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Abstract -This study aims to determine the learning problemsn molecular genetics. This type of research is degative quantitative
research. Methods of data collection were conductelly interviewing professor of genetics and distribting questionnaires to students
who have taken the course genetics. Results of thieidy are students experiencing difficulty in studing the molecular genetic material
because the material is abstract and limitations ofising instructional media used, for it takes thedarning multimedia interactive
android-basedhat can assist students in learning.
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|. INTRODUCTION process of learning and teaching material the disehich

Genetics is a compulsory subject studied in colléyee has not been in accordance with the needs of tltests in

of the majors studying genetics courses in colleges
biology. Genetic material learned in college ingsd
classical genetics (Mendel genetics) and moleagdaretics

(chromosomes, DNA, genes, and the processes agsbcia

with it such as replication, transcription and slation).

The learning process and the learning outcomes of

genetics is still a problem in many Workforce Edigra
Institutions (LPTK). Hera (2017:53) states that tenetic
material that is difficult to comprehend. Mahmudg015:
504) states that the course genetics has a hifibuttiy level
for students of biology education. This is duehe tack of
ability of the students in understanding the malcu
genetics concepts that are abstract or cannot servdd
directly. Low student learning outcomes
genetically reinforced the perception that the rsmiénce of
genetics.

Niwangtika (2017) stated that the lack of resulfs o

student learning in subjects genetically reinforctue
perception that the hard science of genetics. On¢h®
factors that cause low results of student learnmghe

in subjects

understanding the subject matter. This is in acoed with
the opinion Cimer (2012) that the appropriate lesyn
should be appropriate to the needs of studentscandses
taken.

Based on preliminary observations in mind that the

molecular genetic material is the material difficuio

understand by the students. The learning procedsrie by
means of presentations and group discussions. $heofl
teaching materials such as bookandouts, and interactive
multimedia still make most students find difficultin

studying the molecular genetic material. The puepofsthis
study was to determine the problems faced by lecsuor
students during study molecular genetics so youficahan
alternative solution to solve it.

II. REVIEW OF LITERATURE

Teaching materials is a set of learning materialighed

and prepared based -curriculum. For teachers teachin

materials serve to direct all the activities in tle&arning
process, while for students teaching materials uiley the
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learning process. Teaching material also servesams
evaluation tool belajaran achievement (Lester, ZBY3.

One type is a multimedia teaching materials. M uiiia
is all media components such as text, images, dimma
sound, and film or video is presented in a tooladhimitra,
et al., 2004: 75). Ivers and Ann (2010: 2) stateffimedia is
the use of media for presenting information. These
combinations can contain text, graphics, animatiorages,
video and sound.

Definition multimedia in science includes some a&tpe
of synergy, between text, graphics, static imagaesnations,
movies and sound. In multimedia Progress can be
categorized into two groups, namely linear multiraeand
interactive multimedia. Linear Multimedia is a moiedia
that is not equipped with a control device ther&sfquential
or sequential nature and duration of the broadcast be
measured. Film and television are included in dnisup.
While a multimedia interactive multimedia is equégpwith
a controller that can be operated by the userhsaser can
choose what is desired for further processing 8aj2012:
219). According to Rizky (2016: 41), multimediatie use
of various types of media that are presented seigligror
simultaneously to convey the topic or information.

. METHODOLOGY

This study is a quantitative descriptive. This egsh
subject is a lecturer in genetics and biology etioca
students at the Universitas Negeri Padang, STKIRIPG
Sumatera Barat, and Universitas Bung Hatta. Thigdysis a
research method that is trying to get an overviavd a
interpretation in accordance with the actual situat This
study focused on the analysis of the problems, s)eadd
learning syllabus of lectures in molecular genetithis
analysis refers to the stage of the Preliminargassh from
the stage of development models Plomp.

Data was collected through interviews with theueet in
genetics to determine problems in the learning gssc It
also conducted interviews and questionnaires tdesits to
know the difficulties of learning and teaching mi&s used
by students.

IV. RESULTS

1. Problem Analysis

Based on interviews with three people lectureranagics
at the college note that in general the studente déficulty
in learning the material DNA, chromosomes, gened an
DNA replication. This is because the material istedzt and

a lot of talk about the process, so we need a mibdiis
able to describe or visualize the material to beeneasily
understood.

