Print

ASSIGNMENT # 1: LETTER OF INTRODUCTION

Welcome to Advanced Biology! We want you 1o be able enjoy this class and feel successful this year. We
believe our job is to help you succeed the best you can. To help you we would like to get a head start on getting
to know you. Your first assignment is to successfully send us a formal letier of introduction via Schc:ologyb
Please read the guidelines below

r email.

1. Use clearly written, full sentences. Do not abbreviate words like you are texting (o a [riend. Use spell
check!

T'his is a professional communication like you would have with a college professor, so let’s practice for your
rapidly nearing future! g prsy

2. Address it 1o us: Mrs. Spalding and Mrs. Boyd 11 1y

3. Make the Subject: “Advanced Bio: Introduction to <Insert Your Name Here>"
a. {Do not include the quote marks or the brackets, just your name)

4. Begin the letter with o formal salutation, like “Dear Mrs. Boyd/Mrs. Spalding,” (1 pt)

5. Now introduce yourself (your name) and tell me a little bit about yourself, like: (10 o
* What do you like to do (hobbies, sports, music, interests, etc.)?
* Do you have a job?
* Tell me a little bit about your family (Mom? Dad? Guardian? Siblings? Pets?) What do your
parents/guardian do for & living?
» What arce vour plans for the future/next year/after graduation/career goal?
» What was the last book you read for fun?
* What are your strengths and weaknesses as a student?
* Tell me something about yourself that you are proud of.
» Why did you sign up for Advanced Biology (Parents, Interest, GPA, ete.)?
» What are your greatest concerns about waking Advanced Biology?
» What other time commitments will you have this vear in addition to Advanced Biology?
» Who was your 8" grade Physical Science teacher, list one thing vou liked abour the course?

* Is there anything else you would like me to know about you?

6. End the e-mail with a formal closing: “Respectfully”, “Sincerelv”, “Warm regards™, etc. and add vour name
as il you signed a letter. oy


Luckie, Brittney
or email.


Name;

Date:

Part 2: Read the article Why Cats Have Nine Lives

Essential Questions:

-Why do cats who fall from greater distances suffer

fewer injurles?
-How do cats survive falls that would kill humans?

Why c¢ats have nine lives

Jared M. Diamond  Nature (volume 332) - abridged

*  The famous adage that cats have nine lives stems in part
t from their ability to survive falls lethal to most people.
3 This phenomenon has not received the scientific
 attention that it deserves, A new study applies principles
s of anatomy, physics and evolutionary biology to falling
W ocats,

1 The authors were veterinarians at an animal hospital in
7 New York City, where skyscrapers, open windows and
1 paved ground combined to generate a database of 132
w cats injured by falls of 2 or more stories, with a
¢ maximum of 32 stories (1 storey= 15 feet). Most victims
it landed on conciete after a free fall. Onntting 17 cats that
13 were eathunized by owners unable to afford treatment,
w 9o percent of the cats (104 of 115} survived, whereas 1
15, died (mainly because of thoracic injuries and shack). The
i+ most remarkable feature of the results (sce figure) is that
11 incidence both of injuries and of mortality peaked for
4 falls of around seven stories and decreased for falls from
i1 greater heights. For instance, the cat that tree-fell 32
12 Stories  ontoe concrete was released after 2 days of
u observation in the hospital, having suffered nothing
1t waorse than a chipped tooth and mild pneumothorax.

11 Falling adult humans differ from falling cats in their
v much higher mortality rate. As illustrated in the figure,
s higher falls are increasingly lethal for humans, and few
w adults survive falls of more than six stories onto
11 concrete, ‘The principal causes of death are head injuries
qyand haemorrhage from visceral inmjuries. Although
24 forelimb fractures are slightly commoner than hindlimb
3+ fractures in falling cats, falling adult humans most often
1. break their legs, and falling children their avms,

1w Straightforward theory relates injuries from falls to three
i sets of variables. First, the height of the fall determines
1+ the impact velocity, Second, the softness of the surface of
34 impact affects the stopping distance and hence the
1w impact force. ‘Those people suwrviving falls from

aeroplanes have landed on mud or snow, not concrete.

ER
33 And third, at least five propertics of the falling body itself
19 are relevant: its mass, area, bone strength; cushioning of
yo vital parts by fat and other soft tissue, and dissipation of
yt impact forces through flexing of muscles and use of
YL joints.
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(Figure 2. Mortality rates for falling aduit humans and cats
{above), and number of total injuries and various types of
injury per falling cat (below), as a fimetion of number of
stories fallen.




Name:

Date:

Part 1: Cats Falling Out of Windows

' Feline High-Rise Syndrome (FHRS) is the term

2 used in medical cases of cats falling from

3 balconies or windows of high-rise buildings in

4 urban areas. The cause of the fall in most cases

s happens when the animal jumps from the

t» window or over the balcony, when chasing a bird
1 orinsect, or it slips while walking on the edge of
4 the balcony or window.'

Essential Question: How do the number of
injuries per cat relate to the number of stories a
cat falls?

Good news, we have data’...

