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ABSTRACT
Background: The provision of suitable and comprehensive learning resources concedes 
to be an effective strategy to create a serviceable learning process to achieve the 
competencies needed by students. Objectives: This research aims to provide an 
innovative learning resource with projects to facilitate active learning to improve student 
performance in chemistry. Methods: This research conducted by developing of chemistry 
learning package through the integration of projects, media and multimedia into learning 
materials, followed by standardization and implementation for chemistry teaching. 
Results: A section of an innovative learning resource with projects on the topic of Alkanes 
Compounds has been successfully developed. It also has been validated and standardized 
by experts and is considered appropriate for the teaching needs of undergraduate 
Chemistry and Pharmacy students. The implementation of a learning resource has proven 
to be beneficial in helping students to learn organic chemistry. The research findings 
authenticated that the developed learning resource effectively facilitates active learning 
in improving student performance on chemistry. The facilities available in the learning 
resources are sufficient to guide the students to carry out project assignments. The 
students are very enthusiastic about learning chemistry and their learning styles have 
changed to become independent learners. The developed learning resource discovered 
to be effective in building the skills and knowledge in chemistry. Students’ performance 
is classified as very good, where the average score successively obtained for skills is 
89.18±2.86, the project report portfolio is 87.76±3.48 and the formative exam is 
85.84±4.46. Conclusion: An innovative learning resource has succeeded in facilitating 
students’ active learning, making learning more enjoyable and ultimately increasing 
their knowledge and skills to meet the competencies needed in the field of chemistry. 
Recommendation: The learning resource model developed in this study could be adopted 
in other subjects to facilitate active learning and to achieve the competencies needed by 
scientists and pharmacists.
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INTRODUCTION

Improving students’ performance by 
providing good quality learning resources 
is very much needed as a strategy to fulfill 
the life skills needed in the workforce after 
completing their studies. Active learning has 
become a trend in higher education, especially 
to increase the knowledge and skills needed 

by scientists, including pharmacists.1-3 Active 
learning is very appropriate to be used to 
build critical thinking skills and has also 
been proven successful in creating a more 
interesting learning atmosphere because it 
gives freedom to students to choose ways 
of  learning that suit their needs.4,5 Active 
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learning has succeeded in shifting traditional teacher-
centered learning to student-centered learning for 
the achievement of  competencies.6-8 However, active 
learning will effectively succeed in empowering students 
to achieve their competence if  adequate learning 
resources are available following student development.
Curriculum adjustments have been made to equip 
students to have the competence to overcome problems 
faced in the workforce. The curriculum has integrated, 
juxtaposed and equated the fields of  science with the 
competencies needed in the world of  work.9,10 Thus a 
good teaching and learning process is needed to equip 
students with the adequacy of  knowledge, skills and 
attitudes needed by the world of  work related to the 
area of  expertise they learn. Various learning approaches 
have been chosen to chemistry teaching such as the 
application of  teaching and learning strategies, the 
choice of  learning media and multimedia, the application 
of  contextual based learning, the provision of  guided 
assignments and the application of  problem-based 
learning (PBL).11-14 The learning approaches mentioned 
above have succeeded in facilitating student learning 
activities and creating a learning environment that 
encourages the formation of  critical thinking. Active 
learning is believed to be very appropriate for teaching 
science, especially pharmacy.15,16

Learning innovations are very appropriate to be applied 
in the teaching of  chemistry to provide a pleasant learning 
environment, facilitate students to learn optimally, 
make teaching and learning processes more effective 
and efficient and to facilitate longer memories of  the 
chemistry material being studied.17-19 One of  the learning 
innovations that needs attention is project-based 
learning (PjBL).20-22 The innovation of  PjBL resources 
becomes a good strategy in fulfilling standard learning 
resources that can facilitate students to learn actively and 
to optimize their learning systems to fulfill the required 
competencies and learning outcomes.23,24 This type of  
learning resource is very suitable to be used in science  
and pharmacy teaching to facilitate active and 
independent learning in achieving the required 
competencies. Thus, providing innovative learning 
resources with projects becomes very interesting 
and challenging in the teaching of  chemistry to  
obtain learning resource to guide students to learn 
systematically under the guidance or without the  
presence of  lecturers and facilitators.
Basic organic chemistry courses become compulsory 
subjects for first-year science and pharmacy students.25-28 

