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ABSTRACT 

It is common to see students multitasking or switching between different tasks on the computer while also listening to the 

teacher lecture in the front of a classroom. In today’s classrooms, students have much greater control over how they use 

their time, with the classroom integration of computers and mobile devices combined with social media and text-based 

chat tools. It is important to understand how students learn with the connected technologies. This study examines high-

school students’ ability to take notes and obtain information from a video while simultaneously carrying a conversation 

online with a friend. 
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1. INTRODUCTION 

This study examines issues related to media multitasking and learning in educational environments. The rise 

of connected devices in the classroom has increased the level of multitasking during lectures and lessons. 

Students are often observed taking notes while texting a friend on their phone or updating their Facebook 

page. Students can be observed performing these types of dual-tasks throughout the day and it has become a 

natural part of how they function. What is the cognitive cost of this practice? 

Poldrack and Foerde (2007) found that people had a harder time learning new things when their brains 

were distracted by another activity. The Functional Magnetic Resonance Images (fMRIs) used by researchers 

showed that when people learned without distraction, an area of the brain known as the hippocampus was 

involved. This region of the brain is critical to the processing and storing of information. However, the 

hippocampus was not engaged when people learned while multitasking. Instead, the region of the brain called 

the striatum was activated. The striatum is activated by stimuli associated with reward or by stimuli 

associated with aversive, novel, unexpected or intense experiences (Schultz, 2010). Results indicated that 

learning while distracted or multitasking would alter the brain’s learning processes and change the way 

people learn (Poldrack & Foerde, 2007). Foerde, Knowlton, and Poldrack (2006) found that learning new 

things is dependent on working memory where as habit learning is not as sensitive to working memory. Some 

tasks such as learning new skills may require high cognitive loads, while other familiar and automatic tasks 

may require lower cognitive loads. Lin and Bigenho (2012) examined undergraduate student’s memory recall 

under nine conditions in a 3x3 study with three levels of environmental distraction and three levels of  

note-taking. The study found significant interactions between environment and method of note-taking as the 

computer seemed to mediate the effect of an auditory distraction during computer aided note taking. The 

study also found that students were more successful when taking notes at lower levels of distraction and that 

those who did not take notes consistently performed poorly on the recall tasks regardless of distraction level. 
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2. THE STUDY 

This study was designed to examine high-school students’ abilities to take notes and obtain information of a 

video while carrying a conversation online with a friend at the same time. The experiments were designed to 

imitate the practice of chatting online with friends while attending a classroom lecture. Two scenarios were 

created: one was to have students watch a video and take notes of the video only; another was to have 

students watch a video and take notes of the video while chatting with a friend. Specifically, students 

observed a 20-minute video lesson and were told they would be tested on the content of the video after each 

lesson in both scenarios. The students were also encouraged to take notes following a format and method 

most comfortable to them. The difference lies in the online chat: in one scenario, the students focus on the 

video and take notes only; in another scenario, the students maintain a chat with an Artificially Intelligent 

(AI) agent while observing the video and taking notes. Two videos of the same length and difficulty level 

were used. All students participated in both scenarios. In addition, four conditions were created so that the 

sequence of the videos and the sequence of the chat/no chat situations would not affect the results of the 

study.  Data were collected from the student participants’ quiz scores of the videos, their notes, and their chat 

transcripts. The participants were also asked to fill out an open-ended questionnaire to describe their 

experiences with the experiment and their learning habits. The study employed both quantitative and 

qualitative measures following a repeated measures design.  

Questions we hoped to answer through this approach include: 

 What were the patterns, if any, to the distribution of notes as compared to the presentation of the 

video lecture and the level of chat activity during the chat condition? 

 What were the patterns, if any, in the answers on the quizzes as related to the flow of the 

lectures, the notes that were taken, and the level of chat activity in the chat condition? 

 How might the lecturer’s style and method of delivery affect the notes recorded, the level of chat 

activity or the participant’s ability to recall information? 

 What does this indicate about the nature of the topics and the methods of delivery of the 

information in increasingly complex and connected classrooms and meeting centers?  

2.1 Participants 

Participants in this study were from a small to mid-sized independent high school in the Southwest United 

States. An a priori analysis was conducted from the initial study and it was determined that 40 to 54 

participants would allow us to detect a medium effect of f = 0.25 with the alpha level set at p < .05. A total of 

39 students participated in the study. They ranged in age from 15 to 18 with the average being 17 years. All 

participants were in 9
th

, 10
th

, 11
th

, or 12
th

 grade. Participant consent and assent forms were obtained for each 

participant. 