Number of Nurnber of Tatal Number of Cats
Stories Fallen injuries Per Cat Per Stories
Ifractures dental. thoracic Fallen
traurna, cantusons,
shock)
} 0.00 0
2 075 8
3 100 14
4 160 27
5 200 34
[ 230 21
7-8 240 9
9-32 110 13

' Vinuk et al 2004 Feline h:gh-nse syndrome 119 cases {1998-2001 )
J Fel Med Swrg 6 305-312

?Whitlock. M. and Schiuter. D 2009 The analysis of biological data
Roberts and Compary, Colorado p 3

‘WO whiiney CJ Mehlhaff High-nse syndrome in cats Joumal of
the Amencan Vatermary Medical Association, 191 (1987) pp
1399-1403  nifps Uwiew r2i nin b Qo puime COEGISED

1. Examine the data and look for trends. What kind of ¢
graph would work best for this data? ;

2. Write a claim that answers the essential question:

3. What eyidence supports the claim? (Summarize ¢
key trends from the data table) ¢

4. For each piece of evidence you collect, give your
reasoning to why it supports your claim. (You might
consider writing this as an “If-Then” statement.)




Name:

Date:

431 These theoretical considerations provide several reasons
v why cats survive falls that kill adult humans. Falling
k5 large animals are generally more injury-prone than small
v, ones, as they suffer greater impact stress, their bones
w1 experience greater stress, and they veach higher terminal

gf velocities in free-fall because of a less favowrable
w area/mass ratio. Even a small drop breaks an elephant’s
so leg, but falling mice reach terminal velocity in the
51 atmospherc much sooner and at a much lower value that
51 fatling elephants.

%1 Second, falling cats have a superh vestibular system and
sy make gyroscopic turns such that all four feet arc soon
<5 pointing downwards, regatdless of the cat's oricntation
<. at the start of the fall. Hence, cats dissipate the impact
51 force over all four limbs. Falling human adults tend to
<i tumble uncontrollably but land most often on two fecet,
44 next most often on their heads. Falling babies, because
ve their relatively large heads, tend to land head-first with
aring reflexively extended to break the fall.

L

w7 Third, a cat falling in the aimosphere reaches a terminal
v, velocity of about 60 m.p.h. (compared with 120 m.p.h.
yy for adult humans) after only about 100 feet. As long as it
uy cxperiences acceleration, the cat probably extends its
e limbs reflexly, but on reaching tertninal velocity it may
vy relax and extend the limbs more horizontally in
by flying-squirre] fashion, thus not only reducing the
vy velocity of fall but also absarbing the impact over a
1o greater area of its body. This may explain the decrease of
4 motality and injury in cats that fall more than 100 feet.

it Finally, cats that land with their limbs flexed dissipate
13 much  of the impact farce through soft tissue.
1y Parachutists are trained to dissipate impact forces by
1¢ landing with knees and hips flexed, then rolling.

w Evidently, falling cats have some advantages shared with
17 any small animal ot similar mass and shape but also have
+¢ unique advantages of their own, notably their gyroscopic
11 righting reflex and the limb flexing on landing. Small
v dogs that fall trom buildings are prone to more serious
o injuries than cats. The cat-specific advantages have
¢ undoubtedly evolved through natural selection: most
1) feline species are arboreal, so that millions of years of
vy springing or falling from trees has favored those felines
gc with the best vestibulocochlear systems. Thus, the nine
su lives of cats are a product of their evolutionary history

1. Examine the number of total injuries per cat from
figure 2. Discuss haw this study corroborated claims
from the previous study. |

2. How do cats survive fails that would kill humans?
What CLAIM is the author making to explain trends
about mortality from figure 2.

3. Summarize his EVIDENCE for this claim

a. Why do cats who fall from greater distances suffer
fewer injuries? What CLAIM does the author make to
answer this question?

5. Summarize his EVIDENCE for this claim.

6. What type of REASONING was used in this study?
{Inductive, deductive). Explain your choice.
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Abstract

The present study explores the impact of smartphone use on course comprehension
and the psvehological well-heing of students during class. Students in four classes
LN = 106) were assigned 1o either a control group or quasi-expenimental group. Stu-
dents i the quasi-eaperimental group were instructed to place their smartphones on
the front desk upon entering the class, while the control group had no mstructions
regarding smariphone use, Studenis filled vut o briel survey about their course come-
prehension and psychologicad state Ganxiety amd mindiulness) during chiss. Resubts
mcheated that students whose smarniphones were physically remunved dunng class
had highet levels of course comprehension, lower levels of anxiety, and higher levelbs
of nundiulness than the controd group. This stedy gives a comprehensive pictoge ol
the smpact of smuntphone use on students” psychotogical well-being i the class-
roam, The findings can aide educatoes in curricnlun designe that reduces technology
une m order o improve the student learning expericnce,

Keywords Smurtphoacs - College students - Course comprehension « Learning
Swdem nindfulness - Student anvety

e smartphone has become an mtegral part of society, including our educationad
andd professional hives. Smargphone use 15 highest amongst people aged 1824, and
therefore 1 highly represented o the University seffing. Statistics show that 9747
ol aopdents own g smariphone (Pew Research Center, 2021, and Y3%0 of students
bring that smartphone 10 class (Tidell & Bobtander, 20125 Given the frequency of
smartphonge use in the cablege vudent popularion, it is not surprsimg ample reseinch
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has investigated soariphone use in the University setting = both inside and outside
the chissroom, There is o large budy of literature that Jooks it smartphone use and
academic performance. Smartphone is associated with lower GPA's, hath in self-
reports {Tbrahim et al,, 2018 Kaiz & Lambert, 2016; Kim et ak, 20019, and actual
GPA (Hawi & Samaha, 2017} Rescarch has also found that smartphone use is asso-
ciated with poor sleep guantity (Demived et al., 20055 lite satstuction (Lachmann
et ab, 2008), and anvety, loneliness, and depression (Boumosleh & Jaalouk, 2017)
in college students,

