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Abstract

This paper investigates the impact of schools anmiobile phones on student test scores. By surgeyi
schools in four English cities regarding their mielphone policies and combining it with administrat
data, we find that student performance in highestaéxams significantly increases post ban. We use a
difference in differences (DID) strategy, exploginariations in schools’ autonomous decisions to ba
these devices, conditioning on a range of studearacteristics and prior achievement. Our resaottEate

that these increases in performance are drivenhbyldwest-achieving students. This suggests that
restricting mobile phone use can be a low-costgdb reduce educational inequalities.
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1. Introduction

Technological advancements are commonly viewed eagling to increased productivity.
Numerous studies document the benefits of techyabogproductivity in the workplace and on
human capital accumulatidriThere are, however, potential drawbacks to neWwn@ogies, as
they may provide distractions and reduce produgtiWlobile phones can be a source of great
disruption in workplaces and classrooms, as theyige individuals with access to texting, games,
social media and the Internet. Given these featunebile phones have the potential to reduce the
attention students pay to classes and can theregodetrimental to learning.

There are debates in many countries as to how kckbould address the issue of mobile
phones. Some advocate for a complete ban whilgfiremote the use of mobile phones as a
teaching tool in classrooms. This debate has neasnitly been seen with the Mayor of New York
removing a ten year ban of phones on school premims®arch 2015, stating that abolition has
the potential to reduce inequality (Sandoval et28l15)? Despite the extensive use of mobile
phones by students and the heated debate overcho@at them, the impact of mobile phones on
high school student performance has not yet beatlemaically studied.

In this paper, we estimate the effect of schoolsnbay mobile phones on student test
scores. The lack of consensus regarding the ingdfaoibbile phones means that there is no UK
government policy about their use in schools. Tias resulted in schools having complete
autonomy of their mobile phone policy, and havéedédd in their approaches. We exploit these
differences through a difference in differences{péstimation strategy. We compare the gains
in test scores across and within schools beforeafted mobile phone bans are introduced.

In order to do this, we generated a unique dataséte history of mobile phone and other
school policies from a survey of high schools imrf&English cities (Birmingham, London,
Leicester and Manchester), carried out in sprin@@i3. This is combined with administrative
data on the complete student population from thigoNal Pupil Database (NPD). From this, we
know the academic performance of all students siB081, and so use differences in

implementation dates of mobile phone bans to meatheir impact on student performance.

L E.g: Kruger, 1993; Chakraborty and Kazarosian9199al et al., 2007; Ding et al., 2009; and Malahand Pop-
Eleches, 2011.

2 Other examples of the debate are: Telegraph 20hids, 2013; Barkham and Moss, 2012; Drury, 2@Z;00le,
2011; Johnson, 2012; and Carroll, 2013.
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Moreover, the NPD tracks students over time, whaltbws us to account for prior test scores
along with a set of pupil characteristics includgender, race, ever eligible for free school meals
(FSM), and special educational needs (SEN) staftisough we do not know which individuals
owned mobile phones, it is reported that over 99%enagers owned a mobile phone during this
period in England; therefore, any ban is likelaffiect the vast majority of students (Ofcom 2006,
2011)3 Even if a student does not own a phone themséhaispresence in the classroom may
cause distraction.

We find that following a ban on phone use, studest scores improve by 6.41% of a
standard deviation. Our results indicate that tlaeeeno significant gains in student performance
if a ban is not widely complied with. Furthermottais effect is driven by the most disadvantaged
and underachieving pupils. Students in the lowasttge of prior achievement gain 14.23% of a
standard deviation, whilst, students in the toprtijeaare neither positively nor negatively affatte
by a phone ban. The results suggest that low-aictyestudents are more likely to be distracted by
the presence of mobile phones, while high achievansfocus in the classroom regardless of the
mobile phone policy. This also implies that any ateg externalities from phone use do not
impact on the high achieving students. Schools ccaignificantly reduce the education
achievement gap by prohibiting mobile phone use&dhools, and so by allowing phones in
schools, New York may unintentionally increaseittezjualities of outcomes. We include several
robustness checks such as an event study, pla@et® test for changes in student intake and
range of alternative outcome measures.

The rest of the paper is organized as follows: iBe@ discusses the related literature;
Section 3 provides a description of the data, suarel descriptive statistics; Section 4 presents
the empirical strategy; Section 5 is devoted torttaen results and heterogeneity of the impacts;
Section 6 provides a series of robustness cheoksSaction 7 concludes with policy implications.

2. Reélated literature
There is a growing literature on the impact of temlbgy on student outcomes, which has
yet to reach a consensus. Fairlie & Robinson (2@b8Huct a large field experiment in the US

3 We further discuss phone ownership rates in Se&id he focus of this paper is the impact of abstkevel policy
which may have impact on students who own a phiomealso on students who don’t own a phone butccstill be
distracted through the actions of others.
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that randomly provides free home computers to siisdé\lthough computer ownership and use
increase substantially, they find no effects on adycational outcomes. Similar findings have
occurred in recent randomized control trials (RAms)eveloping countries where computers have
been introduced into the school environment (Bar@sorio and Linden, 2009; Cristia et al.,

2012).

Some studies have found a positive impact fromrteldgy, such as Machin et al. (2006),
who estimate the impact of information and commatn technology (ICT) investment on
student outcomes in England, using changes in hgdiles as an exogenous shock to investment.
They find that ICT investment has a positive effettstudent test scores in English and science,
but not for mathematics (where computers were yarséd). Barrow et al. (2009) examine the
impact of structured computer aided instructiomgi® RCT design in three large urban school
districts. They find that this math software hagjé&impacts on students algebra test scores (0.17
of a standard deviation).

Specifically relating to mobile phones, Bergma1?2), as part of an RCT, used mobile
phones to inform parents of students’ homeworkgassents through texting. The students of
parents who were sent messages achieved highesctasts. Fryer (2014) provided free mobile
phones to students in Oklahoma City Public Schimdsfield experiment. Students received daily
information on the link between human capital antife outcomes via text. There were no
measureable changes in attendance, behaviourdeintsj or test scorésThe common theme in
these education papers is that the mere introdudfaechnology has a negligible impact on
student test scores, but when incorporated inteahgéculum and being put to a well-defined use,
technology has the potential to improve student@ues.

The psychological literature has also found thaltitasking is detrimental to learning and
task execution in experimental contexts. Receneexental papers present evidence that mobile
phone use while executing another task decreaagsrig and task completion (e.g. Ophir et al.
(2009); Smith et al. (2011); Levine et al. (201&)d Lee et al. (2014)). The distracting nature of
mobile phones has been previously examined in ath@ext such as incidence of road accidents.
Bhargava and Pathania (2013) exploit a pricingafiauity in call plans and show that there is a

4 However, Fryer (2014) does find that students'oregd beliefs about the relationship between educaand
outcomes were influenced by treatment, and trestigdients also report being more focused and workénder in
school.
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large jump in phone use after 9 p.m. This jump, &y, is not followed by an increase in car
accidents. Using vehicular fatality data from asrte United States and standard difference-in-
differences techniques, Abouk & Adams (2013) fihdtttexting bans have only a temporary
impact on car accident fatalities, suggesting dnaers react to the announcement of a legislation
only to return to old habits shortly afterward.

Our contribution is to estimate the effect of melphone bans on high stakes student test
scores at the end of compulsory schooling, witluhosls that implemented them. This is of
particular importance given the prevalence of ne@phone technology in schools today. Our data

allows us to investigate which students are mashgty affected by mobile bans.

