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Home-based bench step exerc�se program w�th Smart Step Board: a comparat�ve p�lot study

Akıllı step tahtası �le ev tabanlı bench step egzers�z programı: karşılaştırmalı p�lot çalışma
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ABSTRACT

Object�ve: To compare the effect of home-based step aerobic exercise program on physical fitness in sedentary university students with a control
group.
Mater�als and Methods: This study is a quasi-experimental design comparing two groups, pretest-posttest and follow-up test. The sample consists of
25 sedentary female university students between the ages of 18-25. The home-based step aerobic exercise group (14 students) participated in su‐
pervised step aerobic exercise intervention three days a week for six weeks. The control group (11 students) was not included in any intervention.
Resting heart rate (rHR), heart rate recovery (HRR), jump performance, 6-minute walking distance (6MWD), Flamingo balance test score, quadriceps
muscle strength and exercise motivation of participants were assessed.
Results: After the exercise program, significant improvements in physiological parameters including rHR and HRR, and in 6MWD, quadriceps muscle
strength, jump height, and balance scores led to an overall improvement in functional exercise capacity, endurance, and strength (p<0.05). However,
the results obtained at the four-week follow-up evaluation displayed that this current improvement was not maintained for all parameters except RHR,
HRR and balance (p<0.05). For the control group, the above parameters did not change over time (p>0.05).
Conclus�ons: Sedentary university students participating in a 6-week home-based step aerobic exercise program can improve their physical and phy‐
siological functions by using a smart step board, chest heart rate band, and mobile application. Effects of post-exercise on RHR and HRR may be
maintained for four weeks.
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ÖZ

Amaç: Sedanter üniversite öğrencilerinde ev tabanlı step aerobik egzersiz programının fiziksel uygunluk üzerindeki etkisini kontrol grubu ile
karşılaştırmaktır.
Gereç ve Yöntemler: Bu çalışma, iki gruplu ön test-son test ve izlem testini içeren yarı deneysel bir tasarımdır. Araştırmanın örneklemini 18-25 yaş arası
25 sedanter kadın üniversite öğrencisi oluşturdu. Ev tabanlı step aerobik egzersiz grubu (14 öğrenci) altı hafta boyunca haftada üç gün, denetimli step
aerobik egzersiz programına katıldı. Kontrol grubuna (11 öğrenci) ise herhangi bir girişim uygulanmadı. Tüm katılımcıların istirahat kalp hızı (İKH), kalp
atım hızı iyileşmesi (KHİ), sıçrama performansı, 6 dakika yürüme mesafesi (6DYM), Flamingo denge testi skoru, quadriceps kas kuvveti ve egzersiz mo‐
tivasyonu değerlendirildi.
Bulgular: Egzersiz programı sonrası İKH ve KHİ’yi içeren fizyolojik parametrelerde ve 6DYM, quadriceps kas kuvveti, sıçrama yüksekliği ve denge
skorlarında elde edilen anlamlı gelişmeler, fonksiyonel egzersiz kapasitesi, endürans ve kuvvette genel bir iyileşmeyi gösterdi (p<0.05). Ancak dört haf‐
talık izlem değerlendirmesinde elde edilen sonuçlar, DKH, KHİ ve denge dışındaki tüm parametreler için bu iyileşmenin korunmadığına işaret etti
(p<0.05). Kontrol grubu için yukarıdaki parametreler zamana bağlı olarak değişiklik göstermedi (p>0.05).
Sonuç: Evde altı haftalık aerobik egzersiz programına katılan sedanter üniversite öğrencileri, akıllı step tahtası, göğüs nabız bandı ve mobil uygulama
kullanarak fiziksel ve fizyolojik fonksiyonlarını geliştirebilirler. Egzersiz sonrası İKH ve KHİ üzerindeki etki dört hafta sürebilir.
Anahtar Sözcükler: Aerobik egzersiz, kalp hızı, fiziksel uygunluk, postüral denge

INTRODUCTION
In recent years, unhealthy l�festyle behav�ours have been
�ncreas�ng and �nd�v�duals are embrac�ng a more sedentary
l�festyle (1,2). On the other hand, most �nd�v�duals are awa-
re that phys�cal act�v�ty and exerc�se are benef�c�al to lead a
healthful l�fe (3). However, half of people who start exerc�se
qu�t between three and s�x months (4) because of exerc�se

l�m�tat�ons such as d�stance (5) and lack of mot�vat�on (6).
Thus, �nnovat�ve solut�ons should be produced to �ncrease
the attendance and cont�nu�ty of �nd�v�duals �n exerc�ses.