Within the clussroon, smartphimes can often be a cause of distraction, as stu-
dents use the phone during ¢lass to check sovial media (Gupta & lrwin, 2016),
multi-task (Sana et ab, 2000, or contact friends (Tindell & Bohlander, 2012),
These activities detlect frome instruction, and impede student learning. Although
a substangial body of research has found that cell phone use i the clissroom s
associtted with lower academic achievement {e.g. Amesz & Baert, 20200, fewer
studies have examned the etiects of cell phone use un studens” psychologicul
well-being in the classroom setting, and even lewer have examdined the impact
of cell phone use vsang a quasi-eaperimental paradigm. The present study wims
to further explore the impact that the smamtphone has on course comprehension,
and expuand the research by investigiting how smartphone use in the classroom
impacts the paychological well-being of students during clins

Research on smartphenes in the classroom s mixed, and primarily focuses
on academic performance. On one band, when used properly, smartphones are
associoied with better academic pertormance. The convenience of the smartphone
allows students 1o aeeess the internet anywhere, letting them connect with infor-
miation, axsignments, and e-muils relied 10 school almost instantly (Lepp et al.,
20040 Also. sovial networking sites and online applications contribute o casy
communication amoengst students and the professor, which allows fur scamless
collaboration {Chen & Ji, 20051, Some rescaech hus tound that the more students
engage in couese-related activities on their phone, the more likely they are o seek
out additiopal information ty comprehend the material (Riashid & Asghar, 2016)

On the other hand, the smariphone is often a distraction fur students, which
Giher away from the classroam experience and retention ol intormation. The
smiriphone can serve as a source of entertainment for students, rather than
a working tnsitument. IChas been found to draw stodents” atlention away Jrom
study time and time spent on homework and assignments Juaneo & Cotton, 20023,
altinately taking awiuy from the learning experience. Given this information, i s
aol surprising that smartphone use is associated with lower self-reported {lhea-
him et ab, 2008; Katz & Lambert, 2006: Kim et al., 20090, and actoal GPA (Haws
& Samaha, 2007; see Amez and Bacrt (20200 for full literidure review ),

There is ample rescarch on the smartphones” impact on academic performance.
hut Jess is known abowl ity potential impact on course-retated psychological well
bemg. Amaiety s punticulurly problematic imong college students. as it otten
impedes the Tearning experience (Mauzzone et al. 20071 60.8% of college stu-
denty report feeling overwhelming amounts of anxiety lust year alone (American
College Health Association, 20271,

@_ Springes
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In general, research has found a pegative correlation between smartphone
use and paychological well-being, specifically i anety and depression (e.g.
Demirci ¢1 al.. 2002y, While the majority of this seseareh have examined smart-
phone use and overall levels psychological well-being, some studies have exam-
ined this relatimship in the classronm setting. Again, the literature has found
a negative relationship (e.g. Boumosleh & Jaalouk, 2007 Two, not mutually
exclusive. eaplanations for this relidionship hine been soggested. One, the bar-
rage of aferts on our phone and constant streams of intormation creates leelings
of anxiousness, and distraction from the fectre (Al-Forath & Al-Awada, 2021
Two, smartphones in the clins can ereate ansiety due 10 FOMO, or fear of miss-
ing oot (e Yildirim & Correin, 20050 as stadents notice other things going
on wnongat friends while they are in-class, Given these distractions, removing
the smartphone Trom the classroom experience widl Tehely reduce student anviety
tSeankovic etal, 2021

Rescarch has also found thar mindfulness = denined as the quahty or state
of being conscivus or awire o present surroundings—can sigmfbicantly reduce
anxaety (Hottman et al., 20000 This is pasticalarly true in the elassroom. Mind-
fulness during lectures has been found 1o be associated with betier grades
(Caballers et al., 2009), and bettes overall psychological health while learmng
(Mahfouz e ak., 2018). With the distiaction of the smaniphone, it is likely that
smartphone use reduces students” mindtulness during lectures, inhibiting the
fearmng expenience and increasing anxiety.

Due e the conflicting research on the effects of smartphone use in the
classroom, the corcent study seeks 10 clarity and expand the mmpact of aca-
demic achiesement by investigating the effects of smartphone use on course
comprehensiom using o quasi-experimental procedore. In addition, we hope o
eaplore the eltects of smartphone use on paychological weil-being - operation-
ally defined as clivsstoom gnaiery and mindluiness. In the present study, sta-
dents were assigned o either w quasi-experiimental group, where students were
instrugted o leave their smariphone oa the windowsill £ desh ol the mstructorn
as they eatered the chiss - ensuring w physical distance trom their phone = or a
control group. where they received noastroctions on smartphone use. Students
then completed a survey o measvee Jevels of course compreheosion and psy-
chological well-being bised on these comditions. The present study tested three
I potheses:

H: Based om previous research, students who were physically distinced Irom
their cell phones would be less distracted. and therefore hane signihicantly
higher rites of course camprehension then studeats in the contyol group

H2: Swdents who were physically distanced Trom their cell phones would be
less distructed and more engaged in the lecture. therefore baving lower levels
of uanxiety then students in the contraol group

H3: Swudents who were physically distanced from their ¢ell phones would be
less distracted, and theretore have signilicantly higher rates of nundfulness
then studeants i the contiual group,

a .\'pnngr v
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Methods
Participants

Zaricipants were undergrikduite studemis s the [BLINDED|, o primarily undergradu-
ate nsbitutiion in New York City, Four contemt courses in the Behavieral Sciences
Department were selected for participation i the study in Sprng 2020, The courses
inchided were Introduction 0 Sociology (n=34), Dyvnamies of Violence (e=18),
Educational Psychology (=21, and Healibh Psychology (=1 5). There were 36 par-
neipants (3349 in the quasi-expenmental group, and 72 i the control group (6747),