3. Student Data, Phone Use and Survey

3.1 Student characteristics and performance

The NPD is a rich education dataset of the comlebdic school population of Englaid.

It contains information on student performance aokools attended, plus a range of student
characteristics such as gender, age, ethnicity, E8dibility and SEN status. Each student is
allocated an individual identifier, which allowsr fthe student to be tracked over time and across
schools. We generate a dataset that follows stedemi the end of primary school at age 11
through the end of compulsory school educatiorgatlst.

In England, students progress through a seriev@fifey Stages. Our paper focuses on
secondary school students and their performartbe &nd of compulsory education examinations,
as such they are high stakes exams and will hawg flon impacts on labor market outcomes.
Students start secondary school at age 11 aftepletimg Key Stage 2 in primary school. Key
Stage 3 covers the first three years of seconddryat and Key Stage 4 leads to subject-specific
exams at age 16, called General Certificates obi@ry Education (GCSESs). The panel nature
of the data allows us to condition on student aamneent before they entered high school.
Moreover, it allows us to test whether the intratut of the ban changed the composition of the

school intake in terms of test scores or otherestudharacteristics.

5 Students attending private schools are not présehe data, but only represent 7% of the stugepulation.



Our main measure of student achievement is bas&CSE test scores from 2001 to 2011.
Each GCSE is graded from A* to G, with an A* beingrth 58 points and decreasing in
increments of six down to 16 for a G grade. Stusléaite GCSEs in different subjects; the mean
number of GCSEs (or equivalents) taken in the sang®. We use an individual’'s sum of these
GCSE points, standardized nationally each yeahatat has mean of 0 and standard deviation of
1.° This is for ease of interpretation and to accdanany grade inflation that may have occurred
during this time period.

We use alternative measures of student performem@xamine the robustness of the
results. First, we use a point score, which refleébe differences in the difficulty of attaining
certain grades and student performance at Key Stéafeage 14). Finally we use another standard
measure of achievement that is widely recognizedhbygovernment and employers, which is
whether a student earned a C or higher in at feesGCSEs, including English and math.

3.2 Mobile phone survey

There is no official policy or recommendation sat by the Department of Education in
England regarding mobile phone usage in schoolstefbre, schools’ mobile phone policies are
decided at the school level by the headteachettenschool’s governing body, which has resulted
in a large variation in mobile phone policies. Agormation relating to school policies is not
collected centrally, in the spring of 2013 we coctedd a survey of high schools in four large cities
in England (Birmingham, Leicester, London and Maesthr) regarding their mobile phone
policies. Before approaching schools, we obtainesmgssion from the relevant Local
Authorities® Every secondary school from Local Authorities wehpermission was granted was
then contacted. This consisted of two personakaadils, and a follow-up phone call seven days
after the second email, had we not yet receiveept/r We invited the headteacher or school

administrator to complete an online survey, oryéplthe questions via email or over the phdne.

81n appendix Table A.6, we additionally provide fésaccording to students’ performance on theirdigit subjects.
"Grade inflation would not affect the final resulis, the inclusion of year effects would accountfiem. However,
standardising by year does make the summary statessier to interpret.
8 We did not obtain permission from five Local Authies in London (Hackney, Lewisham, Newham, Rediei and
Tower Hamlets), which combined have 77 secondangas. The City ofLondon Authoritydoes notontainany
publicschoolsandthereforewas not approached. The remaining 27 London Locghdrities gave permission, with
337 secondary schools being approached.
°® The survey guestionnaire is presented in the ApipeSurvey websitehttp://mobilephoneatschool.weebly.com
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The survey contained questions about the schooti®iat policy toward mobile phones,
when it was implemented, whether there was a pusvinobile phone policy and, if so, when it
was implemented. This was repeated until we coaltsttuct a complete mobile phone policy
history at the school since 2000. These questiare wupplemented with questions relating to
punishments for violating the policy and the headiter’'s views on how well the policy was
complied with. We also asked if there were any opizdicy or leadership changes occurring over
the same time period, to account for any other gasin educational policy at the schd®l.

We received completed surveys from 91 schools, wtepresents 21% of the target high
schools in the four cities in our sample. This cese rate is comparable to other non-
governmental survey in academic research such et €lal (2012), Hall & Krueger (2012),
Heffetz (2011) or Brau & Fawcett (2006). Table gsithe NPD to illustrate the representativeness
of the schools in our sample compared to schodisartities and to England as a whole, over the
entire period. Comparing standardized age 16 tests, we see that schools in these cities score
approximately the same as the national averagehbtthe schools in our sample over the whole
period achieve significantly higher scores thaneptbhchools within these cities (07 In
contrast, the cities have slightly lower age 1lliestment than the national average, and the
sampled schools have an even lower intake qualt@%), although not statically significant at
the 10% level. Taken together, this implies tha $ichools in our sample over the 2001-2011
period have a higher gain in test scores than\tbeage school. Despite this, the sample schools
have a significantly more disadvantaged populatiam other schools in the cities and nationally,
enrolling more minority, SEN and FSM -eligible pigpiThere is no difference in the proportion
of male students nationally, between the schoossiimeyed cities or in the sample.

Table 2 presents statistics on when mobile phatieigs were put into effect and how
well they were complied with. There are a multitiwfeways in which schools have restricted
phone use, from asking for them to be set on sitenbt allowing them on school premises. We
define a school as introducing a school ban if fthiool did not allow them on the premises or

required them to be handed in at the start of #ye @nly one school in our sample did not restrict

10 This is open to recall bias, but we would expkat headteachers would be very familiar with scheetl policies
and leadership changes. This is complemented hiti@ul information on policy and leadership chasfm each
of the schools’ websites. Examples of changesusiéorm policy, new buildings, girls allowed in smiis and school
mergers.
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the use of mobile phones between 2001 and 201 dtekehers were asked to rate to what extent
the policy was adhered to by students on a sevamn-pcale (with 1 meaning “not at all” to 7
meaning “completely”). A school was consideredh&ve a high-compliance ban if the response
was greater than four. The table shows that most a@re implemented between 2005 and 2010,
and that bans are typically complied with.

Table 3 provides descriptive statistics for the samaracteristics of the surveyed schools
pre- and post-ban introduction in comparison toeptbchools in their cities. The pre-policy
averages allow us to compare the representativarighe surveyed schools before the policies
were introduced. We see that the responding schooksvery similar to other schools in their
cities in terms of their age 16 test scores, SEBMFNd gender make up. The only considerable
difference is that they tend to recruit lower agmg students and have more minority students.

Examining the post-ban characteristics provides fits¢ evidence of any impact the
policies may have along with any potential confangahanges in the compositions of the cohorts
due to the change in phone policies. Comparingctienges over time, we see that student
achievement at age 16 significantly increases pobty compared to pre-policy, but that there is
no corresponding significant improvement in th@pperformance of the intake students to these
schools. This implies that there is minimal sortingparents according to mobile phone policies
or any other changes that occurred in the schabkergpermanent student characteristics change
slightly pre- and post-ban, with a 5% decreasaémptroportion of minority students and a 5% and
6% increase in the proportion of SEN and FSM sttgjerspectively. As these variables are not
standardized each year, these differences mayctrefemeral trends in the population. Once the
changes over time and the differences across schomtaken into account, there are no significant
differences in variables before and after bansrareduced:?

