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Abstract—The
enactment
of
Indonesian
National
Qualifications Framework (Kerangka Kualifikasi Nasional
Indonesia, KKNI) has prompted Universitas Negeri Medan to
implement a competence-based curriculum for every subject
taught. The strategy has to be made to bring the students become
independent learner by providing suitable learning material.
This study aims to obtain innovative learning material with
multimedia based project that can improve student achievement
and motivation in teaching acid base titration in accordance with
the competence required by the KKNI in university. The subjects
of the study were students of chemistry majoring who took Basic
Analytical Chemistry course divided into two classes,
experimental and control class. Experimental class studied by
using learning material that has been developed whereas control
class with guide ordinary textbook. Innovations to obtain
innovative learning material in this research were done by
adding some aspects such as media, projects, pictures and video.
Type of the research is Research and Development (R&D).
Technique of data analysis in this study is quantitative
descriptive. Validator of learning material that has been
developed is lecturers of analytical chemistry. Data collection
instruments used in this research are questionnaire that contains
the standard of teaching material eligibility, motivation
questionnaire to know students motivation, objective test to know
the improvement of student achievement and the effectiveness of
learning material to the student chemistry achievement. The
results showed that set of an innovative learning material has
successfully develop for teaching acid base titration. The
developed learning material meet the eligibility criteria given by
the Indonesian National Education Standards Board (BSNP). An
innovative leaning package was discovered to be effective to
increase student achievement and motivation.
Keywords—innovative learning material; multimedia; student
achievement; student motivation; acid-base titration

I.

INTRODUCTION

The development of innovative learning material with
multimedia is an action needed for the education sector to
improve the quality of education and learning as well as
identify, develop and evaluate the content and strategies of
learning. Along with the development of science and
technology, educators as facilitators must be more creative in
developing the learning process, one of which is by innovating
in the development of teaching materials, both in terms of
technology and applied approaches to be very important for
the achievement of learning goals [1]. Learning material is one
component that has an important role in improving the quality
of education in Indonesia. The need for learning materials is
increasingly felt when the number and quality of educators
available are not sufficient. Educators have to prepare,
implement, and evaluate learning by referring fully to
textbooks. Education is a conscious and planned effort to
realize a learning atmosphere and learning process so that
students actively develop their potential to have spiritual
strengths of religion, self-control, personality, intelligence,
noble character, and the skills needed by themselves and
society [2]. In order to achieve the goals of national education,
several efforts have been carried out as a form of change
through various activities such as teacher training, change and
improvement of curriculum, fulfillment of educational advice
and infrastructure, application of school-based management to
the provision of remuneration for teachers in accordance with
the Laws of Teachers and Lecturers Year 2005 [3].
Changes and improvements to the curriculum are starting
from the traditional post-independence curriculum until the
modern curriculum has been carried out by the Indonesian
people to achieve Indonesia's national education goals. The
curriculum is a set of plans and arrangements regarding the
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purpose, content and learning materials as well as ways that
are used as guidelines for the implementation of learning
activities to achieve certain educational goals [4]. The
curriculum that is being developed in general in several
Indonesian universities is the Indonesian National
Qualification Framework (KKNI). KKNI is a competency
qualification level that can compare, equalize, and integrate
education and job training in accordance with the work
structure in various sectors.
The progress of Science and Technology is one of the
factors measuring the development of a nation or state. The
emphasis of increasing human resources is in the education
environment. The indicator is related to efforts to improve the
quality of student learning outcomes in universities. Learning
difficulty is a condition experienced by students which is
characterized by certain obstacles that cause the achievement
of learning goals that have an impact on the final grades of
students [5].
The availability of learning materials is a very important
thing in delivering good knowledge to students in schools and
students in universities. As time goes by and changes in the
education system, we need an innovation in the learning
materials used. With the innovations made on these learning
materials, the delivery of material will be easier to do,
Chemistry included in it. Chemistry is one of the compulsory
subjects in the faculty of Mathematics and Natural Sciences
which is a science that rich in abstract concepts. Chemistry for
university is divided into several courses according to their
respective fields. For example, in the course of basic analytic
chemistry there are several basic materials, one of which is
acid-base titration.
Some students considered that if the material is one of the
subjects in basic analytical chemistry courses that are
considered difficult so that it is not easy to understand. Some
of the things that underlie the statement are: (1) systematics
and sequence of lessons that have not been able to motivate
students to learn because they teach subject matter that is
difficult without giving the basic understanding needed, (2)
students often learn by memorizing without forming an
understanding of chemical material learned, (3) the subject
matter taught is floating so students cannot find the 'key' to
understanding the lessons learned, and (4) certain teachers are
less successful at conveying concepts to students to master the
subject matter due to lack in mastering the learning methods
[6]. The availability of complete and feasible learning
materials for students to use is one that needs to be taken into
account in achieving the expected learning goals [7].
The development of important learning materials is carried
out by lecturers so that learning is more effective, efficient and
does not deviate from the competencies achieved. Innovation
is needed in the application of models and methods of learning
chemistry that are connected to everyday life. In developing
modules/learning materials can be collaborated with
appropriate learning methods. One of them is by using projectbased learning, especially on acid-base titration material.
Project-based learning is learning that in the execution of
project work, students can directly apply all the knowledge
and skills in the real setting. Multimedia is an additional

