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Research Article

The use of laptops in classrooms is controversial. Many 
professors believe that computers (and the Internet) 
serve as distractions, detracting from class discussion and 
student learning (e.g., Yamamoto, 2007). Conversely, stu-
dents often self-report a belief that laptops in class are 
beneficial (e.g., Barak, Lipson, & Lerman, 2006; Mitra & 
Steffensmeier, 2000; Skolnick & Puzo, 2008). Even when 
students admit that laptops are a distraction, they believe 
the benefits outweigh the costs (Kay & Lauricella, 2011). 
Empirical research tends to support the professors’ view, 
finding that students using laptops are not on task during 
lectures (Kay & Lauricella, 2011; Kraushaar & Novak, 
2010; Skolnick & Puzo, 2008; Sovern, 2013), show 
decreased academic performance (Fried, 2008; Grace-
Martin & Gay, 2001; Kraushaar & Novak, 2010), and are 
actually less satisfied with their education than their peers 
who do not use laptops in class (Wurst, Smarkola, & 
Gaffney, 2008).

These correlational studies have focused on the capac-
ity of laptops to distract and to invite multitasking. 
Experimental tests of immediate retention of class mate-
rial have also found that Internet browsing impairs per-
formance (Hembrooke & Gay, 2003). These findings are 

important but relatively unsurprising, given the literature 
on decrements in performance when multitasking or task 
switching (e.g., Iqbal & Horvitz, 2007; Rubinstein, Meyer, 
& Evans, 2001).

However, even when distractions are controlled for, 
laptop use might impair performance by affecting the 
manner and quality of in-class note taking. There is a 
substantial literature on the general effectiveness of note 
taking in educational settings, but it mostly predates lap-
top use in classrooms. Prior research has focused on two 
ways in which note taking can affect learning: encoding 
and external storage (see DiVesta & Gray, 1972; Kiewra, 
1989). The encoding hypothesis suggests that the pro-
cessing that occurs during the act of note taking improves 
learning and retention. The external-storage hypothesis 
touts the benefits of the ability to review material (even 
from notes taken by someone else). These two theories 
are not incompatible; students who both take and review 
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Abstract
Taking notes on laptops rather than in longhand is increasingly common. Many researchers have suggested that laptop 
note taking is less effective than longhand note taking for learning. Prior studies have primarily focused on students’ 
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Results and discussion

Laptop versus longhand performance. Mixed fixed- 
and random-effects analyses of variance were used to 
test differences, with note-taking medium (laptop vs. 
longhand) as a fixed effect and lecture (which talk was 
viewed) as a random effect. We converted the raw data 
to z scores because the lecture assessments varied in dif-
ficulty and number of points available; however, results 
did not differ when raw scores were analyzed.4 On fac-
tual-recall questions, participants performed equally well 
across conditions (laptop: M = 0.021, SD = 1.31; long-
hand: M = 0.009, SD = 1.02), F(1, 55) = 0.014, p = .91. 
However, on conceptual-application questions, laptop 
participants performed significantly worse (M = −0.156, 
SD = 0.915) than longhand participants (M = 0.154, SD = 
1.08), F(1, 55) = 9.99, p = .03, ηp

2 = .13 (see Fig. 1).5 
Which lecture participants saw also affected performance 
on conceptual-application questions, F(4, 55) = 12.52,  
p = .02, ηp

2 = .16; however, there was no significant  
interaction between lecture and note-taking medium, 
F(4, 55) = 0.164, p = .96.

Content analysis. There were several qualitative dif-
ferences between laptop and longhand notes.6 Partici-
pants who took longhand notes wrote significantly 
fewer words (M = 173.4, SD = 70.7) than those who 
typed (M = 309.6, SD = 116.5), t(48.58) = −5.63, p < .001, 
d = 1.4, corrected for unequal variances (see  Fig. 2). A 
simple n-gram program measured the extent of textual 
overlap between student notes and lecture transcripts. It 
compared each one-, two-, and three-word chunk of text 
in the notes taken with each one-, two-, and three-word 
chunk of text in the lecture transcript, and reported  
a percentage of matches for each. Using three-word 
chunks (3-grams) as the measure, we found that laptop 
notes contained an average of 14.6% verbatim overlap 
with the lecture (SD = 7.3%), whereas longhand notes 
averaged only 8.8% (SD = 4.8%), t(63) = −3.77, p < .001, 
d = 0.94 (see Fig. 3); 2-grams and 1-grams also showed 
significant differences in the same direction.

Overall, participants who took more notes performed 
better, β = 0.34, p = .023, partial R2 = .08. However, those 
whose notes had less verbatim overlap with the lecture 
also performed better, β = −0.43, p = .005, partial R2 = .12. 
We tested a model using word count and verbatim over-
lap as mediators of the relationship between note-taking 
medium and performance using Preacher and Hayes’s 
(2004) bootstrapping procedure. The indirect effect is 
significant if its 95% confidence intervals do not include 
zero. The full model with note-taking medium as the 
independent variable and both word count and verbatim 
overlap as mediators was a significant predictor of per-
formance, F(3, 61) = 4.25, p = .009, R2 = .17. In the full 

model, the direct effect of note-taking medium remained 
a marginally significant predictor, b = 0.54 (β = 0.27), 
p = .07, partial R2 = .05; both indirect effects were signifi-
cant. Longhand note taking negatively predicted word 
count, and word count positively predicted performance, 
indirect effect = −0.57, 95% confidence interval (CI) = 
[−1.03, −0.20]. Longhand note taking also negatively pre-
dicted verbatim overlap, and verbatim overlap negatively 
predicted performance, indirect effect = 0.34, 95% CI = 
[0.14, 0.71]. Normal theory tests provided identical 
conclusions.7
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Fig. 1. Mean z-scored performance on factual-recall and conceptual-
application questions as a function of note-taking condition (Study 1). 
The asterisk indicates a significant difference between conditions (p < 
.05). Error bars indicate standard errors of the mean.
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Fig. 2. Number of words written by students using laptops and note-
books in Studies 1, 2, and 3. Asterisks indicate a significant difference 
between conditions (p < .001). Error bars indicate standard errors of 
the mean.
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on conceptual items, but were not significant covariates 
when included in the overall analysis, so we will not dis-
cuss them further.