Reassuringly these permanent student charactsratcsimilar for the responding school
that never introduced a mobile phone ban. On aeestigdents from this school do have higher
grades on entry and exit compared to adopting $shdbe raw value-added is very similar to the

adopting schools pre-policy but lower than the sth@ost adoption. This, combined with the

11 we estimate the effect of these variables on aitétar variable if a policy has been introducedhat school,
conditional on year and school effects. Each charistic is tested separately and none were foare tsignificantly
correlated. See Table A.1 for results; we find midence of sorting based on student characteristics
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increase in age 16 test scores after ban, coutddem as an early indications of the benefits of
restricting mobile phone use in schools.

These comparisons are made using the charactergdtitie students that we use for the
analysis. However, one may be concerned that ta&earof the schools changes once the policy
has been introduced which may alter the naturee$thooling environment and hence impact on
student test scores. Whilst these potential afiemid be interpreted as the total policy impact of
a mobile phone ban in a partial equilibrium, witlrgnts sorting between schools with and without
bans, the goal of this paper is to estimate theaahpf bans in schools that implemented them. To
this end, we present series of event studies ointalee of these schools before and after the phone
bans conditional on school and year effects in AdpeFigures A.1. The characteristics (gender,
FSM, SEN, minority status, age 11 test scores)uwdents enrolling in their first year of these
schools before or after the ban are not signifigashtferent from those enrolling in the year of
the ban. There are trends in the type of studentaptured by the year effects, but there is no
change in the trends with the introduction of taa.Moreover, the direction of these trends would
work against finding an impact of banning policasthe student intakes are increasingly from
underperforming groups (increasing rates of FSM| §&N students and worsening prior test

scores).

3.3 Mobile phone use

Any impact a school mobile phone ban could havelevba tempered if teenagers did not
use phones in the first instance. Survey resear¢heébOffice of Communications (Ofcom) finds
that teenagers in the UK have similar mobile owmigrsates as adults since mid-2000s (Ofcom,
2011). Figure 1 shows the percentage of individudt® owned a mobile phone in England
between 2000 and 2011. It shows a steady incraaserership, reaching 94% in 2011. A further
survey of teenagers in 2005 found that 82% of 13«#&s old owned a mobile phone, being
slightly higher than the overall rate of 80% (Ofcd2006). This masks the differential ownership
rates amongst teens, there is a large increasenarship and usage rates occurring between ages
14 and 16. Although there are differences by agmeoship rates do not vary considerably across
income groups among UK teenagers (Ofcom, 2011)refbiee despite not having individual

phone use data, we are confident that a schoaldating a ban would potentially have a large
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impact on the access to phones. Moreover, it neetse the case for an individual to use a phone

to be distracted by them, their use by othersénctassroom may cause disruptions.

4. Empirical strategy
We estimate the impact of a mobile phone ban odestuachievement, exploiting
differences in the timing of the introduction oflipes across different schools. Equation (1)

presents our baseline specification:

Yist = Bo + B1Bang + us + v + &5t (1)

whereY;,; is the test score of studann high schook in yeart. Our primary measure of student
performance is test score at age'd Bany, is the indicator variable of interest for whethensol
s prohibits mobile phones from its premises in tipexiodt. Accordingly, the coefficient of
interestf; captures the impact of the introduction of the rneophone ban on student test scores,
estimated using the within-school variation in tesbres over time. We assume there are three
components to the error term that are unobservphtethe difference in student performance due
to school effectsy represents common shocks to all students in acpkat year, and is the
idiosyncratic error and contains all of the vaoatin individual outcomes within a school year.
There may be a concern that only high-achievingalshintroduce mobile phone bans,
which could lead to overestimating the effects ahabile phone ban. Similarly, if there was a
positive trend in student test scores and mobilenphbans were only introduced in the later
periods, some of this growth would be incorrecttyilauted to bans. We can account for these two
possibilities by allowing for school and year meahievement to vary through fixed effects. The
inclusion of these fixed effects allows for theraatuction of mobile phone bans to be non-random,
i.e. more likely to occur in schools with low oghitest scores, allowing for covariance between

Bang, andyu, as well ag,.*®

12 \We use test score at age 16 as our primary measustsdent performance as mobile ownership isdrigimong
older teens and test at age 16 are high stakesseX#also estimate impacts aohievementevel at age 14 in Table
8. Results using achievement level at age 14 aaflesnand insignificant.
13 Note it does not allow for the effect of the barvary across schools or student types. Standestsere clustered at
the school level to account for correlations witkafool overtime. We also tested using percentilaster bootstrap as
in Cameron et al (2008) for the main specificatRasults were similar.
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Specification (1) is restrictive, as it does ndbwl for differences in student outcomes
within a school other than through,. The individual level panel aspect of the NPDwHaus to
condition on students’ prior performance at the @ingtrimary school ¥:-1, accounting for student
ability and all school and family investments ugiluthe start of secondary school. This can be
seen in specification (2) this changes the intégpien of thep, parameter from the increase in
test scores due to the ban, to the increase igdims in test scores due to the ban. In addition to
prior achievement, we also condition on a vectootber observable student characteristics, X
representing: FSM eligibility, SEN status, gendad athnicity. The inclusion of these individual
controls ostensibly accounts for student sortingdioools on the basis of observable inputs. The
extent to whichB; changes with their inclusion provides us with aggfor how many students

sort to schools based on phone bans.

Yise = Bo + B1Bang + B2Yise—1 + B3Xise + Us + Ve + Eist (2)

A final potential threat arises if there are otlpesitive changes to a school that are
correlated with the introduction of a mobile phdyan. Up to this point, we have assumed that
school effects are invariant over time; if schaotsoduced other policies that improved test scores
at the same time as a phone ban, this again wealtitb overestimating the effect of a ban. To
address this, we use survey information to corfivolany leadership or policy changes that
occurred during the period of analysi®herPolicy,; is a dummy variable to control for other
leadership or policy chang&sin our most demanding specification, we also actéonmean
peer prior achievement for each stud@nt,,_,;. We know which students are in the same school
cohort as studemtand it is possible that students affect eachr@tiggowth in test scores through
peer effects. The inclusion of prior peer achievetm@&nd information on other policy and
leadership changes, as represented by equationalf@yys us to account for time-variant
characteristics of the school.

Yist = Bo + BiBang + BrYise—1 + BsXist + BaOtherPolicyg + BsY_jse—1 + us +ve + €ise (3)

14 The variableOtherPolicy,, takes a value of 1 for the years after a change sthool occurs. We combine
information coming from our survey of headteachemd information from school's website. We do noserve
multiple change of policies/leader in additionhe phone policy change, hence a binary variabldearsed.
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Finally, we estimate the heterogeneity of the impEfcmobile phone bans by student
characteristics in a triple differences framewogk. is the additional difference in student
outcomes by binary student characteristigthin schools that implemented a ban in petiotfe
use our most flexible specification (3) above faede estimates and obtain the additional effect of
a ban on SEN students, FSM students, males, mewahd by achievement level at age 11.

Yist = Bo + B1Bang + Bi.Bang * Characteristic; + 5Yigr_1
+B3Xist + BaOtherPolicys + BsV_jge—1 + ts + Ve + 55t (4)

5. Results
5.1 Main results

Table 4 presents estimates of the impact of a mqtillone ban on individual student
performance. There are five columns, which accéommore potential biases as one moves from
left to right. Column 1 is the most basic spectiima that only accounts for the across-school and
across-year mean differences in test scores. Herdénd a positive relationship between the
introduction of a mobile phone ban and studentdestes of 5.67 percent of a standard deviation.