facility that is now widely used, media in learning are all kinds
of stimulants and tools provided to encourage students to learn
[8]. Multimedia means many media (various kinds of media),
in other words multimedia can be interpreted as a set of media
which is a combination of several relevant media in relation to
instructional objectives [9]. By using models and media that
support the motivation and competence of students can
increase. Learning innovations to improve student
achievement in chemistry subjects need to be done because
they relate to improving the quality of graduates in filling
chemical fields.
II. RESEARCH METHOD
This research is a research and development (R & D) that
was modified from the development of learning models Borg
& Gall. Research and development is a research used to
produce certain products and test the effectiveness of the
product [10]. The products developed are innovative leaching
materials using multimedia-based projects on learning acidbase titrations in universities.
This research was conducted in the Department of
Chemistry, State University of Medan. The population in this
study were all students who were studying Basic Analytical
Chemistry courses at the State University of Medan. The
sample selection in the study was carried out by using a
random sampling technique, which is technique that is carried
out randomly without regard to certain elements where each
population element must have the same opportunity to be
selected as a sample [11]. The sample in this study were S1
students of Chemistry Education in State University of Medan
who took 2 classes of Basic Analytical Chemistry. This
research was carried out through several stages, namely: (1)
the development of learning materials using projects,
worksheets and multimedia, (2) standardization of innovative
learning materials developed using the BSNP standard
questionnaire with the help of expert validators namely
lecturers of chemistry at the State University of Medan and (3)
innovative learning materials that have been developed are
given to students, to be tested to determine student motivation,
student responses to learning materials that have been
developed, improvement of student learning outcomes and the
effectiveness of the learning materials.
Data collection instruments used in this are: (1)
questionnaire of learning material eligibility containing the
feasibility standard of learning materials developed to
determine the developed learning materials are suitable for use
and to determine student responses to learning materials, (2)
motivation questionnaires to see students' motivation after
using developed learning materials with multimedia, (3) test
objective to determine the improvement of student learning
outcomes, (4) the effectiveness of the use of learning materials
that have been developed against student chemistry learning
outcomes. The data obtained will be tested for reliability, the
level of difficulty of the test and the distinguishing power of
the objective test.
Data of test objective and learning motivation
questionnaire used to investigate the hypothesis testing of
student achievement and motivation. Before hypothesis test is
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done, all data obtained must be fulfill requirement is normality
and homogeneity test using SPSS 20 for windows program.
Normality test analyzed by using Kolmogorov-Smirnov Test
while homogeneity test with Independent T-Test.

innovation is very useful integrated in chemical learning
materials, especially to make readers more easily understand
and understand the concept of hybrid and complex chemical
materials into real and simpler material [12].

- Normalized Gain

Chemical
learning
innovations
also
experience
development in line with technological advances and
developments. Through innovation, the existing learning is
developed and improved to produce exciting new learning
[13]. Some learning innovations that have been successfully
used in chemistry learning are learning innovations using
laboratory and non-laboratory activities, learning innovations
using media, and information technology-based learning
innovations [14].


- Hypothesis Testing
Hypothesis testing is conducted by using SPSS 20 for
windows program of Independent Sample T-Test one tailed ttest at significant level α = 0.05 with confidence interval 95%,
with the criteria, if data obtained is Sigcount < 0.05 means the
hypothesis of Ha is received on the contrary the hypothesis of
Ho is rejected.
- Percentage Calculation of Student Motivation
Student motivation in both classes can be obtained by
using the formula is:
x 100%



III. RESEARCH RESULTS AND DISCUSSION
Data of students’ achievement and motivation obtained
from experimental and control classes in this research
summarized in Tabel 1.
TABEL I.

RESULT OF RESEARCH

Class

Students’
Achievement

Students’
Achievement

Experimental

M=83.00

84.67%

Control

M=79.00

78.23%

Students’ achievement is obtained from objective test
which consist of 25 questions followed by 5 answers choice.
This analyzing based on quantitative data with normalized
gain. Teaching of acid-base titration in course of basic
analytical chemistry showed that students’ achievement in
experimental class (M=83.00) is more increase than control
class (79.00).
Student’s motivation in this research obtained from the
score of each student in both class by fill the questionnaire
about learning motivation. The questionnaire is using Likert
scale, then it can be calculated by using formula of score
obtained by student is divided by the total amount of value,
the value gotten is presented in the form of percentage
(%).Student motivation is in experimental class is higher
(84.67%) than control class (78.23%).

The use of multimedia in learning materials is interesting
because it can integrate various learning media so that it can
motivate students to learn independently [15]. Multimedia in
science teaching will raises motivation in the form of: 1) the
emergence of enthusiasm, interest and involvement, 2)
encouraging students to get answers to their interests, 3)
students feel a pleasant atmosphere and 4) encourage students
to stay focused on the material [16]. The use of multimedia in
chemical learning is in line with the demands of chemistry
learning that requires high visualization skills for problem
solving in chemistry that involves the representation of
chemical phenomena in at least three ways, namely:
macroscopic, microscopic and symbolic [17].
Learning materials are one of the factors that support the
achievement of knowledge or understanding of students both
students in schools and students in universities. The learning
process in universities prioritizes students to study
independently. Students must be more active in their efforts to
understand a subject area is not enough just by relying on
explanations from lecturers. Therefore, students need other
supporting factors to simplify the learning process, where in
this study is the Basic Analytical Chemistry course on acidbase titration.
IV. CONCLUSION
Learning materials are very influential in the learning
process of the Basic Analytical Chemistry. The instructional
material developed is learning material with multimedia,
students not only understand the material theoretically but
develop the ability of students to make a material into real
work. With learning materials that cover several criteria such
as easy to understand, complete in terms of material and
feasible from all aspects that must exist in a learning material,
learning materials will be very useful for students in the
learning process so that it is expected to improve student
learning achievement. Based on the research conducted,
student learning outcomes and student motivation in the Basic
Analytical Chemistry course increased in higher coverage.

Learning chemistry using multimedia can improve student
learning motivation as evidenced by several research reports
on learning which state that students are very diligent, strive to
complete the project, students feel more passionate in learning
and delay in attendance is greatly reduced. Learning
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