classroom section of an undergraduate course of introductory managerial

accounting and an auditing course. The same instructor taught each class and administered the course in the same way, except

for the use of the app. Using this approach allowed for the ‘‘control’’ of differences due to the instructor, evaluation criteria, and

other potential confounds. The app use and non-use app sections involved two separate sections over two semesters.

This study tested Doceri’s utilization in a first-level principles of managerial accounting class in a public university’s



This study tests the use of the app as a supplemental learning aid associated with student examination performance in an

auditing course for two semesters at a single university in the U.S. with 40 students. One section of the course used the app and

the other did not. Between the app and non-use app groups, the instructor, textbook, and exams remain constant.

RESULTS

H1 predicts that Doceri benefits student learning. I tested the use of the app as a supplemental learning aid in the principles

of managerial accounting course with 13 students receiving instruction with the use of Doceri and 24 students not receiving

instruction with Doceri. Table 2 shows the mean responses for several questions intended to provide different measures of the

comparative effectiveness of the two alternative delivery methods: app use, and non-use app. Students responded to each of

these items on a five-point Likert scale from 1 (Strongly disagree) to 5 (Strongly agree). The results support H1, suggesting that

the use of Doceri benefited student learning, with the mean of the app group at 4.69, while the mean of the non-use app group is

4.29. Additionally, the results suggest that the app use was considered by students to be appropriate (mean app¼ 4.85; mean

non-use app¼ 4.63). However, students in the treatment group also indicated having a more active learning class (mean app¼
4.54 versus mean non-use app¼ 4.25) and positive learning environment (mean app¼ 4.77 versus mean non-use app¼ 4.42).

H2 forecasts the use of Doceri as having a positive effect on the app use group with higher exam scores. Analysis based on

independent sample t-test results supports H2. The results illustrate that students using the app significantly outperformed

students not using the app in all exams except the first one. The Exam 1 outcome could be explained by students becoming

familiar with the app.

H3 purports that the use of Doceri will result in higher overall course grades. The results in Table 3 support H3, with an

association between the use of the app and overall course performance, measured by total points earned in the course based on a

1,000-point scale. Students earned an average of 834.31 total course points in the Doceri group as opposed to students with the

non-use app earning 758.03 total course points. The results suggest a significant association between the engagement of the app

and higher exam scores for the last three exams and total course results with the use of Doceri.

Nine students who received instruction with the utilization of the app responded to the survey, and 17 responses were

received from the control group. The results of Table 4 support H4, students benefited from the use of Poll Everywhere. The

results suggest that the utilization of the app provided appropriate usage of technology (mean app¼ 5.00 versus mean non-use

app¼4.41) and created a positive learning environment (mean app¼5.00 versus mean non-use app¼4.53). The use of the Poll

Everywhere app in auditing encouraged questions and discussion (mean app¼ 5.00 versus mean non-use app¼ 4.65). Students

agreed that the class provided examples and illustrations (mean app ¼ 5.00 versus mean non-use app ¼ 4.29).

The results for H5 (in Table 5) reveal that students using the Poll Everywhere app did not perform significantly better on

exams than those students in the classroom without the app use. The findings do not support H5. Students only performed

higher on Exam 2. Note the final exam in this class is not cumulative, thereby students did not prepare as well for the final. As

in the managerial accounting group, the students did not perform better on Exam 1. Students’ test scores were greater for

students who used the tool for Exam 1, 98 versus 96.83, although not statistically significant. There are statistically significant

differences at the 0.05 level of significance between the app and non-use app students for Exam 2 only.



The results of the independent sample t-test for H6 regarding the use of the app and the course grade do not support H6.

Students in the class using Poll Everywhere did not perform better in overall course points. This result indicates no association

between the app use and higher student exam performance and overall course grade.

Table 6 summarizes each application by category affirming its potential use in accounting classrooms. Additionally, the

table proposes suggestions for future research.

Table 7 summarizes the results of this study. Doceri use provides higher exam scores for most exams and the overall

course total points. Poll Everywhere’s usage in the auditing class did not demonstrate higher exam or course grades. Both

treatment groups perceived the app did benefit their learning.

CONCLUSIONS

This paper presented several new technologies for use in the classroom. Doceri and DisplayNote provide wireless access to



increase student engagement during lectures using smartphones. Finally, nClass and Asana are new tools to consider for

classroom adoption.
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