However, we still may be concerned that studenirgpby observable or unobservable
characteristics may be driving this estimate; calar? and 3 include student characteristics in
order to account for this. Conditioning on priorfpemance indicates that the growth in test scores
is 0.062, and this increases to 0.@6&hen other student characteristics are also citedrtor.

The last two columns account for time-varying sdholbaracteristics. Including an
indicator variable, which denotes whether there adsadership change or other policy change
has taken place at the school during the periogeart or later, increases the estimate slightly.
Results of our preferred specification (5), whidlowas for mean peer effects, are marginally
smaller, but continue to show an improvement inlest performance after a school bans mobile
phones. After a ban has been introduced, the geestadent attending that school has 6.41% of
a standard deviation greater gains in test scanegpared to a school that did not introduce a ban.

12



5.2 Heterogeneity

Table 5 studies the heterogeneity of a ban on stadeith different characteristics, under
a triple differences framework, estimating the &ddal impact on SEN, FSM, male students and
by prior test score. This is in addition to anydieee effects of the ban under specification (5).
The results indicate that a mobile phone ban pasiive and significant impact on FSM-eligible
students (column 1) and SEN students (column 2. Bdseline effect of a mobile phone ban is
positive but not statistically significant at th@% level in these specifications. The interactibn o
the ban with prior achievement is negative (colunimplying that it is predominantly low-
ability students who gain from a ban. The coeffitief -0.0604 means that students in the top
percentile nationally would lose 0.0aOwith the introduction of a ban compared to a stide
the lowest percentile. However, there is a genmsitive effect of a ban of 0.06&21and so overall
high-achieving students are not harmed by a bais.i$kested formally in the next table. Column
5 additionally includes interactions with FSM anBNssimultaneously; we find that the ability
and SEN interaction terms are significant. Thigiine with the heterogeneity results, with the
most at-risk students gaining the most.

Table 6 examines the relationship of the impachobile phone bans by prior achievement
in more detail. Students are grouped into five tji@is based on their achievement level at age 11,
where group 1 has the lowest level of achievemext group 5 has the highest. Here, the
coefficients represent the total effect of a bammbiity quintile. Again we see that low-achieving
students gain the most from a ban, and the impacluglly reduces throughout the prior ability
distribution. Those in the lowest quintiles gait423 and 0.0986 respectively after a ban has
been introduced. Only the top quintiles do not Bigantly gain from the policy, but they are also
not negatively affectetf. This suggests that high prior achieving studerdgsaale to concentrate
in class regardless of the mobile phone policylate but low-achieving students are distracted
by mobile phone use. This also implies that anyatieg externalities from phone use does not
impact on the high achieving students.

One would expect the impact of a mobile phone baraty according to how well it was

complied with. We replace the singbain,, variable with two variables: one for bans withhig

15 We reproduced Table 6 by gender: one table for snael one table for females. The results are vierjas for
both tables, with males and females in low-achig\groups at age 11 gaining the most from a molzte b
13



complianceHighCompliance,;, and one for bans with low compliandmwComplianceg;.
Table 7 shows the impact of the ban by level of gitance. As expected, we find larger effects in
schools that report a high level of compliance vaitban compared to schools where compliance
is weak, where there is no statistically significanpact®

As discussed above, mobile phone ownershipgisenifor older teens and a big increase
occurs between age 14 and 16. One would therexpecethe impact of a mobile ban on student
test score at age 14 to be smaller. Table 8 reépichable 4, now estimating the impact on test

scores at age 14. We find the impact of the baramsrpositive but is smaller and not significant.

6 Robustness checks

6.1 Event study & Students intake

As a first robustness, we first check for potentiahds in student attainment that were
present before the introduction of the ban. Figupots the impact of bans by exposure length.
Estimates for negative exposure refer to the ypaos to a ban, where we would expect the ban
to have no impact. Using our most preferred spaatitbtn, we find that bans have significant
effects only after they have been implemented. &leea general upward trend in the impact of
the ban, which reflects that students have expegdmore time in a school with a phone ban in
place!” Moreover, there is little evidence that schoolsrevgenerally improving before
introducing a phone ban, as all the years prithedoan do not have impacts significantly different
from zero and are not increasing.

Table A.1 and Figures A.1 investigate differentetyf potential pupils due to the ban.
Table A.1 tests whether the types of students lestgd in the high stakes exams are significantly
different after a school has introduced a phone Bamditional on school and year fixed effects
students are no more likely to be male, FSM, SENave high prior achievement after then ban.

The compliance measure is coming from our mobienghsurvey. Headteachers were asked to rate toexteit
the policy was adhered to by students on a sevari-prale (with 1 meaning “not at all” to 7 meaniiegmpletely”).

A school was considered to have a high-compliarareibthe response was greater than four. We aksated an
alternative measure of compliance using punishraetihe school after a phone is used. Results wariéas and

available upon request.

7 Estimations that directly estimated this additignasitive trend failed to find a significant retaship. Given the
upward trend found in the treated schools we doadditionally include individual school time trends this will

absorb some of the treatment.
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Figure A.1 presents a series of graphs plottinditgle school intake before and after ban by pupil
characteristics. Even though these students wifiveeacademic years below the students taking
the exams, any positive change in their charatiesismay reflect an easier workload on teachers
in the school. However, Figure A.1 shows that thpetof pupil are not sorting to schools due to

the mobile phone ban being in place.

6.2 Placebo tests

We next check a key assumption of the model, tleabbtain unbiased estimatesffas
long asCov( Ban;, €5;) = 0. If schools that introduced a mobile phone banewsaproving
regardless, then these gains could be falselypatéd to the policy and we would have an upward
biased result. We test this by using a placebdartreat, which is generated by turning on the ban
dummy two years before it was actually initiatedhisT placebo intervention should have no
significant impact on the gains in student testegolf there is a positive significant relationshi
then there are correlations between the trend lamdhtervention. Table 9 presents a parallel set
of results as Table 4, but with the effects of acpbo intervention. Placebo treatments do not
produce significant gains in student test scores.t&l{e this as further evidence that prior trends

are not generating these results.

6.3 More recent prior ability measures
Thus far we have used age 11 test scores as a maedsorior achievement for student

achievement at age 16. However, there is anothéutsty exam that takes place between these
ages. We replicate Table 4 in Table 10 using aemant at age 14 as a measure of ability instead
of the age 11 test scores. This has the advarttagé ts a more recent measure of student ability,
but has the disadvantage that these exams areaeddn secondary school and therefore could
also be affected by the ban. To account for this,only use the age 14 test scores of students
attending schools that have not yet implanted a Aaithere is only two years between the age 14
and age 16 exams, this reduces the sample signtificaut also examines the short-run impact of

phone bang® The estimates are very similar to our previousreges. Conditional on age 14 test

18 Specifications that allowed for the impact of ttifeet to increase over time, to reflect the extehdrposure that
students would have to the ban, did not find aggpificant additional effect after a ban is firstroduced.
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scores, mobile phone ban improves gains in tesesdny 5.86% of a standard deviation. These
results again in part address the issue of prel$resms we see that there are significantly larger
gains in test scores between age 14 and 16 foersisidrho were attending schools that introduced
a ban during that time. This is a small windowiwig for other effects to occur. If a positive trend
were in place in schools prior to this, the agetelsts scores would be higher and gains in test
scores would be accordingly lower. The heteroggradithese results is replicated conditional on
age 14 ability. Table A.2 presents similar resudt¥able 6. The estimates by ability have slightly
smaller positive effect for the least able studebts these effects are not significantly different

from those in Table 6.