The participants (N =108) included 39 females (55°) and 44 males (457). OF
this total, 44 were Asian American (415), 32 wentibied as White 7 Cavcasian (30%7),

1 adentified as Lanna or Hispanic (10573, 1D hdenutied as Black £ Alvicun Amen-
can (H¥7), and 10 were unidemified {17 ) Students ranged i age from 18 1047
(M=20.2. SDH=23.6) Ethical approval wis gramted by [BLINDED| Review Boand
{Pmiocol nomber: ESB 132(h,

Procedure

OF the four behavioral seience conrses. two courses — Introductory Sociology and
Drvnamics of Violence - were wreated as controls, Students i these courses did not
receive any instructions or specitic restrictions on their smartphone use. Educa-
uomitt Pavehaslogy and Health Psyehology were assigned as the quasi-experimental
condition. A1 the begiming of class cach day, students were instrucied 1o place
their phones on a desk at the Tromt of the classeoom betore the lecture was given,
The phones could not be phvsically on them or accessed throughout the duraton
of the course. In the beginning of March 2020 - after siv weeks of in-person par-
voipation i the course—all students completed o self-report survey that measured
their course comprehension. mindlubness. and anviety throughout the course.

Instruments
Course comprehension

A 10-item questionnaire was crested. which specilically assessed how engaped
the student Jelt in the course miaterial during the course. Sumple stemy included.,
“I feel confident in my knowledge of the course matenial”™ ur It is clear 10 me
what concepts [ do not understand after the lecture.” Questions ranged on 4 scale
trom 17 = sirongly disagree = w 787 < sreenghy agree. The items were averaged
and reliability was very good (e=0.861. A rchability analysis was conducied.
and was best when all 10 items were included i the scale, In addmion. a prind
pal component analvsis was conducted 1o investugate construct vahdiny. All wen
tlems had eigenvalues over Kaiser's criterion of 1 and the cumulative variance
cxplained was MLO8% . See Appendix | for questions,

if_] leiugﬂ
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Table 1 lHn anate ".Hﬂ'l.l.hnn\, Viartalle ! s 1 Mewki:  Standard
mrans, & standand deviations Rttty
| Cogse Compechetisim 193 f3y
2 Mindfulness fnee 187 (Y]
L Amvien N Fres 132 T3 L]

N=1, * p<lS, 2% pe O indicates a saigmiicant diflerence
hetween groups

Anxiety

A T-atem questionmaire was created, which speciically assessed students” anxtety
during class. Sample nems icluded “During class, 1 feel pervous, anxious, or on
edge” or "Dunng class, T have trouble relavmg.”™ Questions mnged on i scale from
U= nor ar all =10 ST < afl the e The stems were averaged and rehabaliny was
very gonnl (= 0930 A rehabiluy analysis was conducted, and was best when all
7 atems were included i the seale, In addinon, a prncipal component analysis was
conducted o mvestigate construct valrdity, AN seven items hind ergenvalues oves
Kaser's crterion of 1 and the cumulagve variinee explamed by the 7 atems was
T149%, See Appendin 2 o questions

Mindfulness

A T=rem guestionnaite was created which speailically assessed students” nindtil-
ness durimg thewr respecine course. Sample teamns inchuded, 1 take notes on augop-
lot. without truly processing the ifornation”™ and =T am focused on outside respon-
sibilities o tashs dunimg chins” Questions ranged on o scale from “F — wirmgh
divagree — w0 " < steemgh agree. The ilems were averaged and seliaility was very
poud (e=090)0 A reliabrliny analyvsis wis conducted, and was best when all 10
iems were mwluded i the seale, In addimon, o ponapal component analysis was
conducted 1o amvestigate construct salidiy, Al ten gems haad eigenvalues over K-
sers erdenion of T and the cumulative varmnee esplamned was 64497 See Appen-
iy 3 lor questions. See Tuble | lor correlations beiween study vanables

Results
Smartphone use and course comprehension

An mdependent samiple Hlest exannned the effect that smariphione use i the
clissroom had o overall conrse comprehension. Results andicated statisiically
significant ditlerenves i course cosnprehension, ((106)= -2 35, p=0Q 01 Jd =036
I'he yuasi-espenmental group had significanily hagher levels of course vompre-
hension (M =1 16, SD=1056) thun the control group (M= 1 86, 50 =0.56)

ﬂ hprmgel
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e Effects of Smanphone Use an Course Comprehension
ad Pasvehologieal Well-Being i the Clussevom

Comprchension Mindfulness Advicty

® e Ssatiphone L ® 5o Bestictions

Fig. 1 Pl ctfects of somaniphone gse on comse camprebension amd prycholigeical well-boing i the

© lassronm

Smartphone use and anxiety

An omdependent sample Glest esamined the elect thae simartphone use an the
chissraom had on anviety durmg the course, Results endicated stestocally siegmn-
cant diterences m course anaiety, {1000 =227 p=003, d =058 The evperi-
mental group had signsficantdy lower lesels of anaety (M =145 50 =0.67) than
the contral group (3 =184, 30 =097 See Fig. 1o resubts

Smartphone use and mindfulness

A ndependent sample t-1est examined the efect that smartphone use 1n the
classroom bad on overall mindtulness during class. Resulis indicated  statisti
cally sigmificant differences in nundfulness, d ) =-283. p=004, =084
The experimental group had signiticantly higher levels of mundtulness (M =419,
S =073 than the conrod group (M =371, SO =089 Sce Fig. 1 for mean
comparisons between sudy varnables,