The course provides basic knowledge to study higher 
subjects related to living things and to understand the 
chemical processes associated with life. Thus, efforts 

must be made to provide the students to have good 
knowledge and skills in Organic chemistry as one  
of  the competencies possessed by chemists and  
pharmacists.29,30 An innovative learning resource with 
the project is very appropriate to be implemented in 
teaching of  Organic chemistry to bring the students 
actively participate in learning activities as the strategy 
to improve the knowledge and skills.31,32 Jobs in chemistry 
and pharmacy require special skills not possessed by 
other fields of  study and these skills must be obtained 
through teaching and learning activities in classrooms, 
laboratories and field studies.33,34 Studying chemistry 
not only knows the theory but also combines it 
with skills. Some specific chemistry skills such as the 
making of  solutions (weighing, dissolving and storing), 
handling chemical reactions (maintaining reactions 
and reagent conditions), skills of  using laboratory 
equipment (designing, assembling, standardizing and 
troubleshooting) and the skills in conducting laboratory 
works (planning, implementation and reporting). All of  
the above skills can be mastered by students if  there 
are sufficient innovative learning resources available to 
guide students to active learning. The purpose of  this 
research is to develop and implement an innovative 
learning resource with projects to be used as a learning 
media to facilitate student active learning and at the 
same time to improve student performance on chemistry.

Research Methodology
Population and Sample

The study conducted at the Department of  Chemistry, 
Faculty of  Mathematics and Natural Sciences, Universitas 
Negeri Medan concentrated on the second semester 
of  the academic year 2018/2019. The population and 
sample of  this study summarized in Table 1. There are 
60 first-year students involved in the study consisted 
of  two parallel classes with having relatively similar 
knowledge on Chemistry.

Table 1: The population and the chosen samples in 
the Department of Chemistry, Faculty of Mathematics 

and Natural Sciences, Universitas Negeri Medan at 
academic year 2018/2019.

No Study 
Program

Number 
of 

students

Number 
of 

parallel 
class

Selected 
sample 
(Class)

Short 
description 
of the Study 

Program
1 Chemistry 

Education 
111 4 60 (2) - Major in 

chemistry 
education

2 Chemistry 33 1 0 - Major in 
chemistry 

Total 144 5 93 (3)
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Research Methods

This research is classified as a Research and  
Development for the development of  innovative 
learning resources based on a needs analysis which is 
implemented to facilitate active learning students.35  
The method of  collecting data is using exploratory  
mixed methods design through the collection of  
respondents' opinions (Lickert scale) which are 
quantified into quantitative data and quantitative data 
in the form of  students’ achievements scores obtained 
from project report scores and formative evaluation.36

Research Procedures

The stages of  the study carried out following the  
procedure described in the previous research with 
modifications.37 The procedure starts from the needs 
analysis stage for a learning resource of  Organic 
chemistry, integration of  projects into chemistry 
teaching materials, validation and standardization 
and implementation of  learning resources for teaching 
Organic chemistry. The schematic of  the research 
procedure summarized in Figure 1. The needs 
analysis conducted by evaluating the contents of  
the Alkanes compounds contained in the Organic 
chemistry curriculum with the competency requirements 
required by science undergraduate students and giving 
consideration to the contents of  the chemistry material 
included in each sub-topic of  Alkanes Compounds 
with conformity to the teaching of  Basic Organic 
Chemistry. The next step is to compose the learning 
resource unit for teaching about organic chemistry by 
enriching the contents of  chemistry materials on the 
subject of  Alkanes Compounds to suit to the needs 
of  first-year students. The relevant mini-project packages 
are integrated into each of  the sub-topics of  the 

Figure 1: The stages of the research include the development 
of innovative learning resources and its implementation in 

the teaching Organic Chemistry.