6.4 Alternative outcome measures

One may be additionally concerned that these esar® dependent on the outcome
measure that we are using. Therefore, in the appereareplicate the previous results using a set
of outcome variables to establish the robustnesshefestimates. The age 16 measure of
achievement used so far in this paper is the stdrma point score for all exams taken at the end
of compulsory schooling. An alternate scoring systehich accounts for the different difficulties
for attaining certain grades, is also used andcést®al tables can be found in the Appendix (Table
A.3). The results and conclusion are once againlainTables A.4 and A.5 also replicate the
heterogeneity table using the alternative age dtGstere measures, reaching the same conclusion.
As some students take more GCSEs than others bthatlowing for higher total test scores,
another measure that is sometimes used is thendtsitigtal score in their top eight subjects. Any
general increase in exams taken over time willdo@anted for by the within year standardisation
of test scores. In appendix Table A.6, we provetailts according to this measure and results are
once again similar. This is not our preferred meass the number of GCSEs taken could itself
be an outcome. This is evidence that the ban igusbtrelated to more exams being taken, but
higher test scores achieved.

As noted previously, whether a student scoresaat B C on at least five GCSESs, including
English and math, is also a recognized measuretoéeement used by schools and parents. We
derive a binary variable representing whether ghamdard is met for each student in our sample.

This is used as the outcome of interest in the sapeeifications, and so assumes a linear
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probability model. In our most demanding specifmat we find that a ban improves the
probability of a student attaining a C or betterfioe GCSESs by 2.01 percentage points against a
baseline of 38% students in our sample attaining lével (Table A.7). Finally, we present
equivalent results at the school level for attagrir GCSESs (Table A.8), which again shows that
schools improve after the introduction of a ban.

Overall, results are robust to alternative speaifons and to a set of student
characteristics, including different measures abrprachievement and peer effects. These
numerous robustness checks provide confidencerblaile phone bans play a role in determining

school and student performance.

7. Conclusion

This paper investigates the impact of restrictingbite phone use in schools on student
productivity.We combine survey data on mobile phone policieshools in four cities in England
with administrative data on student achievementraate a history of student performance in
schools. By exploiting differences in implementatidates, our results indicate that there is an
improvement in student performance of 6.41% of andard deviation in schools that have
introduced a mobile phone ban.

The existing literature on the impact of technolagythe classroom implies that the
unstructured presence of technology has ambigunpadts on student achievement. We add to
this by illustrating that a highly multipurpose @ology, such as mobile phones, can have a
negative impact on productivity through distracti®chools that restrict access to mobile phones
subsequently experience an improvement in tesescétowever, these findings do not discount
the possibility that mobile phones could be a udefrning tool if their use is properly structured
Our findings suggest that the presence of mobitaph in schools should not be ignored.

Finally, we find that mobile phone bans have wdifferent effects on different types of
students. Banning mobile phones improves outcoorehé low-achieving students (14.23% of a
standard deviation) the most and has no significapact on high achievers. The results suggest
that low-achieving students are more likely to I&rdcted by the presence of mobile phones,

while high achievers can focus in the classroonangigss of whether phones are present. Given
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heterogeneous results, banning mobile phones dmild low-cost way for schools to reduce

educational inequality.
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Figure 1. Mobile Phone Ownership Rates in England
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Figure 2: Impact of Phone Ban by Years of Exposure
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Reference year is the year prior to introductiommoEbars represent the 95% confidence
intervals with robust standard errors clusterati@school level SourcesNational Pupil Data
Base and author-conducted mobile phone policy suo¥eschools in four cities in England:
Birmingham, Leicester, London and Manchester.
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Table 1: Descriptive Statistios Key Variables - Representativeness of Sample

Student Characteristics  All Students in Students in Students in  Difference Between
England Sampled Cities  Responding  Responding Schools
Schools and Schools in
Surveyed
Cities
Test scores: Age 16 0.000 0.013 0.071 0.069
(1.000) (1.018) (0.937) (0.041)
Test scores: Age 11 0.000 -0.034 -0.094 -0.072
(1.000) (1.011) (1.007) (0.044)
Male 0.506 0.502 0.467 -0.042
(0.500) (0.5) (0.499) (0.032)
Minority 0.182 0.454 0.593 0.166
(0.386) (0.498) (0.491) (0.04)
SEN 0.146 0.166 0.181 0.018
(0.353) (0.372) (0.385) (0.011)
FSM 0.162 0.239 0.308 0.082
(0.368) (0.427) (0.462) (0.022)
Total students 5,576,276 789,638 130,482

Notes: Table 2 presents descriptive statistics for kayables for all schools, schools in city surveysthools in sample and
difference between schools in sample and in cityesited. SEN means special educational needs stidedtFSM means
Free School Meal studenSources:National Pupil Database (NPD) and author-conduttehlile phone survey.
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Table 2: Descriptive Statistics on Mobile Phoneadies

Year Mobile Bans High-compliance Low-compliance
Bans Bans
2000 0 0 0
2001 0 0 0
2002 3 2 1
2003 6 5 1
2004 9 7 2
2005 19 13 6
2006 29 20 9
2007 43 31 12
2008 58 38 20
2009 71 47 24
2010 85 54 31
2011 88 55 33
2012 90 56 34

Notes:Table depicts the number of mobile phone bansiirsample each year. Headteachers were asked
what their phone policy is and when it was intraetlicA phone ban is classified as 1) A completedfan
mobile phones on school grounds; or 2) Studentd k#rphones in at the start of school. Headteacher
were asked to rate the extent to which the pocydhered to by students on a seven-point scabelwit
representing “Not at all” and 7 representing “Coetely.” A school was considered to have a high-
compliance ban if the response was greater than Smurces:Author-conducted mobile phone policy
survey of schools in four cities in England: Birigiiram, Leicester, London and Manchester.



Table 3: Descriptive Statistics ogyi/ariables Pre- and Post-Policy

Student Characteristics Students  Students Pre Phone Post Phone Pre-Post Never Ban

in in Ban Ban Difference Phone
Sampled Responding
Cities Schools
Test scores: Age 16 0.0130 0.0710 0.0200 0.1168 0.0931 0.1400
(1.0181) (0.9369) (0.9566) (0.9159) (0.0389) (0926
Test scores: Age 11 -0.0339 -0.0937 -0.107 -0.0845 0.0186 0.0187
(1.0109) (1.007) (1.0092) (1.0062) (0.0413) (0.9542
Male 0.5022 0.4674 0.4659 0.4668 -0.0013 0.5345
(0.500) (0.4989) (0.4988) (0.4989) (0.0243) (0.4989
Minority 0.656 0.741 0.7669 0.7151 -0.0526 0.7917
(0.475) (0.4381) (0.4228) (0.4514) (0.0251) (0.4062
SEN 0.1657 0.1806 0.1527 0.2061 0.0519 0.2023
(0.3719) (0.3847) (0.3597) (0.4045) (0.0126) (0801
FSM 0.2406 0.3138 0.2801 0.3473 0.0682 0.2488
(0.4274) (0.464) (0.4491) (0.4761)  (0.0177) (0.4324)
Total students 789,638 130,482 62,214 66,266 2002