Content analysis. Participants who took longhand 
notes wrote significantly fewer words (M = 155.9, SD = 
59.6) than those who took laptop notes without receiving 
an intervention (M = 260.9, SD = 118.5), t(97) = −5.51,  
p < .001, d = 1.11 (see Fig. 2), as well as less than those 
who took laptop notes after the verbal intervention (M = 
229.02, SD = 84.8), t(98) = −4.94, p < .001, d = 1.00. Long-
hand participants also had significantly less verbatim 
overlap (M = 6.9%, SD = 4.2%) than laptop-noninterven-
tion participants (M = 12.11%, SD = 5.0%), t(97) = −5.58, 
p < .001, d = 1.12 (see Fig. 3), or laptop-intervention 
participants (M = 12.07%, SD = 6.0%), t(98) = −4.96, p < 
.001, d = 0.99. The instruction to not take verbatim notes 
was completely ineffective at reducing verbatim content 
(p = .97).

Comparing longhand and laptop-nonintervention note 
taking, we found that for conceptual questions, partici-
pants taking more notes performed better, β = 0.27, p = 
.02, partial R2 = .05, but those whose notes had less ver-
batim overlap also performed better, β = −0.30, p = .01, 
partial R2 = .06, which replicates the findings of Study 1. 
We tested a model using word count and verbatim over-
lap as mediators of the relationship between note-taking 
medium and performance; it was a good fit, F(3, 95) = 
5.23, p = .002, R2 = .14. Again, both indirect effects were 
significant: Longhand note taking negatively predicted 

word count, and word count positively predicted perfor-
mance, indirect effect = −0.34, 95% CI = [−0.56, −0.14]. 
Longhand note taking also negatively predicted verbatim 
overlap, and verbatim overlap negatively predicted per-
formance, indirect effect = 0.19, 95% CI = [0.01, 0.49]. The 
direct effect of note-taking medium remained significant, 
b = 0.58 (β = 0.30), p = .01, partial R2 = .06, so there is 
likely more at play than the two opposing mechanisms 
we identified here. When laptop (with intervention) was 
included as an intermediate condition, the pattern of 
effects remained the same, though the magnitude 
decreased; indirect effect of word count = −0.18, 95%  
CI = [−0.29, −0.08], indirect effect of verbatim overlap = 
0.08, 95% CI = [0.01, 0.17].

The intervention did not improve memory perfor-
mance above that for the laptop-nonintervention condi-
tion, but it was also not statistically distinguishable from 
memory in the longhand condition. However, the inter-
vention was completely ineffective at reducing verbatim 
content, and the overall relationship between verbatim 
content and negative performance held. Thus, whereas 
the effect of the intervention on performance is ambigu-
ous, any potential impact is unrelated to the mechanisms 
explored in this article.

Study 3

Whereas laptop users may not be encoding as much 
information while taking notes as longhand writers are, 
they record significantly more content. It is possible that 
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Fig. 4. Mean z-scored performance on factual-recall and conceptual-application questions as a function 
of note-taking condition (Study 2). Error bars indicate standard errors of the mean.
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פגישות חיצוניים 

לקוחות 

טיפול בקוד 

העלאות גרסה ושדרוגים 

גיבויים ואחזקה 

לימוד והעשרה





ביצוע











ביחרו באבנים שיניבו לכם תמורה



הגדירו פרקי זמן מוגנים מהפרעות







4

10 8

10







15





מעגל 1

מעגל 3

מעגל 2





ניטור וביצועים 

ניקוי קוד (קוד יפה) 

תכנון ממשק משתמש 

התקנות ותחזוקה







מעקב







לכל משימה חייב להיות תאריך יעד









סקירה





אף תוכנית לא שורדת את היום 
הראשון לביצוע.

היכולת להתאים את התוכנית 
לשינויים היא המפתח 

להצלחה.









סדר











Keep your files in the right folders - Projects, 
References, and Archive. Use subfolders if 







מקום אחד לריכוז כל החפצים שאינם במקום



תיבת דואר נכנס





עוד כמה עקרונות חשובים



היומן נועד לארועים ותזכורות















שימוש באוטומציה לבדיקות 

התראות ניטור 

העלאת גרסה 

גיבוי 

שימוש בחוקי מיילים











העלאת גרסה 

הכנות לפגישה 

פגישת קבוצה 

פגישה שבועית 

הכנות להעלאת גרסה 

תחילת יום 

סיום יום עבודה 

הכנות לטיסה או מצגת







רישום יומי 
רעיונות 

פעולות לביצוע



פעילויות לפרויקט 
חלוקה לתת-פעילויות



נושאים לפגישה ורישום בזמן פגישה



כל סוגי הרשימות שאינן תלויות בפרויקט













עציץ בשולחן העבודה



מה הצעד הבא?



כל הכבוד 
סיימתם בהצלחה!