Discussion

The goal uf this study was 0 explore whether smactphone use Impacts course con
prehension and the payvchatogical state of students v the classroom, Resailts found
that students who physically removed their smartphones from them throughont the
duration of the cliass had signiticantly higher levels of comprehension and mindial
ness it the course o addition to that, stdents without their smariphones had sigmf.
wantly Jower levels of anxieny. The data provides preliminary evidence that lmising

R
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cell phone use creswes o more positive paychological stite tor students, and i orn,
may yield more positive learning outcomes (e.g, Boo et al., 20200,

The negutive assaciation between cell phone use und course comprehension as
consistent with previous studies (see e, De Shields & Riley, 2019; Kusnehotl’ &
Tisworth, 2003 This finding adds o the growing budy of Taerature thin suggests
that distracted students pertorm worse in the clissroum. However, previous research
has Targely been correlational, Jeaving open the posaibility ol alternanive explana-
tions, The present study prowvides quasi-eaperimental evidence thag smacdphone use
has o causal and negative inHuence on clisstoom expenence. Additionally, the pre-
sent study adds 1o the fiteratare that cell phone use increases anxicty in the cliss-
roont i redouces mindtulness, FThis finding is consistent with Lepp et al, (20145,
that abso wdentified a negative association between cell phone use and college -
dents” general fevel of anxiety, These tindings provide prehiminary evidence that the
presence of cell phones in the cliss negatively atfects stadent perceptions of their
classroam experience,

It should be noted that the resulis frnn this stedy e pror we the COVID-1Y oul-
break, which may change the nature of paychological well-bemng in the clissroon
Anviety w the classroom prior to the COVID- 1Y pandemite tocused on schoal wark
and griedes, whereas post-pandemic miuy ficus on trmsimession of diseuases, vacar-
nations, and social ansiety due o lach of exposure o social settings, Fulure stud-
ies may imvestigade paychological well-besag of students i the classronm post the
COVID- 14 pandemic,

Limitations

The conchivions we can draw are hinted by the design of the study and the nwas-
ures we wsed. With respect 1o study design, the participants came from jour dis.
tinet classes, and ditkerent instractors taght each of those clisses and the number ot
participants i each group were not equal. Although cach cliss was o content class
i the Behavioral Science Departmient, future studies may investigate the etlects of
snvartphenes i the classroom using the same classes or i single instructor in order
o avoid potenial confounds. Additionally, our design enly eximuned whether smant-
phones affect the clissroom experience across students. Fotuee stadies con inchude a
haseling assessment of the onteomes ot the beginning of the semester and agan at
the end to examine whether snin phones in the clissroom have a witllin-student
ceileat.

Fhe outeomes of the study relicd on self-report data trom non-validated question-
naires. Self-report data can be binsed and future studies shonld inchude objecnive
meastres ol course comprehension (e grade in classy and psychological well-
bemy {e.p., current use of antidepressant drugst. While selt-report measures hine
linutations, the bias associated with these measures were evendy distributed across
comlitions, therefore the effect of condition cannot be espluned by reliance on
self-report dita. The use of non-validated guestionnares also limits the vahdiny ol
the results. Fulure stadies can ase the ilems frnn the present study ad slems from

'a Springer



534 tongwvative Higher Education (20231 48:527-53/

validity measures (o ensure high convergent vahdity, While many vulid and sehable
measures of anxiety and mindfulness exist, none perfectly Bt the aim of the present
study = 1o examine these constructs confined to the experience i me specific class-
room, Thus, questionnaires were created g i the study design. Only items with fuce
vahidity were included, and cach item was meant 1o examine the farger constouct
directiy and clearly, Additionally, the high reliability scores suggesis that these e
were lesting o singhe constouct,

Conclusion

The results fron our study provide evidencee that the use of smariphones in the class
rocm has a negative effect on levels of course comprehension and the psychological
state of students during lecware. Given the psychological state of siudents is impera
live 10 creating a positive learning environment (Febrilia et al., 200 1 s important
that educimors make informed decisions about technology use in the classroom, in
order 1o maintain o high-quality learning experience. Somcething as simple as i
ing smartphune use during scheduled elass time can have an impact on the well
heing of studenis. and in o, create a better learning environment,

Appendix 1 - Course comprehension

| = Strongly disagree

2 = Disagree
3~ Newtrad
b — Agree
3 - Strongly agree
. Lam learning a lot i this course.
2 Heel contident in my knowledge of the conrse maderial,
Lo his elear o me what concepis 1 do pot understand after lecture.
4. Dieel like 1 ean apply the knowkedge [learn in this course to nesw sstuations

5. I have developed new study strategies that have helped me lewrn the matenial
6, | feel Tike 1 ean apply what | learn in this course to Jite vutside of school.

T Toften feel confused atter class (reverse-cudedi,

R Lieed like Tam able widentify points of confusiom,

Y. | hive been sbie o Jearn from my successes and siruggles in thes course

W Dieel confident explaining must of the concepts or principles learming i thes

CRLSG 10 senneoile ¢lse
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Appendix 2 - Anxiety

I = Strongly disagree
2 - Diagree
}— Neutral
4= Agree
§ = Strongly agiee

During class. | leel nervous, anxions, or on edge

During class. 1 am not able to stop or control worrying,
During class, T often worry oo much ahout didferent things.
During class. | have trouble relaxing.