Notes:Table 3 presents descriptive statistics for kayatdes pre- and post-policy and for all schoold achools in the city
surveyed. SEN means special educational needsssugled FSM means Free School Meal studesasircesNational Pupil
Database (NPD) and author-conducted mobile phonepu
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Table 4: Effect of Mobile Bans on Student Perforo&n

Age 16 Test Scores 1) (2) (3) (4) (5)

Mobile ban 0.0567 0.0619* 0.0654* 0.0669* 0.0641*
(0.0364) (0.0357) (0.0361) (0.0368) (0.0373)

Prior test scores: Age 11 v v v v

Student characteristics v v v

Other policy changes v v

Prior peer achievement v

School effects v v v v v

Year effects v v v v v

Observations 130,482 130,482 130,482 130,482 130,482

Notes:Table 4 presents regression estimates for stymefarmance. The outcome variable is the standeddiz
test score at age 16. We use robust clusteredasthedors at the school level with school and figad effects.
Student characteristics are controlled for whethgtiudent is male, a minority, SEN or FSM. SEN rsespecial
educational needs students and FSM means Free I9deab students. The “Other policy changes” varabl
controls for whether there was a leadership ocgahanges occurring at the time of the introdurctiba mobile
phone ban. ** p<0.01, ** p<0.05, * p<0.Bources:National Pupil Database (NPD) and author-conducted

mobile phone survey.
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Table 5: The Effect of Mobile Phone Bans on StudRarformance by Student Characteristics

Age 16 Test Scores (1) ) (3) (4) (5)
Mobile ban 0.0432 0.0457 0.0445 0.0621* 0.0405
(0.0385) (0.0393) (0.0397) (0.0374) (0.0405)
Mobile ban * FSM 0.0658** 0.0382
(0.0282) (0.026)
Mobile ban * SEN 0.1100*** 0.0591*
(0.0327) (0.0329)
Mobile ban * Male 0.0424
(0.0389)

Mobile ban * Prior test
scores: Age 11 -0.0604*** -0.0488**=*

(0.0133) (0.0129)

Prior test scores: Age 11 v v v v v
Student characteristics v 4 v v v
Other policy changes v v v v v
Prior peer achievement v 4 v v v
School effects v v v v v
Year effects v v v v v
Observations 130,482 130,482 130,482 130,482 130,48

Notes:Table 5 presents regression estimates for styskrfdrmance. The outcome variable is the standeddiest score in a student’s
eight best subjects. We use robust clustered streaieors at the school level with school and yead effects. Student characteristics
are controlled for using indicators for whether #tedent was male, a minority, SEN and FSM. SENnmmepecial educational needs
students and FSM means Free School Meal studdmts:QGther policy changes” variable controls for Wiex there was a leadership or
policy changes occurring at the time of the intiéhn of a mobile phone ban. *** p<0.01, ** p<0.05p<0.1.SourcesNational Pupil
Database (NPD) and author-conducted mobile phonepu
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Table 6: The Effect of Mobile Phone Bans on StudRarformance by Prior performance

Age 16 Test Scores 1) (2) 3) 4)

Impact by age 11 test scores

Mobile ban * 1st Quintile 0.1306*** 0.1421*** 0.1444%* 0.1423***
(0.0389) (0.0396) (0.0402) (0.0404)
Mobile ban * 2nd Quintile 0.0868** 0.0984** 0.1007** 0.0986**
(0.0385) (0.0389) (0.0398) (0.0401)
Mobile ban * 3rd Quintile 0.0566 0.0659* 0.0677* 0.0654
(0.0389) (0.0395) (0.0402) (0.0409)
Mobile ban * 4th Quintile 0.0275 0.0245 0.026 0.0229
(0.0399) (0.0396) (0.0403) (0.0409)
Mobile ban * 5th Quintile -0.0118 -0.0224 -0.0216 -0.0254
(0.0412) (0.0422) (0.0428) (0.0429)
Test scores: Age 11 v v v v
categorical
Student characteristics v v v
Other policy changes 4 v
Prior peer achievement v
School effects v v v v
Year effects v v v v
Observations 130,482 130,482 130,482 130,482

Notes:Table 6 presents regression estimates for stymefirmance. The outcome variable is the standeddizst score in
a student GCSE exams. We use robust clusteredssthaerors at the school level with school and fi#ad effects. Student
characteristics are controlled for whether a stugemale, a minority, SEN or FSM. SEN means Spéaiacational Needs
students and FSM means Free School Meal studeeysStage 2 represents standardized test scorge aflaln this table,
student are divided into quintiles based on thefievement level at age 11, where group 1 is thedt-achieving group
and group 5 is the highest-achieving group. Thén&Dpolicy changes” variable controls for whetl@re was a leadership
or policy changes occurring at the time of theddtrction of a mobile phone ban. *** p<0.01, ** p£8, * p<0.1.Sources:
National Pupil Database (NPD) and author-conductetile phone survey.
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Table 7: The Effect of Mobile Phone Bans on StudRarformance by Ban Compliance

Age 16 Test Scores (1) (2) 3) 4) (5)
High Compliance mobile ban 0.0619* 0.0668* 0.0699* 0.0717* 0.0692*
(0.0402)  (0.0403) (0.0405) (0.0413) (0.0413)
Low Compliance mobile ban  0.0159 0.0233 0.0294 0.0298 0.0241
(0.1109)  (0.1058) (0.1051) (0.1055) (0.1079)
Prior test scores: Age 11 v v v v
Student characteristics v v v
Other policy changes v v
Prior peer achievement v
School effects v v v v v
Year effects v v v v v
Observations 130,482 130,482 130,482 130,482 130,482

Notes:Table 7 presents regression estimates for stymfdrmance. It separates bans into high-compliance
(principal assessment score above 4 out of 7) awecompliance mobile bans. The outcome variablbés
standardized test score at age 16. We use rolusiedd standard errors at the school level witlosicand
year fixed effects. Student characteristics arg¢rodiad for whether a student is male, a minoi8gN or FSM.
SEN means Special Educational Needs students avidiieans Free School Meal students. The “Other polic
changes” variable controls for whether there wésadership or policy changes occurring at the tirhthe
introduction of a mobile phone ban. *** p<0.01, f50.05, * p<0.1SourcesNational Pupil Database (NPD)
and author-conducted mobile phone survey.
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Table 8: Effect of Mobile Bans on Student Perforoeaat Age 14

Age 14 Test Scores (1) (2) (3) 4) (5)
Mobile ban 0.0077 0.0231 0.0268 0.026 0.0245

(0.0187) (0.0175) (0.0176) (0.0177) (0.0173)

Prior test scores: Age 11 v v v v

Student characteristics v v v

Other policy changes v v

Prior peer achievement 4

School effects v v v v v

Year effects 4 v v v v

Observations 112,212 112,212 112,212 112,212 112,212

Notes:Table 8 presents regression estimates for stymfarmance at age 14. The outcome variable is the
standardized test score at age 14. We use rolmsstred standard errors at the school level vatiosl and
year fixed effects. Student characteristics ardrotiad for based on whether the student is a naateinority,

SEN or FSM. SEN means Special Educational Needtests and FSM means Free School Meal students.