To �ncrease the part�c�pat�on of �nd�v�duals �n exerc�se and
to �mplement �nnovat�ve exerc�se �ntervent�ons, new pro-
ducts were developed by the sports and exerc�se �ndustry
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towards the end of the 1980s. The f�rst product �s a platform
known as 'bench' or 'step aerob�cs' (7). The second �s the
w�reless, wearable heart rate mon�tor (HRM) developed for
HR mon�tor�ng, cons�st�ng of dry electrodes mounted on a
chest strap sensor, and a wr�stwatch rad�o rece�ver (8,9).
Electrocard�ograms are cons�dered as the gold standard to
determ�ne exerc�se �ntens�ty but compar�ng w�thelectrocar-
d�ograms, HRM �s more advantageous as �t �s easy to mon�-
tor, relat�vely �nexpens�ve, and appl�cable �n most cases
(8,10,11). Also, HR parameters wh�ch are cons�dered as an
�mportant �nd�cator of phys�olog�cal response to exerc�se,
play a role �n the analys�s of exerc�se tests, adjust�ng tra-
�n�ng �ntens�ty, and plann�ng wearable health mon�tor�ng-
dev�ces (8,10).

Opportun�t�es for an econom�cal and e�ortlessly appl�cable
home-based exerc�se �ntervent�on for both healthy and ch-
ron�cally �ll people �s o�ered by the grow�ng and evolv�ng
market of smartphone appl�cat�ons and wearable technolo-
g�cal dev�ces (12,13). Yet, health pract�t�oners are somet�mes
challenged w�th mon�tor�ng exerc�se �ntens�ty of home-ba-
sed exerc�ses, and perform�ng the exerc�se �n the safe l�m�t.
Even a false step/bench exerc�se performed at homew�th a
s�mple exerc�se equ�pment can �ncrease the r�sk of �njury
(7).

A local exerc�se product developer �ntegrated a step board
w�th a chest HR band, thus mod�fy�ng the step board �nto a
smart step board. Th�s �nnovat�ve des�gn caught our attent�-
on as �t helps people safely and e�ect�vely perform�ng step
aerob�c exerc�ses w�th�n the targeted HR range. Therefore,
we des�gned a p�lot study us�ng the smart step board. In
th�s p�lot study, a home-based step aerob�c exerc�se �nter-
vent�on that �ncludes the use of the smart step board was
prepared for sedentary un�vers�ty students, and the a�m
was to compare the�r phys�cal f�tness character�st�cs w�th
the control group, a�er the �ntervent�on.

MATERIALS and METHODS
Study Des�gn, Procedures and Part�c�pants

Th�s study was a two-group pretest-posttest follow-up qu-
as�-exper�mental des�gn us�ng purpos�ve sampl�ng. The
study was conducted on 25 sedentary female students aged
between 18-25 years. Part�c�pants were �nv�ted to the study
us�ng a Google forms l�nk conta�n�ng br�ef �nformat�on abo-
ut the study. The part�c�pants' sedentary behav�or was as-
sessed by self-report measurements (the part�c�pat�on �n
exerc�se sess�ons �n the last s�x months).

Inclus�on cr�ter�a: (�) be�ng between the ages of 18-25, (��)
be�ng female, (���) hav�ng a doctor's consent declar�ng that
�t does not prevent them from exerc�s�ng, and (�v) own�ng
and us�ng a smartphone, tablet or computer.