During class. Tam so restless that 1it's hard to st sull

6. During class. 1 hecome easily annoved or irnitahle,

During class, | ieel worried thar something had will happen

B B I

-1

Appendix 3 - Mindfulness

L = Strongly disagree
2 - Dinagree
3~ Newad
4 - Agree
5 = Strungly agree

Afthough Eam in class, Tam often not payimg atteniion
My mind i rarely fucused on whiad 1s going on i class,
I cliss, e seems as Lam ranning on awtopibol withoat much attention 1o sl

tw Bd —

the professor is siying

[ am olten focused on aulside responsibilinies or tasks during class
300 ke notes oo autoprlot. without truly processing the mleemation
6. During class, T ind myselt preoccupicd wath the Tuture or the past
T Ofen w class Fam bstening, but not fully engaged i the materal
N Inclass, Lam often domg other actyities
9 Find it ditficult to pay attentiom 1o what's lappening during class
10, T often think about cliss as an opportunity 1o do other work

Author contributions A authoes contnisited 1o e ntscnpt conveption Materiad preparation, ks
collection amd analy s were pertornked by e Melissa Hues, The nunoscupt was prepared by Ties
Melessa Huey amd David Oogwere. Adl suthoss have read an approsed the final mana s np
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You will have twelve minutes to complete this practice ACT Your score will be recorded in the com-
ment section of the grade book. This will not count as a numerical grade. but your parents will be
able to see it.

* Required

* This form will record your name, please fill your name

lof &

Unmanned spacecraft 1aking images of Jupiter's moon Europa have found its surface to be very smooth with few meteonte craters. Europa’s
surface ice shows evidence of being continually resmoothed and reshaped. Cracks, dark bands, and pressure ndges {created when water or
slush is squeezed up between 2 slabs of ice) are commonly seen in images of the surface. Two scientists express their views as to whether the
presence of a deep ocean beneath the surface is responsible for Europa’s surface features.

Screntist 1
A deep ocean of liquid water exists on Europa. Jupiter's gravitational field produces tides within Europa that can cause heating of the subsurface
to a point where liquid water can exist. The numerous cracks and dark bands in the surface ice closely resemble the appearance of thawing ice
covering the polar oceans on Earth. Only a substantial amount of circulating liquid water can crack and rotate such large slabs of ice The few
mateorite craters that exist arg shallow and have been
smoaothed by liquid water thal oozed up into the crater from the subsurface and then quickly froze

Jupiter’s magnetic field, sweeping past Europa, would interact with the salty, deep ocean and produce a second magnetic field around Eurspa.
The spacecraft has found evidence of this second magnetic field.

Seientist 2

Ne deep, liquid water ocean exists on Europa. The heat generated by gravitational tides is quickly lost to space because of Eurapa's small size,
as shown by its very low surface temperature (-160°C). Many of the features on Europa’s surface resemble features created by flawing glaciers
on Earth. Large amounts of liquid water are not required for the creation of these features. If a thin layer of ice below 1he surface is much warmer
than the surface ice, it may be able to flow and cause cracking and movement of the surface ice. Few meteorite craters are observed because of
Europa’s very thin atmosphere; surface ice cantinually sublimes (changes from solid to gas) into this atmosphere, quickly eroding and removing
any craters that may have formed.

Which of the following best describes how the 2 scientists explain how craters are removed from Europa’s surface?

() scientist 1:Sublimation, Scientist 2; Filled by water
O Scientist 1. Filled in by water, Scientist 2 Sublimation
O Scientist 1 Worn smooth by wind, Scientist 2: Sublimation

O Scientist 1- Worn smooth by wind, Scientist 2: Filled in by water

6/11/25,12:35 PM
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Study 2 o
The scientists determined the thermal conductivity of the 4 rock types at a number of dilferent =
temperatures between 0°C and 400°C. The results are shown in Figure 1. SIome

According to Study 2, the thermal conductivity of rock salt d at a temp
of 500°C would be closest to which of the following values?

iherreal wesmaiim e il @ Woar®

O rowimc
O zowmec
O 35wmc

O aowmec

3

Conflicting Viewpaints

The presence of gases in earth’s atmosphere 1§ a constant. Certain gases can absarb and hold onto heat from thewr environment. These gases are
typically comprised of three molecules held together tenuously, which causes them to vibrate when they absorb heat. The motion of their
vibratians leads to the release of their stored heat to the outside environment The heat they release is typacally quickly absorbed by other
similar gases nearhy. These gases remain in garth’s atmosphere for a long time after being introduced, Because of this they can trap heat within
the atmosphere, preventing it from leaving, by absorbing heat and releasing heal to be absorbed by other nearby similar gases.

Hypothesis 1

Gases such as methane and nitrous oxide trap heat in the earth's atmosphere Trapping heat in the earth’s atmosphere leads to a greenhouse
effect, gradually increasing the temperature of the earth. This increase in the earth’s temperature will [ead to the melting of glaciers. increasing
sea level

Hypothesis 2

Gases such as methane but not nitrous axide trap heat in the earth’s atmosphere The heat methane traps in the earth’s atmosphere is less than
the heat that escapes the earth leading to a global conéing effect, gradually decreasing the temperature of the earth. This decrease in earth's
temperature will lead to the development of more glaciers. decreasing sea level

Hypothesis 3

Gases such as nitrous oxide but not methane trap heat s the earth’s atmosphere. The heat nitrous axide traps in the earth’s atmosphere s aguat
12 the heat that escapes the earth leaving the temperature of the earth generally unchanged. The earth’s environment will remain largety
unichanged by the heak trapping properties of nitrous axide.