The experimental conditions, data sources and design are summarized in table 1. This format allows for 

the following comparisons: video presentation order (First::Second); video topic (Video Topic 1::Video 

Topic 2), and Chat (Chat::No Chat). Each participant was assigned to a condition and completed all tasks 

related to that condition. There are two scenarios (Chat/No Chat) which are presented in a balanced format to 

help identify any effects of video content and presentation order.  

Table 1. Sequence and Number of Participants in Each Condition 

Conditions First video and quiz Second video and quiz Survey Number of participants 

Condition A Video A (No Chat) Video B (Chat) Post Survey 10 

Condition B Video A (Chat) Video B (No Chat) Post Survey 10 

Condition C Video B (No Chat) Video A (Chat) Post Survey 10 

Condition D Video B (Chat) Video A (No Chat) Post Survey 10 

2.2 Data Analysis 

The study generated several different artifacts as data and consisted of both qualitative and quantitative data 

forms. Additionally, the video lessons provided a time code that could be aligned with each data type 

allowing for all data to be examined across the temporal continuum of the video lesson.  
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Video Transcript: Each video transcript was organized into sentences with the video on happiness 

resulting in 256 sentences compared to 184 for the video on energy. This allowed the note and quiz data to be 

mapped directly back to the video transcript using what we called knowledge units. Knowledge units are a 

count of specific mappings from the notes to specific sentences.  

Notes of the videos: Participants took notes during each of the video lectures recording content from the 

video lectures. Notes were taken on a computer or on paper as decided by each participant. Notes were coded 

according to the knowledge units they contained. Each knowledge unit was mapped to specific sentences 

from the transcript providing a temporal scale to the notes in relation to the content of the video. Data were 

then loaded into Atlas.TI for future analysis of patterns. A scaled score for comparison between videos was 

created by dividing the total number of knowledge units recorded for each set of notes by the total number of 

knowledge units (sentences) in each transcript. This value was multiplied by 100 resulting in a scaled score.  

Post video lecture quiz: At the end of each video lecture, the participants were given two minutes to 

review their notes and then were asked to take a short quiz on the material from the lecture. The questions 

were directly related to material presented in the lecture they had just observed. The quiz results were 

subjected to an item analysis and then the results were mapped back to the video’s temporal scale and 

compared with the analysis of the temporal analysis of the notes taken. 

Chat transcript: Chatting with the AI chatbot created a transcript of the exchange. Each chat transcript 

was archived preserving the content of the conversation. Each transcript has a time code embedded and all 

chats were all initiated with the same method so that they were aligned with the time-code of the video 

lecture. The units of analysis for the chat were the individual transmissions and frequency of transmission 

mapped to the video temporal scale. Chats were also analyzed for content and any emerging trends. 

Post experimental survey: This was an open-ended questionnaire that all participants completed at the end 

of each experiment. The survey asked the participants about their experience during the two experimental 

trials. There was no timestamp for this data. The post survey results were subjected to content analysis using 

the word as the unit of analysis. 

2.3 Result 

Using a paired t test, the analysis of the chat/nochat conditions indicated significant differences for quiz 

scores in the two conditions  t(37) = -5.12, p<0.001 as well as significant differences for knowledge units 

recorded in notes t(37) = -4.02, p<0.001. Additionally, the analysis of knowledge units recorded for each 

video topic also indicated significant differences t(37) = 3.53, p=.001. There are no significant differences for 

the presentation order of videos or chat. Additionally, quiz results based on video topic indicated no 

significant differences. 

Table 2. Table of means for comparisons. Items reaching levels of significance using paired t-tests are indicated with **. 

Data Type Comparison Condition Mean S.D. 

Quiz Scores 

Video Topic 
Happy Video 11.28 2.33 

Energy Video 10.74 2.28 

Video Order 
First Video 11.39 2.07 

Second Video 10.64 2.49 

Chat Condition** 
Chat 9.87 2.35 

No Chat 12.15 1.59 

Mapped 

Knowledge Units 

Video Topic** 
Happy Video 9.75 5.53 

Energy Video 13.75 6.40 

Video Order 
First Video 13.12 6.06 

Second Video 10.41 6.28 

Chat Condition** 
Chat 9.55 5.38 

No Chat 13.95 6.39 
 

Comments from the post experimental survey indicated elevated intrinsic interest in the happiness video 

compared to the energy video while the number of knowledge units recorded in participant notes was higher 

for the energy video . This may have been linked to less familiarity or comfort with the energy topic and 

therefore the perceived need to record more notes. However, since the difference in quiz scores between the 

two video topics did not reach significance, we can treat them as equal when comparing them in the two chat 

conditions. Additionally, we can ignore video order as it did not reach significance.  
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Therefore, when students were in the chat condition, they performed significantly worse on the quiz 

immediately following the lesson, indicating that chatting during the lecture had a significant effect on their 

ability to code the information and commit the information to short-term memory. Since students were also 

allowed two minutes to review their notes prior to testing, it would seem logical to believe that their notes 

were also significantly different between the chat and no chat condition. This conclusion gets increased 

support when examining knowledge units mapped from notes taken under each chat condition. Students 

recorded more knowledge units when not in the chat condition than they did when chatting.  

