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Article Info ABSTRACT

Article History: A scientific attitude is important for students to have because
Received scientific awitudes affect the learning process and outcomes. One
Revised way to improve scientific attitudes in stlmts IS USINg interactive
Accepted and mteresting learning media. Therefore, this study aims to see the
Published effect of using virtual laboratflly media on students’'s scientific
Keywords; attitudes. The method used in tl'a study s a quam:itatiw: method
Riology with a quasi-experimental design. The instrument used in this study
Labbritories was a scientific attitude questionnaire m the form of a Likert scale.
Protist The data were analyzed descriptively and differently. The r@F@irch

Scientific attitudes

smnples used was 70 samples divided into 35 samples in the

experimental class and 35 samples in the control class. Based on the

results of the study, it was seen that there was an increase in the

average value of scientific attitudes in each dimension of scientific

attittides after carr}ving out ]earning with vaua] ]nbo‘mt(:ry media. Ir

was also known that based on ANCOVA test, the significance value

was 0.000<0.05. So, it can be concluded that virtual laboratory
media can im]:uuvr the scientific attitude of students.
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INTRODUCTION

One of the important attitudes to have in science leaming is scientific attitude (Hunaepi, 2016,
A scientific attitude 1s a person’s view or a person’s way ofthinking according to scientific methods so
that a tendcncy appears to accept or reject {Salam, 2005). A scientific attitude 1s essenrial because a
scientific attitude determines one's achievement in compicting the Icarning process (pophan, 1995 in
Anderson & Krathwohl, 2001). The scientific attitude is one factor in an individual that affects
learning outcomes {Purwaningsih, 2007; Kusuma et al., 2013). Students who have a high scientific
attitude will have ﬂuency in thinking to be always motivated to excel and have a strong commitment to
achieving success and excellence [Bal‘larudi WQI‘I}-‘LU‘]i, 2007}, However, based on several studies that
have been conducted previously regarding sctentific attitudes in students, it 1s known that the scientific
attitude of students in Indonesia still tends to be low [Sukaesih. 2011; Gania, et al, 2016).

Accurdirlg o Dim}-'ati and Mudjimw (_2004}, scientific attitude consists of five dimensions:
curiesity, responsibility, discipline, honesty., and conscientiousness, as shown in Table 2. Scientific
attitudes in students can be raised through interactive activities that can stimulate ﬂexibility, curiosity,
and interest in students’s learning, as recommended by Dewey and Fiere (Hunaepi, 2016). Besides,
appl}’ing a learning model, which at the time of its implcmcntﬂtion requircs a scientific attitude and

scientific (scientific) skills, for example, with a resear.ch practice learning model (Mufida, Sigit, &
1
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Ristanto, 2020). This 1s in accordance with what is required and stated in the curriculum (Suryani,
2016).

One way to improve scientific attitudes in students is by make an innovation of learning media
that Integrate scientific attitude mdicators and contain of scientific activities such as practicum so thar
students can learn independently (Damayanti, Ngazizah, & Sct}-‘adi. 2013). One Dfleaming media that
are believed to impmvc students's scientific attitudes 1s virtual laborator}-‘ media (M-BafushL 2009
Tuysuz, 2010; Tatlt & Ayas, 2013). Virrual laboratory media is mnteractive media that can imitate
activities in the labomtor}' so that users feel currently carrying out practical activities (W ahyuni, 2010;
Muladi et al., 2011; ]aya, 20[2).