Accarding to the author of hypothesis 2, would it be possible for earth’s temperature to increase if the amount of heat methane traps
in the atmosphere Increased? *

fes, the hypothesis claims that incieasing the quantity of heat will subsequently increase the quantity of heat ritrous oxide will trag.
() es, the hypothesis claims methars isn't currestly trapping a sufficient quantity of heat
{1 Mo, the hypothesis claims the sea level will decrease

(3 Mo the hypothess clams the temperature will deciease

2of 8 6/11/25,12:35 PM
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Passage Il sopted | Efcton | papur gariarionn

Experiment 2 Change SN [rna 1 | T2 | T3

Factors affecting the catalase activity were studied using yeast as the source for the catalase Addlion ol 20 | Incressed | =R

: . ey drops. of acld ity

enzyme. Small d.-i.ks of ﬁ!ter paper were soaked in a yeast solution Ten mil -'ter.s of 1% a7 I

hydrogen peroxide solutian was added to five test tubes. One change was applied to each of aropb ofbase | basloay

five test tubes. as listed in Table 2. After enough oxygen was produced by the catalase enzyme P"“::,‘.’“ orf Derweed |y g | a9

within the paper disk, the disk floated to the surface of the solution The time required for the Placednio hot | incressed | o 2 15

disk to float to the top of the solution was measured and recorded .m" h::n "."w"" p” e
grams of 3ah salnity

In experiment 2, what additional change could be tested for its effect an catalase
activity?

.

O A, Addition of sugar
(O B Addition of salt
) cchangeinpH

O D Change in temperature

5

Passage HI

A group of students conducted three experiments to study the enzyme catalase, which Is found in the cells
of most organisms. Catalase increases the rate of the decamposition of hydrogen peroxide, H202, which
can be toxic and harmful to the organism The decomposition of hydrogen peroxide produces oxygen gas
and liquid water, as shown in Equation 1:

Equation 1

H202 {ag) - H20 {l) + O2(g)

Experiment 1

Eight tissue samples were tested to determine the relative amount of catalase in the cells of each type of
tissue. Each tissue sample was placed into a syringe, and the plunger of the syringe was pushed in as much
as possible without compressing the tissue sample. Equal walumes of 3% hydrogen peroxide were drawn
into the syringe, and then the syringe was sealed The syringes with tissue and peroxide were left
overnight. The gas produced pushed the plunger of the syringe, allowing for a change in volume 10 be
measured.

Which of the following conclusions are supported by the results of experiment 17

O A. Plant tissues contain more catalase than animal tissues
o B. | tissues contain about the same amount of catalase.

O C. Liver contained the least amount of catalase.

o [ Cooked tissues do not contain as much catalase as raw tissues.

Tra cutons ol e cavewras o aach brnge e
[N e g

o - va
oum v .___""":
Teavres | A | 8 e
rsdifuaitn el
F T R ) ]
Teant » “ n
Rae et n e )
Rowpordmes 2 0 -
LT T 1
Onching e n T om "
T T} “ n
Momavem N £} ]
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Researchers studied sprinting ability to better understand differences between individuals in performance. After completion of the first study.
researchers performed two follow up studies to explore the movement economy af and physiclogical response to sprinting. The same five
subjects were used for each study.

Study 1

Five healthy adult subjects with similar body weight and height were familiarized with the sprinting technique_Each subject was instructed to
sprint as fast as they could in a linear path for 20 yards. Infrared timing gates were placed at 5 yards (G1}, 10 yards {(G2), 15 yards [G3], and 20
yards (G4) into the route to record timing and later extrapolate speed

In Study 1, which subject traveled fastest between G3 and G4?

Gt {seconds) G2 (seconds) G3 [seconds) G4 (seconds)
Supject 1 0.98 L7 2.45 3.49
Suject 2 0.88 1.863 242 35
Subject 3 0.93 1.65 39 347
Subject 4 124 201 188 394
Subject 5 111 183 1Y 3.7
Fgure |

Subject 1

Subject 2

Subject 3

O O O O

Subject &

7

1 understand that ACT prep is a regular part of Advanced Biology and is for practice purposes only. *

L el

+4of 8 6/11/25,12:35 PM
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Passage IV

Spent fuel {SF). a radioactive waste, is often buried underground in canisters for disposal As it
decays. SF generates high heat and raises the temperature of the surrounding rock, which may
expand and crack, allowing radioactivity to escape into the environment. Scientists wanted to
determing which of 4 rock types—rock sat. granite, basalt, or shate-—would be least affected
by the heat from SF. The thermal conduclivity {how well heat is conducted through a material}
and heating trends of the 4 rock types were studied

Study ¥

Fifty holes, each 0.5 m across and 20 m deep, were dug into each of the following: a rock salt
deposit. granite bedrock, basalt bedrock, and shale bedrock. A stanless steel canister
contaiming 0.4 metnc tons of SF was buried in each hole. The rock temperature was measured
next to each canister after 1 year had passed The results are shown in Table 1. along with the
typical thermal conductivity of each rock type, in Watts per meter per *C (W/m*C), at 25°C. The
higher the thermal conductivity, the more quickly heat is conducted through the rock and
away from the canisters.

According to the results of Study 1, which of the following best describes the
relationship b th | conductivity and rock temperature? As thermal
conductivity increases, the rock temperature recorded adjacent to buried SF canisters: *

decrrases only.
mrease only
increase. then detrease

femain the same

9

Passage Il

Hydrogen peroxide is often used as a bleaching agent. It has been suggested that hydrogen peroxide produced within the body leads to gray

hair Canmdenng this, what food mught be suggested to prevent gray hair?