The large standard deviations in the findings related to mapped knowledge units were likely the result of 

some students taking minimal notes during the lecture and not taking notes at all during the chat condition 

even though they were instructed to do so. Some initial qualitative analyses of the notes and chat transcripts 

indicated that: 1) there were differences in the use of language between notes taken when chatting and 

without chatting, 2) there were cases of chat transaction ending up in notes, 3) the chat transactions may 

serve as indicators for the level of engagement.  

The initial results showed that performing a secondary task such as chatting during a video lecture: 1) 

may reduce the volume of notes taken by over 30%, 2) negatively affected the participant’s short-term 

memory of the video content, and 3) may change the notes by adding multiple sources including the chats 

into the notes on the video content. The complete data results will be reported at the conference. 

3. CONCLUSION 

The number of portable connective devices continues to increase in classrooms resulting in a need to 

understand the effects of using these devices while attending to lessons in the classroom. Also, as the number 

of online learning opportunities increase, so does the access to opportunities to perform multiple tasks during 

a lesson. This includes both educationally designed uses of these technologies for learning as well as the non-

instructional student mediated use of these technologies. Quantitative results indicate that student’s  

short-term recall was negatively impacted with student-mediated use of these technologies along with the 

amount of information that was actually captured in student notes while chatting during a lecture. We are also 

performing a temporal analysis where we will be able to examine trends that emerge from across the different 

data strands. This type of temporal analysis could provide a further window into what is going on behind the 

numbers and help us understand why some information is retained while other information is not as students 

attend to media multitasking during lectures. We hope that this specific contribution to the field will help 

provide evidence that can inform the effective use of these technologies as well as lesson design and delivery. 

At the end of each trial, participants completed a short assessment to see what they retained in short-term 

memory. While long-term memory is the objective of any learning endeavor, we believe that short-term 

memory is on the path to long-term memory and must be understood in the context of multitasking during 

learning activities.  

REFERENCES 

Abdi, H., Edelman, B., Valentin, D., & Dowling, W.J. 2009. Experimental Design and Analysis for Psychology. Oxford: 
Oxford University Press. 

Foerde, K., Knowlton, B. J., & Poldrack, A. (2006). Modulation of competing memory systems by distraction. 
Proceedings of the National Academy of Sciences of the United States of America, 103(31), 11778-11783. 

Just, M. A., Keller, T. A., & Cynkar, J. A. 2008.  A decrease in brain activation associated with driving when listening to 

someone speak. Brain Research, 1205, 70-80. 

Lin, L. & Bigenho, C. 2011. Cognitive Note-taking and memory in different media environments. Computers in the 

Schools, 28(3), 200-216. 

Poldrack, R. A., & Foerde, K. 2007. Category learning and the memory systems debate. Neuroscience and Biobehavioral 
Reviews, 32, 197-205. 

Prensky, M. 2001. Digital game-based learning. Columbus, OH:  McGraw-Hill. 

Schultz, W. 2010. Dopamine signals for reward value and risk: basic and recent data. Behavioral and Brain Functions. 
6(24). Last accessed July 8, 2011 at http://www.behavioralandbrainfunctions.com/content/6/1/24  