By using appropriate multimedia in the laboratory (compurer simulation), which contains
nteresting interaction to users especially students, they can learn construcrively and cnhﬂc their
scientific attitude because they become more skilled in solving the problems (Sahin, 2006). Based on
tl‘lc rESu.!tS OF a nECL-]S aml}’sis on StLlClt'_‘l‘ltS. it was kl]f)w11 tl1at prDtiStS was L_Ol-lsidcl_fd as tl‘lf_‘ Most
difficult subject matter to understand. Actually, the learning media of Protists has been developed to
make students understand about Protists eastly such as interactive multimedia, chart media, magazine,
monopo]y game media, and many more [Rukmana, 2014; Andriyani. 2016; Pratiwy, et al, 2017) Bur
there are no pmtists learning media that also can 11@[13 enhance scientific attitudes. Therefore, the virtual
lab media of Protists that has been developed by using scientific attitude indicators was believed can
enhance the scientific attitude of students are needed to tested by implemented that media to students.

RESEARCH METHODS
Reseaifsh Design

The research method used in this study was quasi-experimental with nmquivalent control
group design. There was an experimental group and a control group and both of groups received a pre
test and post test. 'ﬂe experimental group were given a treatment. (Arikunto, 2003). The quasi-
experimental design can be seen m Table I. The data of pretest and posttest were analyzed with
prerequisite test used the Kolmogorov-Smirnov test and the Levene test. Then to did hypothesis test

used the ANCOVA test.

Table I. Quasi-experimental design
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Class Pretest Treatment Posttest
Experiment O1 Virtual Laboratory 02
Control O3 Conventional Learni ng (@7

Note:
01,03, Pretest, Os Oy, Postes

Population and Samples

This research was conducted in the odd semester, on Novalbcr 2019-March 2020 in SMA
Negert 2 Krakatau Steel, Cilegon. The research sample used@ 35 students from the experimental
l:'lass a.l-ld 35 Studfnts ffDnl tI‘lE CDl-ltrol Class. TD L-Ictcrn'lil-l['d ExPEriﬂlCl‘]tal Class al]cl CDntrDl ClaSS was
selected by a simple group random sampling method. This method was used because the population
was considered homogeneous (Sugiyono, 2013). It was proven by the result of the homogeneity test,

which has a significance value of 0.872>0.05.

Insttuments

The data obtamed were the pretest and post-test scores of student’s scientific attitudes from
cxpcrimcn[al class and control class, which was collected []n'uugl‘l a scientific attitude instrument that
was valid and reliable. The instrument has been tested by the expert validators and also has been
calculated by used pearson product moment for the validity test and alpha cronbach for the reliability
test. The instrument consisted of 45 item statements arranged by the dimension of scientific attitudes
E “ Frist Author et al @j!'.rnﬂljpbio[@}lgﬂmi].com
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(The dimension of scientific attitudes can be seen in Table 2). In each item of the statement, the
I’CSPOTICI ent can CI'I(JD 5C Onc Of tl‘l{_‘ ANSWCrs accﬂfding to t11CiT C110icc. ranging Froln Stronglv angC1 angC.
disagree to disagree strongly.

Table 2. The dimension of scientific attitudes
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The dimension of
No

Scientific Attitud Indicator

1 Curiosity a. The enthusiasm of students to do a practicum
b. The brave attitude of students in asking questions
c. A curious attitude in looking for a cause and effect rehtionsl‘lip can

occur bascd on CXPCYLI]ICHCS ﬂ.ﬂd diSCllSSiOI‘JS conductcd b}’ StLT.ClCI'lES

2 Responsibility a. Students prepare reports in earnest
b. Students carry our practicum in accordance with work procedures
seriously
c. Students feel satsfied if they can carry out practicum as well as

possible

3 Discipline a. Students obey the rules in the Iaborawr}’
b. Students use time as effectively and efficiently as possible in carrying
out practicum
c. Students submit reports on time