The “Other policy changes” variable controls foretlier there was a leadership or policy changesroogu
at the time of the introduction of a mobile phome b*** p<0.01, ** p<0.05, * p<0.1SourcesNational Pupil
database (NPD) and author-conducted mobile phawveysu
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Table 9: Effect of Placebo Mobile Bans on Studemfd®*mance

Age 16 Test Scores (1) (2) 3) (4) (5)

Placebo mobile ban 0.0288 0.0296 0.0240 0.0335 0.0326
(0.0525) (0.0503) (0.0518) (0.0501) (0.0512)

Prior test scores: Age 11 v v v v

Student characteristics v v v

Other policy changes v v

Prior peer achievement v

School effects v v v v v

Year effects v v v v v

Observations 130,482 130,482 130,482 130,482 120,48

Notes Table 9 presents regression estimates for stymgfdrmance. A placebo ban is introducing the thanyears before it
was actually introduced. The outcome variable ésstandardized test score at age 16. We use rdosstred standard errors
at the school level with school and year fixed @fe Student characteristics are controlled forttvyea student is male, a
minority, SEN or FSM. SEN means Special Educatidte¢ds students and FSM means Free School Meamtudrhe
“Other policy changes” variable controls for whetligere was a leadership or policy changes ocayminthe time of the
introduction of a mobile phone ban. *** p<0.01, <0.05, * p<0.1Sources National Pupil Database (NPD) and author-
conducted mobile phone survey.
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Table 10: Effect of Mobile Bans on Student Perfano&Conditioning on Age 14 Test Scores

Age 16 Test Scores (1) (2) 3) 4) (5)
Mobile ban 0.0655*  0.0535* 0.0599* 0.0598* 0.0586*
(0.0376) (0.0333) (0.0333) (0.0336) (0.0341)

Prior test scores: Age 14 v v v v
Student characteristics v v v
Other policy changes v v

Peer characteristics v
School effects v v v v v

Year effects v v v v v
Observations 83,211 83,211 83,211 83,211 83,211

Notes: Table 10 presents regression estimates for stymefirmance. The outcome variable is the stangkeadi
test score at age 16 and control for standardistcstore at age 14. Estimated on the sample aérstsiwho had
not been exposed to the ban when examined at agi/edldise robust clustered standard errors at thmostevel
with school and year fixed effects. Student charéstics are controlled for whether a student itema minority,
SEN or FSM. SEN means Special Educational Needests and FSM means Free School Meal students. The
“Other policy changes” variable controls for whettieere was a leadership or policy changes ocaygirthe time
of the introduction of a mobile phone ban. ** p8Q, ** p<0.05, * p<0.1Sources:National Pupil Database
(NPD) and author-conducted mobile phone survey.
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Appendix A

Mobile Phone Survey Questionnaire

Question 1.1) What best describes the school’®ntimobile phone policy?
a) Complete ban of mobile phones on school grounds
b) Allowed on grounds, but must be turned off
c) Allowed on grounds, but must be turned to sibamd off during classes
d) Allowed on grounds, but must be turned to sikrdll times
e) Allowed on grounds, but must be considerate wsi
f) Other
g) None
Question 1.2) If Other, could you please brieflgctée current policy.
Note: Only Answer: Hand into reception, and cokecat end of day.
Question 1.3) When was the current policy firstadticed?
Question 1.4) What are the punishments for misiganes on school grounds?

Question 1.5) Out of 7, to what extent would yoy 8 policy is adhered to by students?
[With 7 being “Completely” and 1 being “Not at gll”

Question 2) Was there a different policy in plaeéobe this? - Yes/No
If Yes, please answer the following.
If No, please skip to question 4.

In the space below, please answer questions 1R5tdor this pervious policy (brief
description of policy/introduction date/punishméatherence).

Question 3) Was there a different policy in plaeéobe this? - Yes/No
If Yes, please answer the following.
If No, please skip to Question 4.

In the space below, please answer questions 1R5dor this previous policy (brief
description of policy/introduction date/punishméattherence).

Question 4) Were there any other policy or leadprshanges at the same time as the mobile
policy change?

Question 5) Do you have any other comments?
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Figures A.1
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Notes Estimated impact of mobile phone ban on schawlkim at age 11, by pupil characteristics conditimmayear and school
effects. Reference year is the year prior to intatidn. Error bars represent the 95% confidenanmats with robust standard errors
clustered at the school levebourcesNational Pupil Data Base and author-conductedil@phone policy survey of schools in four
cities in England: Birmingham, Leicester, Londonl &tanchester.
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Table A.1: Balancing Test

Variables Age 11 Student Male Minority SEN FSM
Performance
Mobile ban -0.0094 -0.0042 -0.0005 0.0096 0.0053
(0.0124) (0.0043) (0.0072) (0.0101) (0.0061)
130,482 130,482 130,482 130,482 130,482

Observations

Notes Table A.1 presents regression estimates forrgiffieoutcome variables to investigate whether sishoo
that impose a ban are different and if studentsargng into schools based on student charadt=issEN
means the proportion of students that are Spedat#&tional Needs students and FSM means the praport
of students that are Free School Meal studentse sliadl Minority are the proportion of students #rat male
or from a minority group, respectively. We use rsthelustered standard errors at the school lewvidl sahool
and year fixed effects. *** p<0.01, ** p<0.05, * p<l Sources:National Pupil Database (NPD) and author-

conducted mobile phone survey.
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Table A.2: Effect of Mobile Bans on Student Perfanmoe by Prior Achievement Group Age 14

Age 16 Test Scores 1) 2 3) (4)

Impact by age 14 test scores

Mobile ban * 1st Quintile 0.1015*** 0.1100*** 0.1118*** 0.1046***
(0.0353) (0.0351) (0.0355) (0.0368)
Mobile ban * 2nd Quintile 0.0935* 0.1074*** 0.1095*** 0.1032***
(0.036) (0.0358) (0.0367) (0.0378)
Mobile ban * 3rd Quintile 0.0551 0.0615 0.0638 0.0564
(0.038) (0.0382) (0.0393) (0.0394)
Mobile ban * 4th Quintile 0.0213 0.0223 0.0246 0.0178
(0.039) (0.0387) (0.04) (0.0406)
Mobile ban * 5th Quintile -0.0072 -0.0014 0.0016 -0.0027
(0.044) (0.0449) (0.0463) (0.0463)
Test scores: Age 14 categorical v v v v
Student characteristics v v v
Other policy changes v v
Peer characteristics v
School effects v v v v
Year effects v v v v
Observations 83,211 83,211 83,211 83,211

Notes: Table A.2 presents regression estimates for styslformance. The outcome variable is the starizedd
test score. We use robust clustered standard etdrge school level with school and year fixeceef§. Student
characteristics are controlled for whether a sttdemale, a minority, SEN or FSM. SEN means Spéaiacational

Needs students and FSM means Free School Mealnssudie this table, students are grouped into ategories
based on their achievement level at age 14, whenggdl is the lowest-achieving group and group théshighest-
achieving group. The “Other policy changes” vargabtbntrols for whether there was a leadership tcypohanges
occurring at the time of the introduction of a melphone ban. *** p<0.01, ** p<0.05, * p<03ources:National

Pupil Database (NPD) and author-conducted mobitaelsurvey.
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Table A.3: Effect of Mobile Bans on Student Perfarme

Age 16 Alternate Test Scores Q) (2) 3) 4) (5)

Mobile ban 0.0532 0.0588* 0.0618* 0.0627* 0.0600*
(0.0335) (0.0328) (0.0333) (0.0338) (0.0341)