ISBN: 978-989-8533-18-0  © 2013 IADIS

318


	CELDA 2013 - COVER
	CELDA 2013
	COPYRIGHT
	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURE
	PANEL
	FULL PAPERS
	WORKING MEMORY INTERVENTION: A READINGCOMPREHENSION APPROACH
	SUGGESTIONS FOR THE DESIGN OF E-LEARNINGENVIRONMENTS TO ENHANCE LEARNERSELF-EFFICACY
	STUDENT AND TEACHER USE OF TECHNOLOGY AT THEUNIVERSITY LEVEL
	UNDERSTANDING AND APPLYING TECHNOLOGY INFACULTY DEVELOPMENT PROGRAMS
	MEASURING PROBLEM SOLVING SKILLS IN PORTAL 2
	STUDENTS’ FACEBOOK USAGE AND ACADEMICACHIEVEMENT: A CASE STUDY OF PRIVATEUNIVERSITY IN THAILAND
	STUDENTS’ USAGE OF FACEBOOK FOR ACADEMICPURPOSES: A CASE STUDY OF PUBLIC AND PRIVATEUNIVERSITIES IN THAILAND
	PERSISTENCE OF COGNITIVE CONSTRUCTS FOSTEREDBY HANDS-ON SCIENCE ACTIVITIES IN MIDDLESCHOOL STUDENTS
	SPANNING KNOWLEDGE BARRIERS IN E-LEARNINGCONTENT DESIGN
	ASK LDT 2.0: A WEB-BASED GRAPHICAL TOOL FORAUTHORING LEARNING DESIGNS
	MODEL OF EMOTIONAL EXPRESSIONS INMOVEMENTS
	THE ANCESTOR PROJECT: ABORIGINAL COMPUTEREDUCATION THROUGH STORYTELLING
	CONTEXT-BASED SEMANTIC ANNOTATIONS IN COPES:AN ONTOLOGICAL AND RULE-BASED APPROACH
	MOBILE AUGMENTED REALITY IN SUPPORTING PEERASSESSMENT: AN IMPLEMENTATION IN AFUNDAMENTAL DESIGN COURSE
	INTELLIGENT TUTORS IN IMMERSIVE VIRTUALENVIRONMENTS
	CAN FREE-RANGE STUDENTS SAVE SOME SCHOOLS?A CASE STUDY ON A HYBRID CLASSROOM
	ICT SUPPORT FOR COLLABORATIVE LEARNING -A TALE OF TWO CITIES
	ISSUES OF LEARNING GAMES:FROM VIRTUAL TO REAL
	DATA CHALLENGES OF LEVERAGING A SIMULATIONTO ASSESS LEARNING
	SELF-ASSESSMENT AND REFLECTION IN A1ST SEMESTER COURSE FOR SOFTWARE ENGINEERINGSTUDENTS
	JOURNEY OF EXPLORATIONON THE WAY TOWARDS AUTHENTIC LEARNINGENVIRONMENTS
	SUPPORTING THE STRENGTHS AND ACTIVITY OFCHILDREN WITH AUTISM IN ATECHNOLOGY-ENHANCED LEARNING ENVIRONMENT
	TRANSFORMING EDUCATION IN A PRIMARY SCHOOL:A CASE STUDY
	USING GENERIC AND CONTEXT-SPECIFICSCAFFOLDING TO SUPPORT AUTHENTIC SCIENCEINQUIRY
	USING A FACEBOOK GROUP AS A FORUM TODISTRIBUTE, ANSWER AND DISCUSS CONTENT:INFLUENCE ON ACHIEVEMENT
	SOME PSYCHOMETRIC AND DESIGN IMPLICATIONS OFGAME-BASED LEARNING ANALYTICS
	PIAGET, INHELDER AND MINECRAFT
	MATH ON A SPHERE: MAKING USE OF PUBLICDISPLAYS IN EDUCATION
	RESEARCH ON THE E-TEXTBOOK AND E-SCHOOLBAGIN CHINA: CONSTRUCTING AN ECOSYSTEM OFE-TEXTBOOK AND E-SCHOOLBAG
	A STUDY ON IMPROVING INFORMATION PROCESSINGABILITIES BASED ON PBL
	TABLETS IN THE CLASSROOM: IMPROVISATIONALRHYTHMS AND CHANGE THROUGH BRICOLAGE
	USING REU PROJECTS AND CROWDSOURCING TOFACILITATE LEARNING ON DEMAND
	IPADS IN INCLUSIVE CLASSROOMS: ECOLOGIES OFLEARNING
	DESIGNING LEARNING OBJECT REPOSITORIES ASSYSTEMS FOR MANAGING EDUCATIONALCOMMUNITIES KNOWLEDGE
	THE CONFIGURATION PROCESS OF A COMMUNITY OFPRACTICE IN THE COLLECTIVE TEXT EDITOR
	CROSS-CONTINENTAL RESEARCH COLLABORATIONSABOUT ONLINE TEACHING
	LEVERAGE LEARNINGIN THE UNIVERSITY CLASSROOM
	USING LOOP LEARNING AND CRITICAL DIALOGUE INDEVELOPING INNOVATIVE LITERATURE REVIEWS
	DEVELOPING A CONNECTIVIST MOOC AT A COLLEGEOF EDUCATION: NARRATIVE OF DISRUPTIVEINNOVATION?