4 Honcsty a. Students report to the teacher if thcy malke mistakes in carr}’ing out
practicum
b. Recording actual data acmrding to observations
c. Not cheating the results of observations and reports of other

studcnts

5 Conscientiousness a. Students make observations with the senses as needed and gather
relevant facts
b. Students can use practicum tools and materials properly and
Corrcctl)’

c. Students do the experimental steps correctly

Procedures

At first, before started the le:{mingprotists, the research samples were determined and
differentiated into two groups. There were a control group and an experimental group. Both of the
CKIJL'L'il]“_'I]LB.I alld tI‘lf_‘ L_Dlltr‘_)l gIU“P L]SL'L'I L'I'IE_' same IE_‘H.IT]I‘.I'Ig I]“_'tl'l‘;)d. Bllt l.'l“_')«" were I'Ia\"l_' a L{il‘fl:rf_‘l‘lL
treatment when did practicum activity. The control group was a class that was not using a virtual-lab
when they were doing a practicum, so they did their practicum by used the conventional laboratory.
While the cxpcrimcmal group was a class that was Llsing virtual lab when th ey were dc:ing a practicum,
so the wvirtual lab was substtute the conventional Iabomtor}f. During the Pmcticum activity. the
experimental and the control class was accompanied by their biology teacher. The practicum of Protists
implemented only once for each class after they leamed the theory about Protists.

Before the students learned about Protists and after the students did a practicum of Protists,
students in the contral and experimenrnl class were asked to answer the scientific attitude instrument to
knew their gain score after the leaming process. The mstrument that was used for pretest and posttest
had no differences. Furthermore, the data that has been obtained through scientific attitude instrument
wdas Cl'la.llgi_‘d ir]tU 4 5CO0re. Tl'“.'l] '.1“: 5C0res W’E.‘].ﬂi.‘st:_‘d r(_)r [11C dlla])"sis ]__‘II.'E.‘I.‘L‘CluiSELE Lest d.lld 11}’1_“.)[11(_'5i5

test. The schematic diagram of the experiment can be seen in Figure L.
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Figure I. Schematic diagram of the experiment

Data Analysis

The data that has been abramed t]'lmug]'l scientific attitude instruments was c]ungs‘d into a score.
Then the score were analyzed descriptively and diffcrent]}-‘ by used SPSY software. The descriptive
analysis in this study was carried out by presenting frequency tables and histograms. While, for the
prerequisite test used was the Kolmogorov-Smimov test to determine the noaality of the dara at o =
005 ﬂnd r]‘ll'f LEVE‘]‘I(‘ test to Clerl'.'rﬂ'lin(' r]‘ll'f |‘I(‘Jm(‘!g£‘n?fl’}-‘ OF dﬂrﬂ at gl = 005 BRSECI on I:}'I? I’[‘Slllt G'F rh[‘
norma.lity test caaccl out on the score of scientific attitudes, the results show that the dara is normally
distributed, sig=0.05, and based on the result of the homogeneity test carried out on the score of
scientific atritudes, the results show thar the data was homogmous. sig?0.0S. Because the data was
normally distributed and homogenous, then to did hypothesis test could using the ANCOVA test to
see the effectiveness of using virtual laboratory media at @ = 0.05. It used ANCOVA because to see
the effectiveness of the treatment m the experimental group. Furthemmore, ANCOVA test was used to
ensure that pretest dctivit}' did not affect the score of scientific attitudes, because by using ANCOVA
test the variance of other factors outside of the independent variable can be controlled (Putrawan,

2017).

RESULTS

The research result is descriptive statistics on the value of scientific attitudes: minimum scores,
maximum scores, total scores, average scores, standard deviation values, and vartance in the
cxpcrimmtal and control classes (Table 3).

Table 3. Descriptive statistics of the value of scientific attitudes on students (n=35)

Min Max Total Average SD Variance
Pretest Experiment 6917 80.83 265749 759283 287783 8.282
Postrest Experiment 75.00 82.50 2756.67 78.7620 228998 5244
Pretest Control 69.17 80.00 2600.00 742857 2.66681 i b
Posttest Control 7083 81.67 264748 756423 Zihe{L3 6.539