Exclus�on cr�ter�a: (�) presence of metabol�c, card�ovascular
(CV), neurolog�cal, musculoskeletal or d�sease, (��) not en-
gag�ng �n endurance exerc�se tra�n�ng, (���) current use of
any med�cat�on �n�uenc�ng the CV system, and (�v) body
�mbalance due to loss of consc�ousness or d�zz�ness.

Study groups were determ�ned a�er obta�n�ng part�c�pants’
�nformed consent. All part�c�pants, and raters ETH and GT
were bl�nd to study group ass�gnments, wh�ch was based
on exerc�se mot�vat�on of the students. Exerc�se mot�vat�on
was assessed w�th a self-report measure (between 0-100 po-
�nts) (14). The part�c�pants' average exerc�se mot�vat�on sco-
re when they were �nv�ted to the study was 70. Those sco-
r�ng above 70 were �ncluded �n the home-based step aero-
b�c exerc�se group (HG �n 14 students), and those scor�ng
under 70 were �ncluded �n the control group (CG �n 11 stu-
dents). F�gure 1 d�splays the study �ow d�agram.

Step Aerob�c Home Exerc�se Model and Intervent�on

In th�s study, Smart So�ware Health Inc. Company's Smart
Step® dev�ce was used. Th�s dev�ce connects to a chest HR
band (Ch�leaf CL 800) to measure HR, and a smartphone
app (SH L�fe) to mon�tor target HR v�a bluetooth. The �nter-
vals of the LED l�ghts on the smart step board were def�ned
accord�ng to the HR reserve: yellow, 50-60%; green, 60-
70%; blue, 70-80%; orange, 80-90%; red, 90-100%. The
correspond�ng color codes of HR changes dur�ng the exerc�-
se sent feedback to the mob�le app and step board. The tar-
get HR �ntens�ty determ�ned for th�s study was l�m�ted to
50-70% of each �nd�v�dual's HR reserve (yellow and green
zones). The �nd�v�dual was asked to decrease h�s/her tempo
when the blue l�ght on the step board was on and �ncrease
�t when the yellow l�ght was on.

A 6-week, 3-days-a-week, superv�sed step-aerob�c exerc�se
�ntervent�on was conducted �n HG. Ma�n durat�on was 50
m�n/per sess�on, �nclud�ng 5-m�n warm-up and cool-down
exerc�ses. The �ntervent�on �ncluded bas�c aerob�c-step
exerc�ses �n three c�rcu�t sequences, �nclud�ng a few m�nu-
tes of rest (15). Exerc�se part�c�pat�on rate was 100%. A new
sess�on was added, aga�n every other day, �n the same
week, for any tra�n�ng sess�on that was m�ssed.
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F�gure 1.  Study �ow d�agram. HR: heart rate, rHR: rest�ng heart rate

Outcome Measures

A body compos�t�on analyzer (TANITA BC 601 Ltd, Par�s,
France) was used to measure body mass �ndex, total body
water, body fat mass, and fat mass rat�o. For cons�stency,
measurements were taken �n l�ght cloth�ng, w�th an empty
bladder. HR changes and phys�cal f�tness parameters were
measured �n all part�c�pants three t�mes: basel�ne assess-
ment (pre-test, T1), post-test (T2), and 4-week follow-up test
(T3). ETH measured jump performance and 6MWT parame-
ters; other parameters were measured by GT.

S�x m�nute walk test (6MWT): Th�s �s a submax�mal test
used to evaluate aerob�c capac�ty and endurance (16). Wal-
k�ng d�stance was assessed us�ng a three-ax�s accelerome-
ter (G-Sensor, BTS B�oeng�neer�ng SpA, Italy) attached to
the S1-S2 �ntervertebral space us�ng a sem�-elast�c belt (17).
In add�t�on, HR data were recorded w�th a pulse ox�meter
before, �mmed�ately a�er, and one m�nute a�er the test.

Rest�ng HR (rHR): Part�c�pants were asked to measure and
record the�r rHR the day before and the morn�ng of all as-
sessments. HR was measured �n the morn�ng w�th�n one
hour of wak�ng up, before breakfast or tak�ng any med�cat�-

on, �n a seated pos�t�on and rest�ng for at least 2 m�n (18).
The measurement was obta�ned over the rad�al artery.