	SHORT PAPERS
	THE COGNITVE COST OF CHATTING WHILEATTENDING A LECTURE: A TEMPORAL ANALYSIS
	“VISUAL SELVES”: CONSTRUCTION SCIENCESTUDENTS’ PERCEPTIONS ABOUT THEIR ABILITIES TOREPRESENT SPATIAL RELATED PROBLEMSINTERNALLY AND EXTERNALLY
	EDUCATIONAL AFFORDANCES THAT SUPPORTDEVELOPMENT OF INNOVATIVE THINKING SKILLS INLARGE CLASSES
	TECHNOLOGY AND CURRICULUM STANDARDS: HOWWELL DO INTERNET-BASED LEARNING GAMESSUPPORT COMMON CORE STANDARDS FORMATHEMATICS?
	ENGLISH PROFICIENCY AND PARTICIPATION INONLINE DISCUSSION FOR LEARNING
	PROBLEM-BASED EDUCATIONAL GAME BECOMESSTUDENT-CENTERED LEARNING ENVIRONMENT
	TECHNOLOGY AND COGNITION MERGE WITHCHALLENGE-BASED LEARNING CYCLES ONLINE
	STUDENT-DRIVEN CLASSROOM TECHNOLOGIES:TRANSMEDIA NAVIGATION AND TRANFORMATIVECOMMUNICATIONS
	THE INVESTIGATION OF PRE-SERVICE TEACHERS’CONCERNS ABOUT INTEGRATING WEB 2.0TECHNOLOGIES INTO INSTRUCTION
	AN EXAMINATION OF TEACHERS’ INTEGRATION OFWEB 2.0 TECHNOLOGIES IN SECONDARYCLASSROOMS: A PHENOMENOLOGICAL STUDY
	PERCEIVED AFFORDANCES OF A TECHNOLOGYENHANCEDACTIVE LEARNING CLASSROOM INPROMOTING COLLABORATIVE PROBLEM SOLVING
	AUTHENTIC LEARNING THROUGH GBL: USINGINQUIRY AND PBL STRATEGIES TO ACCOMPLISHSPECIFIC LEARNING OUTCOMES THROUGH SMARTGAMES IN FORMAL AND INFORMAL SETTINGS
	DEALING WITH UNSEEN OBSTACLES TO EDUCATIONIN THE DIGITAL AGE
	IMPLEMENTING COLLABORATIVE DESIGN IN THENEXT SERIES OF ELEARNING PLATFORMS
	FACING THE CHALLENGE – DEVELOPING ANINSTRUCTIONAL PLAN FOR PORTUGUESE AS FOREIGNLANGUAGE IN BRAZIL BASED ON MULTILITERACY
	LIFE-LONG LEARNING AND SOCIAL RESPONSIBILITYOBLIGATIONS
	THE CONTRIBUTIONS OF DIGITAL CONCEPT MAPS TOASSESSMENT FOR LEARNING PRACTICES
	DON’T WASTE STUDENT WORK: USING CLASSROOMASSIGNMENTS TO CONTRIBUTE TO ONLINERESOURCES
	LEVERAGING SOCIOCULTURAL THEORY TO CREATEA MENTORSHIP PROGRAM FOR DOCTORAL STUDENTS
	DEMONSTRABLE COMPETENCE: AN ASSESSMENTMETHOD FOR COMPETENCY DOMAINS IN LEARNINGAND LEADERSHIP DOCTORAL PROGRAM
	CONFIDENCE-BASED ASSESSMENTS WITHINAN ADULT LEARNING ENVIRONMENT
	EFFECT OF DIGITALLY-INSPIRED INSTRUCTION ONSEVENTH GRADE SCIENCE ACHIEVEMENT
	INTERACTIVE TECHNOLOGIES FOR TEACHERTRAINING: COMPARING PERFORMANCE ANDASSESSMENT IN SECOND LIFE AND SIMSCHOOL

	REFLECTION PAPERS
	SOME CONSIDERATIONS ON DIGITAL READING
	AN ALTERNATIVE APPROACH TO TEST ANALYSISAND INTERPRETATION
	VOLITION SUPPORT DESIGN MODEL
	TEKKING: TRANSVERSING VIRTUAL ANDINTERNATIONAL BOUNDARIES TO EXPLORE ANDDEVELOP EFFECTIVE ADULT LEARNER EXPERIENCES
	STRENGTHENING PARENT-CHILD RELATIONSHIPSTHROUGH CO-PLAYING VIDEO GAMES
	REFLECTION PAPER ON A UBIQUTOUS ENGLISHVOCABULARY LEARNING SYSTEM: EVIDENCE OFACTIVE/PASSIVE ATTITUDEVS. USEFULNESS/EASE-OF-USE

	AUTHOR INDEX