B on Table 3, it 1s known that at the time of the pretest, the lowest score of scientific
attitude in the experimental clasmd the control class was the same, namely 69.17, and the highcst
score of scientific attitudn the experimental class was 80.83 while in the control class it was 80. At
the post-test, the lowest score of science process skills in the experimental class was 7§}vhile in the

control class was 70.83, and the hig]wsr score for science process skills was 82.50 while in the control

class 81.67.
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The Result of The Scientific Attitudes Pretest and Posttest
The average value of cach dimension of students's scientific attitudes during the pretest and
£ g P

post-test in the experimental class and control class can be seen in Table 4.
Table 4. Average value of scientific attitudes in each dimension in the experimental class and control
class (n = 35}

No. The dimension of Scientific Attitudes P Posttest P P .

1 Artitude of Curiosity 76.55 78.81 744 79.28
2 Responsibilit}' 75.00 78.69 75.71 72.74
3 Discipline Attitude 75.48 78.93 71.78 71.07
4 Honest Atritude 80.36 81.67 74.28 80.36
h] Careful Atritude 72.26 F5TI 75.24 74.76

Average 75.93 78.76 74.28 75.64

21

Based 5 the calculation of the pretest and posttest scores of scientific attitudes in the
expertmental class. There was an increase 1n the value by a difference of 2.83. The pretest score had an
:lver:lge Q'F 75.93‘ t}'le Pﬂstvtcst sCare I-Iﬂd an :lver:lge Of78.76 (Tﬂbll‘ 4), ﬂ.nc] t{'lf_' increﬂse Occllrred
on all dimensions of scientific attitudes in the experimental class.

Figure I shows the increase in the average value of each dimension of scientific attitudes in the
experimental class and the control. The study's findings indicate tm the average scores of
responsfbi]iry arritudes, disciplinary attitudes, and conscientiousness i the ﬂperimenra] class
cxperienﬂ‘l a higher increase than the control class. However, for curiosity and honesty, the mean score
increase in the experimcntal class was not much highcr than that in the control class. Besides, it is also
known that the value of rrsl:rousibility attitude 1s the Iﬁghcst increase in scientific attitude and honest
attitude is the lowest increase after using virtual laboratory media.

The mean value of students’s pretest and posttest that has been obtained from the scientific
attitude instrument has calculated the value of Normalized Gaff) (%) on each dimension of scientitic
attitudes. The results of the Normalized Gain Score calculation can be seen in Table 5.

—

-4 -2 0 2 4 6 8
Attitude of Guriosity Responsibil ity Discipline Atttude Honest Atttude Careful Attitude
m Experiment 226 3,69 345 L31 345
m Control 4,88 -2.97 071 6,08 -0.48

Figlme 2. The result of increase in average score in each dimension of scientific attitude in the control
class and the experiment class

s 4 )
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Table 5. Normalized gain score (%) scientific attitude

No. The dimension of Scientific Attitudes N Gain fonee () &:50)
Control
1 Attitude of Curiosity 9.64 + 335 [9.06 £ 1538
2 Responsibility 14.76 *+ 3,35 12231538
3 Discip]iue Attitude 14.07 + 3,35 -2.52 + 15,38
4 Honest Attitude 6.67 = 3,35 23.64 £ 1538
5 Careful Attitude [2.44 + 3,35 -1.94 £ 15,38
Mean 11,51 5,20
Min 6.67 -1223
Max 14.76 23.64

Based on the results of the calculation of the N gain score in Table 5, it 1s known thar the
increase in the average value n the experimental class is greater than the control class and has an

merease m the difference of 6.31%.

The Result of ANCOVA Test
In the AN(:OVAt, which was carried out on the post-test and pretest data on scientitic
attitudes, the results were shown in Table 6.