Max�mum HR: Accord�ng to the Karvonen formula, as 220-
age.

HR recovery (HRR): Def�ned as the d��erence between the
part�c�pant's HR at the end of the 6-m�nute walk�ng test and
the f�rst m�nute of recovery (19). A standard pulse ox�meter
was used for measurement.

Target HR: Exerc�se �ntens�ty of 50-70% of the part�c�pant's
HR reserve was targeted accord�ng to the Karvonen
formula.

Balance measurement: The Flam�ngo Balance Test was
used for stat�c balance measurement. The val�d�ty and rel�-
ab�l�ty of the test and ICC value (0.71) were reported �n a
study (20). The t�mes the part�c�pants fell �n one m�nute
were calculated wh�le try�ng to balance on a 15 cm he�ght
and 4 cm w�de wooden plate (21).

Isometr�c strength test�ng of the quadr�ceps muscle: Quad-
r�ceps' max�mum �sometr�c strength was evaluated w�th
adynamometer (Basel�ne®, Fabr�cat�on Enterpr�ses, Un�ted
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Table 1. Basel�ne character�st�cs and body compos�t�on analys�s of part�c�pants before the �ntervent�on.
Var�ables Total (n=25) HG (n=14) CG (n=11) p
Age (yrs) 21.1±0.9 21.1±0.9 21.1±0.9 0.885a

Body mass (kg) 56.3±5.5 55.4±5.1 57.3±6.0 0.742a

He�ght (cm) 164.0±5.5 164.0±5.8 165.0±5.1 0.447b

BMI (kg/m2) 20.8±1.9 20.7±1.8 20.1±2.0 0.769b

Fat mass rat�o (%) 25.2±5.0 24.2 ± 5.6 26.5±4.0 0.467a

Fat mass (kg) 14.4±4.1 13.6 ± 4.0 15.5±4.1 0.609a

Fat free mass (kg) 41.9±2.3 41.9±2.3 42.0±2.4 0.890b

Total body water (l) 30.8±1.8 30.7±1.7 31.0±1.9 0.631b

MTE (score) 69.5±13.0 78.2±4.3 58.5±12.0 <0.001a

HG: home-based exerc�se group, CG: control group, MTE: mot�vat�on to exerc�se. Data presented as mean±SD; a: performed by Mann-Wh�tney U test, b: performed
by t-test.

States). Measurements were conducted on the dom�nant
extrem�ty and �n an upr�ght s�tt�ng pos�t�on. The h�ghest va-
lue obta�ned from three repet�t�ons was recorded as max�-
mum muscle strength.

Jump performance: Jump performance was evaluated w�th
the countermovement jump test us�ng a w�reless �nert�al
sens�ng dev�ce (G-Sensor, BTS B�oeng�neer�ng S.p.A., Italy).
The dev�ce has near-perfect test-retest rel�ab�l�ty �n jump
measurements. Our measurements were performed follo-
w�ng the gu�del�nes �n a prev�ous study (22).

Exerc�se mot�vat�on: Part�c�pants verbally reported the�r
exerc�se mot�vat�on, g�v�ng a score of 0-100. H�gher scores
�nd�cated h�gher exerc�se mot�vat�on.

Stat�st�cal Analys�s

Stat�st�cal analyses were performed us�ng SPSS Stat�st�cs 25
(v20.0, IBM Corp., Armonk, NY, US) and JASP (v0.16.3,
https://jasp-stats.org). The Shap�ro-W�lk test was used to

ver�fy normal d�str�but�on of var�ables. Accord�ngly, most
var�ables revealed normal d�str�but�on. Basel�ne characte-
r�st�c data were analyzed us�ng the t-test or Mann-Wh�tney
U test. Intragroup results were analyzed by repeated me-
asures analys�s of var�ance (ANOVA) to compare T1, T2 and
T3; the Fr�edman test was appl�ed to analyze values not
normally d�str�buted. The between-subject factor was gro-
ups and the w�th�n-subject factor was t�me (pre- and post-
test, and follow-up). If the ANOVA or Fr�edman test was s�g-
n�f�cant, a pa�red t-test or a W�lcoxon test was performed to
�dent�fy the source of d��erences. Bonferron� correct�on was
used to counteract the mult�ple compar�sons problem. An α
level of p=0.05 was def�ned for stat�st�cal s�gn�f�cance.