Based on the results of questionnaire analysibefasue
that was distributed and completed by 40 studenibsotogy
education showed that 55% of the students statetkmnt
DNA, chromosomes and genes is a material thatfiult
to understand, 68% of the students stated matenidDNA
replication is a material that is difficult to undeand , 55%
of students said it was not able to understandrthterial of
DNA and chromosomes merely by reading the explanati
through textbooks, 61.5% of students said it wasaie to
understand the material on the process of DNA cafibn
only by reading the explanation through text boaks] 90%
of the students stated require a learning mediundyst
material on DNA, chromosomes, genes and DNA
replication.

Based on the results of research interviews witleeth
people lecturer in genetics, it is known that tleaching
materials used by professors in the learning po@eghe
form of handouts textbooks, andMacromedia Flash.
Disadvantages of handousnd books are not able to
visualize the concepts of a process, while the latk
Macromedia Flash is only usable with the help af laptop.

In addition, not all students have the book at tinge of
learning, students also have difficulty accessingjieen
faculty instructional media such aMlacromedia Flash
because not all students havéaptop, so that access to the
use of the media is limited. Students who do noteha
laptop it difficult to learn the subject matter back hame
Based on the observations of the uselagtops in the
learning process revealed that only 25% of studbatse
laptops. The use oflaptops as an aid in teaching media
access has the disadvantage, among others, hagea la
weight and size, it is not practical because it benused
anytime and anywhere, as well as pritagtop relatively
expensive cause not all students have it. Lectaguires a
media that is interactive, communicative, practiediractive
appearance, using the Indonesian language andntooite
content according to student ability S1 as suppgrthedia
in explaining the matter of DNA, chromosomes, geaed
DNA replication.

Based on the results of questionnaire analysibefasue
note that 97.5% of students ovmobile phones based on
Android. This is a consideration for researchers to create
multimedia interactive learningndroid-based can be used
by all students and accessible anywhere.
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2. Multimedia Learning Needs Analysis

Based on the results of learning multimedia needs
analysis questionnaire, found that 87.5% of stuzletated
the use ofandroid can be used as a means of support in the
learning process in the classroom, 92.5% of thelestts
stated in need of interactive learning multimedaleations
that can be accessed wumobile phone-basedndroid to
understand the material of DNA, chromosomes, gemes
DNA replication, 80% of the students agreed if nmuddia
interactive learning based android created with themes
such asgames, 85% of the students agreed if multimedia
interactive learning based amdroid created by appearance
of attractive colors, 87 , 5% of the students agjréethe
multimedia-based interactive learningndroid has an
animation that can assist in visualizing the subjeatter,
82.5% of the students agreed if the multimedia-thase
interactive learningandroid has pictures can helping in
visualizing the subject matter, 80% of the studeagseed
when multimedia-based interactive learnmglroid has not
boring music to see, 80% of the students agreednwhe
multimedia-based interactive learniagdroid material in the
form of text description to facilitate understargliof the
subject matter, 67.5% students agree if multimedia
interactive learning based oandroid have a material
explanation in the form of audio for easy underdiag of
the subject matter, 80% of the students agreediifimmedia
interactive learning based @ndroid has the instructions for
use to be easy to use, and 90% of students agfeed i
multimedia interactive learning based @mdroid have
exercises to test the understanding of the subjatter.

Based on the analysis of multimedia learning nesdsis
known colors are preferred by students. The resultis
analysis was 85% stated that like the color bl&gp &f the
students stated like gray, 82.5% of the studeratedtlike
dark blue, 75% of the students stated like the rcblack,
75% of the students stated liked the color whige%6 of the
students stated liked the red color, with 77.5%hefstudents
stated liked the color green, 52.5% of the studstésed
liked the color pink, 75% of the students statderdi the
color yellow, and 85% of the students stated lowe®r
Tosca and 30% of the students stated liKe@R A Extended
type of writing this is the kind of writing that @bned the
highest score and the most preferred by studems this
article is used as a kind of consideration the tgpwriting
on multimedia. The results of the analysis of teeds of
learning multimedia is used as a considerationdsighing
themes, graphics, animation, text, navigation mstoand
back sound on multimedia.

3. Syllabus Analysis

Based on the analysis of syllabi at several unitress
outlined the achievements of the learning mateDalA,
chromosomes, genes and DNA replication as folldyshe
able to describe about DNA, chromosomes and g&)dse
able to describe the definition and the processDbIA
replication. Results syllabus for material analysisDNA,
chromosomes, genes and DNA replication. Syllabadyais
serves to determine the learning outcomes and ifgprn
indicators as a reference in determining the cascep
presented in multimedia-based interactive learaimyoid.