Table 6. ANCOVA test tesults of the scientific attitudes score on students

Source Type III Sum of Squares df Mean Square B Sig.
Corrected 339.817 2 169.909 49,255 000
Madel 110.037 I 110.037 31.899 2000
Intercept 169.496 I 169.496 49,135 000
Pretest 76.034 I 76.634 22.215 2000
Class 231.123 67 3.450

Error 417782.900 70

Corrected Total  570.940 69

Hypothesis testing using ANCOVA with ¢ = 0.05. Based on Table 4, it is known that the
signiﬁcance value is 0.000 <0.05, so that HO is rejected. So it can be concluded that without a pretest,
at the 95% confidence level, there 1s an effect of the use of virtual laboratory media on the posttest

scores of students’s scientific attitudes.

DISCUSSION
Based on ANCOWVA test results on students'ss scientific artitudes, it was obrained thar a
significance value was 0,000 <0.05 (Table 6). It was concluded that the use of virrual laboratory media
affected the incremin students’ss scientific arttitudes, but the pretest did not mnfluence the increase.
According to the calculation results, it is known that the average value in all dimensions of scientitic
attitudes has increased after using virtual Iaboratory media. The average increase in value was 2.83
(Table 4). This sIs that the use of virtual laboratory media has a positive effect on students’ss
scientific attitudes. This 1s in line with previous research, which shows that the scientific attitude of the
group using virtual laboratory media s higher than the group using conventional media (Al-Balushr,
2009 Hayat. 2011; Shah & Khan 2015; Gaftar, 2016; Hizbi, 2019; Ekaputra, 2020}. Ch:mges n
scientific attitudes prove that a person's attitude is not innate but can change or be dynamic due to the
influence given, such as the learning process (Dayaksini & Huclaniyah, 2006). However, the low
increase in scientific attitudes is suspccted because the time taken ro develop students'ss scientific
attitudes is less than optimal, Time limitations will affect the effectiveness of efforts to increase
scientific atttudes because scientific attitudes are a combination of several mental habits, or the

5 '1 r Frist Author et al jt:rn:ﬂjpbio@gmni],com
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tendency to react consistently to an object; it requires a long and consistent period in developing a
scientific attitude in a person (Ga.laucl & Hukins, 2002 ),.

The first dimension of the scientific attitude is curiosity. An attitude of curiosity is an act that
always seeks ro find out more deeply and extensively by investigating somcthing that 1s learned, seen,
and heard. {Samani & Hari}-‘anto. 2012; Dar}-‘anto & Darmiatun, 2013}. Based on the study results, the
attitude of curiosit}-‘ had an increase in the average value of 2.26 (Tablc 4}. Increased Cl!t’iﬂsit}-‘ in
students is likely due to virtual laboratories, including learning media thar are new to them; therefore, it
contributes to the curiosity or curiosity of students indircctl}-‘ to carry out practicum and obtain
information :Krcch & Bal]anche}-‘. 1962; Camevale, 2003; Supriyadi & Yunia, 201 7). Curiosit}’ in
students is also encouraged through the questions given (Harrison, 2014). In virfgghl laboratory media,
some questions and orders may participate in inﬂumcing the increase in curiosity of students.

Howg:r. based on the calculation results, the results show that the increase i the average value
of curio sil::;.r in the experimental class is no better than the average value of curiosity in the control class.
The possibility of this is because students are much more enthusiastic when they see new objects
directly. In principle, to help build curiosity in students in learning science thmugh direct experience
(Mustart, 201 1),

The second dimension of scientific attitude is the attitude of rcsponsibifit}-‘. Rcsponsibilit}-‘ 15 a
person's behavior to fulfill obligations and rasks that must be carried out (Mustari 2011; Daryanto,
2013). Observation activities, analyzing observational data, and reporting observations' results can
foster an attitude of rcsponsibilit}* very well in students (Bilgin. 2009; Ba}-‘ram & Comek, 2009}
Therefore, the atritude of rosponsibi]iry to students can be increased with virtual fnl‘\ommr}f media. In
virtual laborator}' media, students'ss responsibility attitudes are trained with media independently,
which means students must operate, answer questions on the quiz content, make observations on
practicum content, and report individual observations.