RESULTS
Basel�ne character�st�cs and body compos�t�on analys�s of
the part�c�pants are presented �n Table 1. No between-gro-
ups d��erences ex�sted for mean age, he�ght, and body
compos�t�on.

T�me-based Measurements of the Exerc�se Group

HG part�c�pants �mproved or ma�nta�ned all measures from
T1 to T2 (Table 2). At T2 there were s�gn�f�cant �ncreases �n
HRR, 6MWD, countermovement jump (CMJ) he�ght, quadr�-
ceps strength and exerc�se mot�vat�on compared w�th T1. At
T2 there were s�gn�f�cant decreases �n rHR and Flam�ngo
balance scores. HG d��ered s�gn�f�cantly from T2 to T3 for
rHR, 6MWD and exerc�se mot�vat�on. HG �mproved s�gn�f�-

cantly from T1 to T3 �n two measures. At T3, there was a s�g-
n�f�cant decrease �n HRR and Flam�ngo balance scores from
T1. There was no change �n the 6MWD, CMJ he�ght, quadr�-
ceps strength, and exerc�se mot�vat�on.

T�me-based Measurements of the Control Group

Exerc�se mot�vat�on of the CG �ncreased s�gn�f�cantly from
T1 to T3 and T2 to T3 (Table 3).
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Table 2. Compar�son of phys�olog�cal and phys�cal measurements of the home-based exerc�se group at pre-test, post-test and 4-week fol-
low-up

Var�ables Pre-testa Post-testb 4-wk fw-upc F & X2 p, mult�ple p, post hoc  

rHR (bpm) 72.6±4.0 65.1±6.1 68.2±7.4 21.875 <0.05* <0.05a,b;a,c 
<0.05b,c

 

6MWD (m) 535±34 564±30 542±25 12.658 <0.05* <0.05a,b;b,c 
>0.05a,c

 

HRR (bpm) 23.3±6.5 32.4±6.0 28.7±7.1 15.230 <0.05* <0.05a,b;a,c 
>0.05b,c

 

Flam�ngo BT(score) 10.0±4.28 4.93±2.50 6.86±3.92 16.580 <0.05* <0.05a,b;a,c 
>0.05b,c

CMJ he�ght (cm) 19.3±2. 9 22.0±2.9 20.7±2.9 9.108 <0.05* <0.05a,b 
>0.05a,c;b,c

Quad strength (kgf) 13.1±2.3 14.6±1.8 12.9±1.9 10.396 <0.05* <0.05a,b 
>0.05a,c;b,c

MTE (score) 78.2±4.3 83.3±7.5 78.6±7.6 13.535 <0.05* <0.05a,b;b,c 
>0.05a,c

 

*: stat�st�cal s�gn�f�cance, Bonferron�-corrected. Data are presented as mean±SD. rHR: rest�ng heart rate, HRR: heart rate recovery, BT: balance test, CMJ: counter
movement jump, Quad: quadr�ceps, MTE: mot�vat�on to exerc�se.