Alkanes Compounds. The addition of  learning tools 
such as media, multimedia, project implementation 
guidelines (i.e., starting from project planning, project 
implementation and reporting, providing observation 
sheets, compiling a list of  questions to be achieved) 
and providing relevant and trusted hyperlinks for 
further studies are integrated into the package learning 
resources to make it compact and easy to learn. Rubrics 
for assessing skills and marking of  project reports have 
also been provided. The learning unit standardized by 
expert validators and continued with revisions based 
on input from expert respondents until a standard and 
complete chemistry learning resource obtained. Expert 
respondents are Chemistry Lecturers who have had 
experience in teaching of  Basic Organic Chemistry 
in tertiary institutions for at least three consecutive 
years, which are distributed across five Universities. 
An innovative project-based learning package was 
distributed to respondents for assessment and their 
opinions were asked about the quality and appropriateness 
of  innovative learning resources for university students. 
The feasibility of  teaching materials evaluated based 
on the standard criteria set by the National Education 
Standards Agency (NESA). Respondents’ opinions on 
the quality of  innovative learning resources assessed 
using a Likert scale survey question, with sequential 
evaluation criteria: (4) is very good, (3) is good, (2) is poor 
and (1) is very poor.
The implementation of  innovative learning resources 
with a project for teaching Alkanes Compounds in 
the classroom exceeded to the next stage. An innovative 
learning package (in the form of  soft copy) is distributed 
to students, followed by general explanations on 
how to use the learning resource and the stages of  
project implementation following the procedures 
provided in the learning section. Timelines for learning 
implementation (planning, implementing and reporting 
projects) and formative examinations are given to the 
students. Penalties applied to students who are late in 
submitting their project reports. Rubrics on assessing 
students’ skills during learning activities and marking of  
project reports also proffered to students in order they 
can optimize the acquisition of  learning outcomes.
Students’ performance is stated based on students’ 
completeness in the teaching-learning process that is, 
based on the skills possessed in the implementation of  
the project and the learning outcomes obtained from 
the project reports and the achievement score on the 
formative examination. Students’ skills are assessed 
subjectively on student participation in teaching and 
learning activities, including the abilities in using 
Molymod molecular models, the ability to design and 
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implement projects and the ability to answer questions 
according to learning targets. The assessment criteria for 
skills are on a score scale of  0-100. Learning outcomes 
recorded from the combination of  the value obtained 
from a portfolio of  project assessment reports and the 
learning scores obtained from the formative test at the 
end of  the learning phase. The transcript of  scores for 
the project is covered from average portfolio reports, 
which range from 0 to 100. The evaluation score 
obtained from the ability to answer the objective test 
by giving a penalty for wrong answers and the marks 
converted to 0-100.

RESULTS
Description of Innovative Learning Resources 
with Project

A set of  innovative learning resources with projects for 
Organic chemistry has been developed properly under 
the needs of  students to fulfill their competencies. There 
are six chemistry material for the subject of  Alkanes 
compounds consists of  six sub-subjects, namely: (1) 
Introduction to Alkanes, (2) The key to Functional 
Groups, (3) IUPAC Nomenclature and Isomers, (4) 
Physical Properties of  Alkanes and Cycloalkanes, (5) 
Chemical Properties of  Alkanes and Cycloalkanes and 
(6) Application of  Alkanes Compounds. The chemistry 
material for each of  the sub-topics has been enriched 
with complete chemistry contents suited to the needs 
of  science and pharmacy undergraduate students as 
required by the competence curriculum. The description 
of  sub-topics and the types of  learning innovations 
along with the integration of  projects are summarized 
in Table 2. The innovation is performed based on the 
characteristics of  the sub-topics and is also adapted to 
the latest technological advancements with consideration 
to the availability of  chemistry equipment, chemical 
reagents and supporting facilities. Project packages 
with multimedia project implementation are integrated 
into the chemistry teaching material as examples for 
students to plan their projects. The set of  projects 
compiled systematically consists of  the introduction, 
a brief  theory related to the project and the reference 
links, materials and equipment, the schematic preparation 
of  a complex set of  equipment, project implementation 
steps, special attention and precaution on the handling of  
certain substances and materials to ensure safety in the 
laboratory. Observation lists and sample observation 
sheets, format of  data collections and list of  questions 
that must be answered through project implementation. 
The learning unit is with instructions for proposing a 
new project (application) and multimedia containing 

the example of  a similar project that was successfully 
conducted.