The third dimension of scientific atritude is discipline. Discipline is individual behavior formed
from a series of activities that require a sense of obedience, awareness, order, and a fceling of pleasure n
carrying out all applicable regulations (Hardianti, 2008; Ardiansyah & Prasetyo, 2013; Suradi, 2017).
So it can be concluded that a disciplincd attitude can be formed with a series of activities in which it
requires obedience, awareness, order, and pleasure feelings. Based on the study results, there was an
ncrease in the average value of‘discipﬁnc through the use of virtual labo ratory media (Table 4). This 1s
probably due to practicam content on virtual laboratory media that displays research activities
sequcntiaﬂy with an attractive and fun appearance (Sury:mcla. Rusdi, & Kusumawari, ?.017). It s 1101:\cc|
that it can make students accustomed to discipline in doing practicum. Also, it 1s known that media
that displays audio can improve students’s attitudes towards discipline (Smaldino; Purnama, 2015),
Virtual Iabomtor}’ media is a media that has audio facilities; therefore, it is possiblc that this also
encourages an increase in disciplinary attitudes in srncms who use virtual laboratory media.

The average value of disciplinary attitudes is better in the expcrimental class compared to the
control class because, in the experimental class, students can complete observations on time and are not
preoccupied with prcparing tools and materials if some tools or materials have been ilorgotten to bring
(Yanti et al., 2019). The fourth dimension of scientific attitude is conscientiousness. A conscientious
attitude is careful, unhurried, and thorough behavior in carrying out an activity in order to avoid
mistakes and get good results :;Ashari. 2015; Hartono, ZU[()}. Incrcasing conscientious attitudes can be
done by conclucting observational activities, anal}_’zing data from observations, and rcporting
observations [Bilgin, 2009; Bayram & Comek, 2009).

In the Virtual Laboratory media, there is practicum content that contas virtual observation
activities, and students are required to report the results of their observations. Based on the results of
the sruc]y, it 1s known that the conscientious attitude of students who use virtual fﬂbommr}’ media has
increased (Tablc 4. However, the average value increase is not signiﬁcant; this 1s likely because
students do not have a sense of wrongdoing when doing scientific work. After all, with virtual
laboratory media, students can easily carry out practicum activities without worrying aboutr making

mistakes, not to practice accuracy (Handayani, Tapilﬁtw. Wulan; McMaster, 2011). Also, in the
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Virtual Laboratory media, students only make observations i a simple torm (such as only observing
the sl‘lape ofa moving clcvicc). so students are still not used to making detailed observations of an
object or phenomenon. Students's low attitudes of accuracy are caused by students being unaceustomed
to making detailed observations of an object or phenomenaon and repeating the tme of measuring and
recording research data (Ulva et al,, 2017).

The fifth dimension of scientific attitude is ]‘IOT‘]ESI:}-‘. Honest attitude 1s the act of someone who
15 accustomed to objectively asscsﬂg an object (Purnama, 2008). Based on the research results, it turns
out that the increase in honesty m the experimental class s lower than the control class (Figure 1.
Even though it should be with virtual laborarory cdia. students are berter rrained ro do it
independently and nar collaborate with other friends. This is not in line with research conducred by
Dyah Permata Sari, which explains that virtual laboratory media can train honest attitudes to students,
especially during practicum (Sart, 2013). The low level of honesty among students may be influenced
b}’ other factors such as desire, group affiliation, and Personalit}’ (K_L'rch et al., 1962}.

CONmJSION

Based on the research results, it is known that it is true that virtual Iaboratory media can improve
scientific attitudes in students. This is known based on the increase in students’s average value of
scientific attitudes after using virtual Iabomtor)' mcaq and the ANCOWVA test results, which state that
the signiﬁcancc value 1s 0.000 <0.05. Then, the results of this study can be used as a reference in
determining learning media of Protists especially for senior high school students of class X MIA and
also it can be used as an information or a reference about the problems of scientific attitudes in
students.
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