Table 3. Compar�son of phys�olog�cal and phys�cal measurements of the control group at pre-test, post-test and 4-week follow-up.
Var�ables Pre-testa Post-testb 4-wk fw-upc F & X2 p mult�ple p post hoc

rHR (bpm) 70.9±7.6 71.0±5.5 73.7±7.2 1.297 0.295 >0.05a,b;a,c 
>0.05b,c

6MWD (m) 520±30 524±44 521±33 0.727 0.695 >0.05a,b;a,c 
>0.05b,c

HRR (bpm) 30.2±6.9 29.3±7.2 32.2±6.5 3.235 0.061 >0.05a,b;a,c 
>0.07b,c

Flam�ngo BT(score) 9.91±6.11 8.46±5.24 9.36±6.12 0.629 0.543 >0.05a,b;a,c 
>0.05b,c

CMJ he�ght (cm) 17.6±2.3 18.5±3.5 19.0±4.0 1.841 0.185 >0.05a,b;a,c 
>0.05b,c

Quad strength (kgf) 12.9±3.2 14.0±2.2 13.0±2.0 2.794 0.085 >0.05a,b;a,c 
>0.05b,c

MTE (score) 58.5±12.0 58.0±13.0 62.3±14.4 7.786 0.020* >0.05a,b 
<0.05a,c;b,c

*: stat�st�cal s�gn�f�cance, Bonferron�-corrected. Data are presented as mean±SD. rHR: rest�ng heart rate, HRR: heart rate recovery, BT: balance test, CMJ: counter
movement jump, Quad: quadr�ceps, MTE: mot�vat�on to exerc�se.

Repeated-measures ANOVA for Group or Interact�on of
T�me E�ects

F�gure 2 presents phys�olog�cal and phys�cal parameters
changes accord�ng to t�me and part�c�pant groups. Accor-
d�ngly, t�me and group e�ects were s�gn�f�cant �n rHR and

HRR, demonstrat�ng the exerc�se �ntervent�on's e�ect�ve-
ness on d��erences �n HR measurements between groups.
In other words, rHR and HRR �mproved at T2 and pers�sted
at T3 �n the home-based exerc�se group compared w�th T1
(F�gure 2).
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F�gure 2.  . Results of repeated-measures ANOVA for group or �nteract�on of t�me e�ects. x: p-values for t�me, y: p
values for t�me x group �nteract�on e�ect, z: p values for group �nteract�on.

DISCUSSION
S�gn�f�cant �mprovements �n post-�ntervent�on phys�olog�-
cal parameters, �nclud�ng rHR and HRR, and 6MWD, quad-
r�ceps muscle strength, jump he�ght, and balance scores �n-
d�cated an overall �mprovement �n funct�onal exerc�se ca-
pac�ty, endurance and strength. However, the 4-week fol-
low-up evaluat�on results revealed that th�s �mprovement
was not ma�nta�ned for all parameters except rHR, HRR and
balance scores. For the control group, the above g�ven para-
meters d�d not change over t�me.

Depend�ng on the f�tness level, a s�gn�f�cant decrease �n HR
�s expected seconds a�er aerob�c exerc�se (9), for accelera-
ted card�ovascular recovery. Also, �t has been shown that
there �s an �ncrease �n HRR when phys�olog�cal f�tness de-
velops (23). Th�s relat�onsh�p �s based on the coord�nated
�nteract�on of parasympathet�c react�vat�on and sympathe-

t�c w�thdrawal dur�ng recovery (10,24). In th�s study, exerc�-
se tra�n�ng pos�t�vely changed walk�ng d�stance, rHR and
HRR values a�er 6MWT �n the HG group. Walk�ng d�stances
of part�c�pants are cons�stent w�th other stud�es �n s�m�lar
populat�ons (25). Furthermore, cl�n�cally s�gn�f�cant �ncre-
ases �n endurance capac�ty dur�ng 6MWT can be pr�mar�ly
attr�buted to �ncreases �n oxygen uptake capac�ty (26). It �s
known that phys�cal act�v�ty �ntervent�ons, espec�ally aero-
b�c cond�t�on�ng, a�ect heart's autonom�c regulat�on and
�mprove card�ovascular r�sk factors (27).

A�er e�ght weeks of superv�sed aerob�c tra�n�ng, card�ac re-
covery can be susta�ned a�er 10 months of cont�nuous exer-
c�se tra�n�ng at home (28). Our f�nd�ngs from the 4-week fol-
low-up emphas�ze that the pos�t�ve e�ects of exerc�se, espe-
c�ally on HR parameters, cont�nue for four weeks are s�m�-
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lar to the long-term f�nd�ngs of a prev�ous study. Thomas et
al (29). reported that a�er 12 weeks of aerob�c exerc�se, phy-
s�olog�cal �mprovements �n card�ac parameters could be
part�ally preserved even at one-year follow-up.