Validation and Standardization of Learning 
Resource

An innovative learning resource has been validated 
and standardized to ensure that the quality of  chemistry 
materials fulfilled the eligibility requirements as teaching 
materials for undergraduate students by the standard 
criteria determined by the NESA. The results summarized 
in Table 3. Respondents earnestly gave their opinions on 
all components contained in the packaging package. All 
parameters determining the quality of  teachingmaterials 
such as the content, the extension, depth, design 
and language are assigned to be very good (average 
3.72±0.44). The respondents also volunteered to provide 
input and suggestions to improve the content of  learning 
resources to obtain a standard teaching material. The 
learning resource package developed in this research has 
fulfilled the criteria in terms of  the quality of  teaching 
materials classified as being suitable for use as a learning 
resource for the teaching of  undergraduate students.

Learning Implementation in the Class

An innovative learning unit with projects implemented 
to help the students to study Alkanes Compounds. 
The topic equipped with multimedia or projects, for 
intention to present the correct way to do the assigned 
project. A brief  explanation given by the lecturer in the 
introduction remark discovered adequately to educate 
the students on how to use learning resources and the 
implementation of  project assignments. Students can 
follow the instructions given in the learning package. 
Thus, it proved that the information available in 
learning resources is adequate, complete and easy to 
follow. Students succeed in establishing their projects 
by completing three project titles that are similar to the 
project format integrated into the learning resources. 
All students successfully adhere to the schedule set 
in the learning resource, which starts from proposing 
the project themselves, implementing the project and 
reporting the results of  the project. All of  these stages 
have been done through lecturer approval. The project 
reports submitted on time.
An innovative learning resource has been systematically 
structured to help students learn chemistry actively and 
at the same time provide skills and experiences in the 
field of  organic chemistry. The students become skilled 
in handling works related to organic chemistry. Student 
learning independence is demonstrated through the 
implementation of  project assignments. The skills that 
have been achieved by students from innovative PjBL 
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Table 2: The description of innovation and integration of media or projects into Alkanes topic.
No Sub-topic Description of innovation into chemistry material Project Integration 
1 Introduction to 

Alkanes and 
Cycloalkanes

Enriching the chemistry materials for Alkanes and Cycloalkanes, the integration 
of learning media, pictures, illustrations into chemistry topic. The learning media 
of Moly mod molecular model to help the students to understand Alkanes topic 
have been formulated, including for the classes of hydrocarbons: aliphatic 
hydrocarbons and aromatic hydrocarbons. The computer simulation and the video 
of using of Moly mod molecular model set are integrated to explain: (1) Aliphatic 
hydrocarbons include three major groups: alkanes, alkenes and alkynes; (2) 
Alkanes are hydrocarbons in which all the bonds are single bonds, alkenes contain 
a carbon–carbon double bond and alkynes contain a carbon–carbon triple bond; 
and (3) Examples of the three classes of aliphatic hydrocarbons are the two-carbon 
compounds ethane, ethylene and acetylene

Project 1: Classes of 
Aliphatic hydrocarbons 
by using Moly mod 
molecular model 
set and computer 
simulation

2 The key to 
Functional 
Groups

Enrichment of learning materials for functional groups, the integration of learning 
projects for confirming the functional group. The projects is used to demonstrate 
that a functional group is the structural unit responsible for a given molecule’s 
reactivity under a particular set of conditions. Some of the most important families 
of organic compounds, those that contain the carbonyl group (C=O). In this 
projects, the student’s activities in the laboratory are also included.

Project 2: Molecule’s 
reactivity of organic 
compounds containing 
functional groups

3 IUPAC 
Nomenclature 
and Isomers

Enrichment of chemistry materials for the topic of IUPAC Nomenclature and 
Isomers have been carried out. The learning projects on explaining the IUPAC 
Nomenclature are designed to make the students understand organic chemistry 
is of two types: common (or “trivial”) and systematic. The learning media to 
demonstrate the IUPAC rules to assign compound names to unbranched alkanes 
and highly branched Alkanes, Cycloalkanes nomenclature, the isomers and 
naming system. The examples for IUPAC Nomenclature are provided. 