Prior test scores: Age 11 v v v v

Student characteristics v v v

Other policy changes v v

Peer characteristics v

School effects v v v v v

Year effects v v v v v

Observations 130,482 130,482 130,482 130,482 130,482

Notes Table A.3 presents regression estimates for atyskrformance. The outcome variable is the stafizied test score
at age 16. We use robust clustered standard extrtive school level with school and year fixed @feStudent characteristics
are controlled for based on whether the studemiie, a minority, SEN and FSM. SEN means Speciatkiional Needs
students and FSM means Free School Meal studdms:Qther policy changes” variable controls for wWiex there was a
leadership or policy changes occurring at the tifrtae introduction of a mobile phone ban. *** p@Q, ** p<0.05, * p<0.1
SourcesNational Pupil Database (NPD) and author-conduotedile phone survey.
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Table A.4: Effect of Mobile Bans on Student Perfarmoe by Student Characteristics

Age 16 Alternate Test Scores (1) (2) 3) 4 (5)
Mobile ban 0.0405 0.0464 0.0442 0.0582* 0.0407
(0.0351) (0.0358) (0.0366) (0.0341) (0.0367)
Mobile ban * FSM 0.0614** 0.038
(0.0254) (0.0233)
Mobile ban * SEN 0.0815** 0.0343
(0.0303) (0.0297)
Mobile ban *Male 0.0342
(0.036)
Mobile ban * Prior test scores: Age 11 -0.0531*** -0.0448**
(0.0129) (0.0124)
Prior test scores: Age 11 v v v v v
Student characteristics v 4 v 4 4
Other policy changes v v v v v
Peer characteristics v v v v v
School effects v v v v v
Year effects v v v v v
Observations 130,482 130,482 130,482 130,482 130,482

Notes:Table A.4 presents regression estimates for stymgformance. The outcome variable is the altertestt scores at age 16 which accounts
for different difficulty for attaining certain grad. We use robust clustered standard errors atttoml level with school and year fixed effects.
Student characteristics are controlled for whethstudent is male, a minority, SEN or FSM. SEN mse@pecial Educational Needs students
and FSM means Free School Meal students. The “@itiay changes” variable controls for whether thesas a leadership or policy changes
occurring at the time of the introduction of a mlelphone ban. *** p<0.01, ** p<0.05, * p<03ources:National Pupil Database (NPD) and
author-conducted mobile phone survey.
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Table A.5: Effect of Mobile Bans on Student Perfanoe by Prior Achievement Quintile: Age 11

Age 16 Alternative Test Q) (2) 3) (4)
Scores
Impact by age 11 test scores
Mobile ban * 1st quintile 0.1080*** 0.1189*** 0.1203*** 0.1183**
(0.036) (0.0371) (0.0374) (0.0375)
Mobile ban * 2nd quintile 0.0910** 0.1018*** 0.1032*+* 0.1013*+*
(0.0353) (0.0358) (0.0364) (0.0366)
Mobile ban * 3rd quintile 0.0593 0.0680* 0.0691* 0.0669*
(0.0365) (0.0370) (0.0376) (0.0381)
Mobile ban * 4th quintile 0.0267 0.0237 0.0247 0.0217
(0.0370) (0.0368) (0.0372) (0.0377)
Mobile ban * 5th quintile -0.0111 -0.0212 -0.0207 -0.0243
(0.0381) (0.0393) (0.0397) (0.0399)
Test scores: Age 11 v v v v
categorical
Student characteristics v 4 4
Other policy changes 4 4
Peer characteristics v
School effects v v v v
Year effects v v v v
Observations 130,482 130,482 130,482 130,482

Notes:Table A.5 presents regression estimates for stysformance. The outcome variable is the altertedt scores
at age 16 which accounts for different difficulor fittaining certain grades. We use robust cludtstandard errors at the
school level with school and year fixed effectsudgint characteristics are controlled for whethatualent is male, a

minority, SEN or FSM. SEN means Special Educatidte¢ds students and FSM means Free School Meargfudn

this table, students are grouped in five categdrés®d on their achievement level at age 11, wgrexgp 1 is the lowest-
achieving group and group 5 is the highest-achggioup. The “Other policy changes” variable colstfor whether there

was a leadership or policy changes occurring atitiee of the introduction of a mobile phone bart (%0.01, ** p<0.05,
* p<0.1. SourcesNational Pupil database (NPD) and author-conductekiile phone survey.
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Table A.6: Effect of Mobile Bans on Student Perfanoe — Top 8 subjects

Age 16 Test Scores —Top (1) (2 3) 4) (5)
8 subjects
Mobile ban 0.0396* 0.0434* 0.0469* 0.0474* 0.0455*
(0.0231) (0.0233) (0.0238) (0.0242) (0.0243)
v v v v

Prior test scores: Age
11

Student characteristics v v v
Other policy changes v v
Prior peer achievement v
School effects v v v v v
Year effects v v v v v
Observations 130,482 130,482 130,482 130,482 130,482

Notes:Table A.6 presents regression estimates for stysformance. The outcome variable is the stanzizad
test score at age 16 on top 8 subjects. We usestralustered standard errors at the school lewl sdhool and
year fixed effects. Student characteristics ardrotiad for whether a student is male, a minor8gN or FSM.
SEN means special educational needs students avidnie&ns Free School Meal students. The “Other yolic
changes” variable controls for whether there wdsaalership or policy changes occurring at the tohehe
introduction of a mobile phone ban. *** p<0.01, j&0.05, * p<0.1SourcesNational Pupil Database (NPD) and
author-conducted mobile phone survey.



Table A.7: Effect of Mobile Bans on ProbabilityAsghieving 5 GCSEs Including English and

Math

Age 16 Alternate Test (1) 2) (3) 4) (%)
Scores
Mobile ban 0.0190* 0.0214** 0.0221** 0.0208** 0.0201**

(0.0098) (0.0096) (0.0094) (0.0094) (0.0094)
Prior test scores: Age 11 v v v v
Student characteristics v v v
Other policy changes v v
Peer characteristics v
School effects v v v v v
Year effects v v v v v
Observations 130,482 130,482 130,482 130,482 130,482

Notes:Table A.7 presents regression estimates for stysiformance. The outcome variable is the pasSiG§E - EM.
We use robust clustered standard errors at theobtgha@! with school and year fixed effects. Stuidemaracteristics are
controlled for whether a student is male, a miypi8EN or FSM. SEN means Special Educational Nsag#ents and
FSM means Free School Meal students. The “Othécypohanges” variable controls for whether there wdeadership
or policy changes occurring at the time of theddtrction of a mobile phone ban. *** p<0.01, ** p€8, * p<0.1Sources
National Pupil database (NPD) and author-conductebile phone survey.
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Table A.8: Effect of Mobile Bans on School Performoa

School Performance: % of Students (1) (2) 3) (4)
Achieving 5 Cs, including English & math

Mobile ban 0.0188*  0.0208*  0.0204*  0.0207*
(0.0106)  (0.0104)  (0.0096)  (0.0098)

Prior test scores: Age 11 v v v
Mean student characteristics v v
Other policy changes v
School effects v v v v
Year effects v v v v
Schools 90 90 90 90
Observations 816 816 816 816

Notes: Table A.8 presents regression estimates for ptmpmoof student who pass five GCSEs including
English and Maths examinations. We use robust eledt standard error at the school evel. Student
characteristics are controlled for whether a studemale, a minority, SEN or FSM. SEN means Specia
Educational Needs students and FSM means Free Sdeabstudents. The “Other policy changes” varabl
controls for whether there was a leadership orcgathanges occurring at the time of the introductd a
mobile phone ban. ** p<0.01, ** p<0.05, * p<0.3ources:National Pupil database (NPD) and author-
conducted mobile phone survey.

43