V. DISCUSSION

Students have difficulty in understanding the mater
DNA, chromosomes, genes, DNA replication. This is
because the material is abstract or difficult tosenlse
directly, so we need a media that is able to descor to
visualize the material to be more easily understddahandi
in Asyhar (2012: 35) explains that, instructionakdia
enable learners to gain a clear picture of objecthings that
are difficult to be observed directly.

The media used by professors in the learning psooes
the form of handouts textbooks, andvViacromedia Flash.
Media used lecturers have drawbacks or limitatidfsbbs
(2006) states that such limitations may lead ts kgstimal
use of the media and the lack of information abaotlter
media that can be used to learn the material.

Disadvantages ohandouts and books are not able to
visualize the concepts of a process, while the latk
Macromedia Flash is only usable with the help @aflaptop.
Another problem found is that not all students hkaptops
so that students have difficulty in learning théjsat matter
with the help ofMacromedia Flash. Therefore, it takes a
medium that can help students to visualize abst@ntepts,
has a communicative language, look attractive, tigacand
easy to use anytime and anywhere. Media is an itapior
element in learning because through the media rnmdtion
can be channeled easily (Smaldino, et al., 2014¢. dse of
instructional media needs to be adapted to the sheed
(Niwangtika, 2017).

Based on analysis of a questionnaire completed by 4
states require students to learn multimedia legrmaterials
molecular genetics. Asandhimitra, et al., (200&plains
that multimedia is all media components such ag, tex
images, animation, sound, and film or video is enésd in a
tool. Sanjaya (2012) explains that interactive imétia is a
multimedia equipped with a controller that can Iperated
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by the user, so the user can choose what is desirdédrther
processing.

Another issue that was found from the observatiotinat
not all students have the books at the time ofniegs
student learning difficulties accessing media pdtedi
lecturers such dglacromedia Flash, because it must be open
and look for the media in advance ardaptop. The use of
laptops as an aid in teaching media access has the
disadvantage, among others, has a large weighsiaedit is
not practical because it can be used anytime apdlaare,
as well as pricesaptop relatively expensive cause not all
students have it. Having observed turned out ehengh
some students do not havdagtop, but most students use
mobile phones based onAndroid. The percentage of
ownershipmobile phone is quite high among the community,
because its use is simpler than any other device.nimber
of usersmobile phone in Indonesia, there was 116 million
and ranks sixth in the world (Triarso, 201@)s also evident
from the results of questionnaire analysis of peoid and
needs of learning media in mind that 97.5% of stislewn
mobile phones based orAndroid.

Sakat, et al (2012) suggests that learning tonusdia
technology provides a significant effect on leagiso far
the users mobile phone androidbased generally to
communication, such as phone, instant messaghmai, or
social media. From the results of the questionnairalso
known that 95% of students take advantagedlfile phone
android-based to access the communication, whether it be a
phone, sms, or social media and 70% of students halve
or take advantage of applications that is instugctinmobile
android-based phone.

Mobile phone Android-based cannot only be used as a
means of communication, but also can be used asdium
of learning. Through the systerandroid a person can
develop a learning medium to create an applicatioat
contains perlajaran material. Applications are made
visualize the abstract of lecture material, maktrepsier for
students to understand the subject matter (Bus20ii0).

The results of questionnaire analysis also shoved t
87.5% of the students stated in need and 95% agheed
developed interactive learning multimedia applimasibased
on android that can be accessed vimbile phones based on
Android for molecular genetic material.

Based on the problems found from the observatakes
multimedia interactive learningasedandroid on molecular
genetic material as an alternative solution in lb&rning
process. Multimedia interactive learnibgsedandroid will

provide convenience to the students to visualizecepts of
material that is abstract because it comes witimatidns,
students can read and repeat material anytime mywhere
without having to operthe laptop first, and reduce the
burden of learning materials students because 1t loa
accessed vimobile phone-basedndroid owned by students.
Sadiman (2010) states that students can learreittirthat
actively interact with using the media or other rifdag
resources so that learning can take place anytimg a
anywhere.

VI. CONCLUSION

The problems in the learning process of molecular
genetics include the difficulty students in undensting the
molecular genetic material because the materiabiract,
the use of the media to help the learning process h
shortcomings and limited use such as the udéacfomedia
Flash that can only be used by students hkaptops only.
Ownership Android mobile phone to the students is very
high, so it can be a tool in the use of instruclomedia.
Therefore, it takes a multimedia interactive leagnbased
android on molecular genetic material to allow students to
learn anytime and anywhere. This study is a prelkmyi
investigation conducted by the researchers to devel
multimedia products interactive learnidgdroid-based on
the materials as solutions to problems of molecgéaretics
in learning.
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