Project 3: The IUPAC 
rules to assign Alkanes 
and Cycloalkanes 
compound names, 
nomenclature and 
isomers

4 Physical 
Properties of 
Alkanes and 
Cycloalkanes

The topic on physical properties of Alkanes and Cycloalkanes are enriched and 
the project packages are integrated as a guidance to view the student activities to 
related projects. The video of experimental works on boiling point, melting point 
and solubility in water are integrated in the learning material. Handling of samples 
are focused in the video. 

Project 4: Physical 
properties of Alkanes 
and Cycloalkanes

5 Chemical 
Properties of 
Alkanes and 
Cycloalkanes

The topic on chemical properties of Alkanes and Cycloalkanes are enriched and 
the project packages, including the video are integrated in the learning material. 
The projects packages are including Combustion of Alkanes, Heats of Combustion, 
potential energy, Oxidation–Reduction in Organic Chemistry, Reaction of Alkanes 
and Cycloalkanes. The students are shown how to do the right procedures on 
doing redox reaction, including safety precaution. Handling of organic reactions are 
focused in the video.

Project 5: Chemical 
properties and specific 
reactions of Alkanes 
and Cycloalkanes.

6 Application of 
Alkanes and 
Cycloalkanes 
Compounds

The application of alkanes compounds are integrated into learning resource 
package. The students are given the project example on the application of alkanes 
compounds in industry and the sources of Alkanes and Cycloalkanes in daily life. 
Several examples of the application of alkane and cycloalkane compounds such 
as raw materials for the chemical industry, fuel, gasoline, lubricating oil and natural 
gas are also provided as a list that students will identify in the project.

Project 6: Application 
of Alkanes and 
Cycloalkanes 
compounds in daily life

are categorized to be very good (average 89.18±2.86) 
as listed in Table 4. Students’ skills in using the Moly 
mod molecular model are formed, especially in preparing 
the chemical structure of  Alkanes compounds and 
their derivatives, determining the isomers of  Alkanes 
compounds and naming the compounds according 
to the rules made by IUPAC. Students skillfully plan 
projects that are assigned contextually, including choosing 
and arranging the equipment, providing solutions 
and samples and constructing procedures correctly. 
Students’ skills in taking notes, observing and reporting 
have also improved. Evaluation of  the quality of  project 
reports classified as good, that is, following the reporting 
criteria as specified in the learning resources. Students 

can explain their findings based on observations obtained 
from project implementation. Most students can discuss 
the results obtained by interpreting the data gained in 
the project reports. The ability of  students to answer 
several questions raised at the end of  each project is 
categorized to be very good and rational.
The implementation of  innovative PjBL resources 
has changed the students learning style to shift from 
conventional learning (face-to-face lectures and practicum) 
to active learning (independent learner) that can build 
the knowledge and skills of  chemistry. The learning 
outcomes summarized in Table 5. Implementation of  
an innovative learning resource with a project improves 
students’ performance in chemistry. Level of  student 
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Table 3: Validation responses given by expert Lecturers (L) to view the quality of the developed learning  
resource with projects for Alkanes topic.

No The criteria and short description of the developed learning material Respondents opinion* 
(M±Sdv), L (n=12)

1 The Content: the depth, completeness and the accuracy of chemistry contents suited to the need of 
undergraduate Chemistry and Pharmacy students.

3.61±0.47

2 The Extension: Integration of projects, laboratory experiment, contextual application, multimedia, 
learning strategy, local contents in the learning package.

3.69±0.45

3 The Depth: The chemistry projects are complete and clearly derived, the topic are presented in good 
order: introduction, main concepts, problem example, guided projects, drills, quiz and the hyperlinks 
to trustworthy websites and the application for real life.

3.73±0.45

4 The Design: The layout and the target material are suitable, the presentation of the illustrations, 
figures, table, images are adequate and the learners are involve interactively.

3.83±0.38

5 The Language: The projects are easy to read, the language is simple, the message in accordance 
with the development of learner and scientific messages are straightforward, having accurate on the 
typist of chemical structure, reaction and symbol and provides communicative message to readers.

3.71±0.44

Average 3.72±0.44

*Marking criteria: 4 = very good; 3 = good; 2 = poor and 1 = very poor

Table 4: Students’ performance based on the achieved skills on implementation of the projects on Alkanes topic.
No Observation of on students’ skills Students’ performance (Skills)* (M±Sdv) Performance 

summaryChemistry 
Education B

Chemistry 
Education B

Average

1 The students have skills to use media of Molymod molecular 
model set to construct the structure of alkanes and cycloalkanes 
compounds, naming the compounds correctly and to construct 
the isomer.