() A Polatoes

O B Carrots
(O Ctiver

O D. Dark green vegetables

Granila

Basalt

Shale

Table 1
""ﬂl’lll‘_ ) Roth
Wim*C) oy
570 110
280 121
126 185
157 148

6/11/25,12:35 PM
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Scientists want to see how any athlete’s heart health is different from others. The szientists manitor four individual’s (A, B, € and D) heart rates
during sleep, rest and intense exercise. Only one athlete was tested and the data was recorded in the table below in heart beats per minute

Which individual has the best overall fitness?

Sleep Rest Exercise
55 62 195
72 76 182
80 89 168
78 83 173

Ol0|x|>

Indrvidual A

Individual £

Individual A and B

Not enough information

o O O O

Passage ll1
Why were the test tubes in the water bath for ten minutes? -

O f. The hydiogen pergxide only bagins to decompose after ten minutes.
O . To allow bime ta prepare other matenals.
o H. To allow enough time for heat 1o be transferred from the water 1o the hydrogen peraxide until the temperatures are the same.

o 1. There 1s no specific reason for this action.

Gof B 6/11/25,12:35 PM
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Tebie 2
Tune Raquired for
Passage Il Apphod ERecton | poper aak o Flost (8}
Experiment 2 Change Souton S [ Tamz | Tans
Factors affecting the catatase activity were studied using yeast as the source for the catalase Acdkin ol 20 | fncrassed | o | o | o
. y dopsolacdt | eciaty
enzyme. Small disks of filter paper were soaked in a yeast solution. Ten miliiters of 1% Fdadon o 30 =T ==
hydrogen peroxide solution was added to five test tubes. One change was applied to each of dropsofbase | basiy
five test tubes, as listed in Table 2. After enough oxygen was produced by the catalase enzyme P"“:;h“" oo | Durmemd [ gy | g0 | s
within the paper disk, the disk floated to the surface of the solution The time required for the Placed i hod [ Incesasad [ o | 0 | og
disk to float to the top of the solution was measured and recorded - e o=
grams of 3si wabnly
Based on experiment 2, how much time is needed for gh oxygen to be produced by
the yeast to make the filter paper buoyant in acidic conditions?
O A_20 seconds
O B. 30 seconds.
o C. 40 seconds
O D 45 seconds
13
Tatie 3
Passage I Tempermturs of Witer Tina Requated 1o Papas
Ban {*C} Dikk To Floa (sec)
Experiment 3 —

n
Expenment 2 was repeated, but only the temperature was varied. The test tubes of hydrogen 27 I
peroxide were placed inti water baths of varying temperatures. The yeast-soaked paper disks 35 42
were placed into the test tubes of hydrogen peraxide after the test tubes sat in the water bath “ »
for ten minutes. The time required for the paper disk 1 float to the surface due to the :: o :M
production of oxygen is shown in Table 3 » T

Which graph best represents the results of experiment 37

F G
@
£ g
= =
Temperature Temperature
L) F (' G
H J
© @
E £
- =
Temperature Temperature
() H O
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Passage I B
A student performed £ studies to investigate the factors that affect the germination of Humber of peaay eseds that
germirsted whoa maintsinsd 21 n
peony seeds Starage pmnlunon‘:mp-uuu of:
period
Study 1 fweens) 13°C WG 2T T

Peony seeds were placed in dry containers. Some of the containers were stored at 5°C for
either 4, 6, 8. or 10 weeks. The temperature and time periods were defined as the storage
temperatureand the storage period, respectively.

The peany seeds were divided evenly so that there were 20 sets of 25 seeds. Twenty petri
dishes were then prepared. Each contained damp paper. Each set of seeds was placed in a i
separate petri dish. Each petri dish was maintained at 1 of 4 temperatures for 30 days. The
temperature and time perieds were defined as the gernmnation temperature and
the germination period, respectively. Table 1 shows the number of seeds that germunated in
each dish

In general, the results of Study 1 suggest that peany seeds that are placed in a petri dish
containing damp paper are most likely to germinate when they are maintained at which
of the following temperatures?

13

EELS

28C

15

Conflicting Viewpoints

The presence of gases in earth’s atmosphere is a constant. Certain gases can absorb and hold onto heat from their environment. These gases are
typically comprised of three molecules held together tenuously, which causes them to vibrate when they absorb heat. The motion of their
vibratizns feads to the release of their stored heat t the outside enwvironment. The heat they release rs typically quickly absorbed by other
similar gases nearby, These gases remain in earth’s atmosphere for a kang time after being introduced Because of this they can trap heat within
the atmosphere, preventing it from leaving, by absorbing heat and releasing heat to be absorbed by other nearby similar gases

Hypothesis 1
Gases such as methane and nitrous oxide trap heat in the earth’s atmosphere. Trapping heat in the earth’s atmosphere leads to a greenhouse
effect, gradually increasing the temperature of the earth. This increase in the earth’s temperature will lead 10 the melting of glaciers, increasing

sea level

Hypathesis 2

Gases such as methane but not nitrous oxide trap heat in the earth’s atmasphere. The heat methane traps in the earth’s atmosphere is less than
the heat that escapes the earth leading to a global cocling effect, gradually decreasing the temperature of the garth. This decrease in earth’s
temperature wil lead 1o the development of more glaciers, decreasing sea leve

Hypoethesis 3
Gases such as nitrous oxide but ot methane trap heat in the earth’s atmosphere. The heat nitrous oxide traps in the earth’s atmosphere 15 equa
10 the heat that escapes the earth leaving the temperature of the earth generally unchanged. The earth’s environment will remasin largely

unchanged by the heat trapping properties of nitrous oxide.

Which hypothesis, if any, asserts that the effect on temperature of heat trapping gases is negfigible? *

{1 Hypothesis 4

"} Hypothesis 2

) Hypothests 3

() None of the above
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