S�m�lar to a study �n the l�terature (26) that appl�ed Zumba
tra�n�ng to female college students, the HG group exerc�sed
at an �ntens�ty of 50-70% of the HR reserve for s�x weeks,
three days a week, and s�gn�f�cant �mprovements were ob-
served �n muscle strength, balance and jump performance,
wh�ch we cons�dered as phys�cal f�tness parameters. Howe-
ver, the control group had no change �n phys�cal and phys�-
olog�cal performance. The results of the exerc�se and cont-
rol groups may have re�ected the pos�t�ve e�ects of the �n-
tervent�on program �n the current study �n the HG group,
based on stud�es (30) that reported that exerc�se was pos�t�-
vely correlated to muscle strength and �mproved phys�cal
performance. A well-planned step aerob�c exerc�se program
�mproves aerob�c capac�ty, lower extrem�ty muscle st-
rength, and stat�c balance ab�l�ty, even �n the elderly (31).

Desp�te extens�ve research on f�tness sensors and the�r ap-
pl�cat�ons, mot�vat�onal techn�ques for us�ng th�s techno-
logy st�ll need to be explored (32). O�en, the stud�es were
prov�ded w�th electron�c HR mon�tors for part�c�pants' use,
and program adherence was encouraged by us�ng weekly
phone calls and exerc�se d�ar�es (33). In our study, the v�su-
al feedback and s�gns presented as �nnovat�ons by the
smart step board may have helped �ncrease the�r exerc�se
mot�vat�on by d�rect�ng the users accord�ng to the HR var�-
able. Also, the CG group d�splayed s�gn�f�cant t�me-depen-
dent d��erences �n exerc�se mot�vat�on. It �s poss�ble for
students' mot�vat�on to be a�ected by many factors (seaso-
nal trans�t�ons, emot�onal state, etc.).

The small and one-s�ded sample s�ze �s a l�m�tat�on of the
study. Also, the phys�cal act�v�ty status of part�c�pants befo-
re the �ntervent�on could have been evaluated �n deta�l. The
lack of IPAQ short form or other object�ve measurements to
evaluate the sedentary behav�ours of the part�c�pants led to
a l�m�tat�on regard�ng the phys�cal act�v�ty levels of the gro-
ups. Add�t�onal stud�es are needed to �nterpret �nd�v�duals'
feedback better us�ng the smart step board. However, the
results of th�s study w�ll contr�bute to research on the pre-
parat�on of new exerc�se prescr�pt�ons that allow mon�to-
r�ng of techn�cal mod�f�cat�ons of the dev�ces (step board)
used wh�le exerc�s�ng, and the smartphone appl�cat�on. In
add�t�on, the fact that young female adults are more �nte-
rested �n step aerob�c exerc�ses than men, suggests that our
results are also cruc�al from a soc�o-psycholog�cal po�nt of
v�ew, as �n prev�ous study (26).

In add�t�on to all of these, the smart step board used �n th�s
study can �ncrease exerc�se part�c�pat�on pract�cally and

pragmat�cally. It can prov�de new exerc�se env�ronments
that w�ll help us understand by chang�ng the unhealthy l�-
v�ng behav�ours of �nd�v�duals. It stands out as a des�gn
that benef�ts users look�ng for safe and superv�sed exerc�se
coach�ng to conduct exerc�ses at home, to �mprove phys�cal
and phys�olog�cal f�tness.

To conclude; a s�x-week home-based step aerob�c exerc�se
�ntervent�on can �mprove phys�cal and phys�olog�cal cond�-
t�on�ng capac�ty �n sedentary un�vers�ty students. Future
stud�es may be conducted on d��erent exerc�se �ntervent�-
ons and populat�ons. It can also random�ze part�c�pants by
phys�cal act�v�ty level.
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