86.70±3.46 88.53±3.82 87.62±3.64 Performance 
achieved

2 The students are able to design their own projects related to the 
given topics, to choose and set equipments correctly and to carry 
out experimental steps in good order for specific projects.

87.47±4.58 89.03±3.44 88.25±4.01 Performance 
achieved

3 The students are able to carry out the projects, starting from 
planning, setting of instruments, record the results, to overcome 
the problem in organic reactions, to prepare caution on safety 
procedures and washing up the glass wares.

90.50±1.53 88.93±2.59 89.72±2.06 Performance 
achieved

4 The students are able to finish their project on time, submitting 
project reports followed the format given in the learning material, 
be able to express their idea on the invention and discovery found 
in the projects. 

86.90±2.94 89.73±2.24 88.32±2.59 Performance 
achieved

5 The students are able to answer the questions given in 
the learning material related to the projects that have been 
completed. 

91.00±1.64 93.03±2.40 92.02±2.02 Performance 
achieved

Average 88.51±2.83 89.85±2.90 89.18±2.86 Performance 
achieved

*Obtained from subjective assessment using the rubric assessment guidelines

Table 5: Students’ performances based on students outcomes from the average marks of the portfolio of  
submitted projects and formative test.

No Study Program Number of 
students (n)

Students’ performance (Learning 
outcome) (M±Sdv) Competence summary

Reports marks* Evaluation score**
1 Chemistry Education B 30 85.21±3.23 85.78±3.28 Competence achieved

2 Chemistry Education C 30 90.31±3.74 85.89±5.64 Competence achieved

Average 87.76±3.48 85.84±4.46 Competence achieved

* Obtained from the average portfolio of submitted project reports
** Obtained from formative test
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mastery for the Alkanes topic are all classified to be very 
good, where the average learning outcomes from the 
evaluation test (M=85.84±4.46) and the value of  project 
assignments (M=87.76±3.48). These results indicate 
that competency in the field of  basic organic chemistry 
has been achieved.

DISCUSSION
An innovative learning resource package for Alkanes 
Compounds has been successfully developed by adopting 
chemistry material from several Organic Chemistry 
textbooks relevant to the needs of  undergraduate 
students.38-40 The unit was containing supporting 
learning facilities such as media and multimedia and 
equipped with examples of  project implementation. 
An innovative learning resource contains complete 
chemical materials for Alkanes Compounds topic 
accompanied by examples of  projects and multimedia 
implementation that make it become valuable teaching 
material. The quality of  learning resources based on the 
assessment of  expert respondents of  all components of  
teaching materials required by NESA is categorized very 
good (average 3.72±0.44).41,42 The developed learning 
resource has been compiled complete with chemistry 
material for undergraduate. It is suitable to be used as 
a learning media to build skills and enrich knowledge in 
chemistry. This learning resource can help students to 
learn organic chemistry independently. The instructions 
available in the learning resources have been able to 
guide the students to learn actively to achieve targeted 
learning competencies.43,44 The integration of  project 
implementation videos in the learning package has 
successfully empowered the students in building the skills 
of  handling chemicals and reagents. The completeness 
of  the learning tools in the learning resources facilitates 
students to carry out the project assignments, guide the 
students to handle hazardous chemicals and guaranteed 
safety in the laboratory.45-47

Innovative learning resources with projects have been 
proven effective in improving student’s performance, 
including chemical knowledge and skills. These results 
reinforce the results of  previous studies with PjBL 
innovations.48 The developed learning resource has 
been proven to guide students to design their projects, 
train themselves to be capable in problem-solving 
conditions and they are also become familiarize with 
the discovery which has implications for meaningful 
learning.49-51 The chemistry studied does not only stop 
at the concept of  theory but also involves students 
in constructing the relationship between theory and 
the practice of  its application in the real world.52,53 

The availability of  innovative learning resource that is 
equipped with projects has been able to guide students 
to learn organic chemistry more enjoyable environment, 
facilitating them to construct projects assignments. In 
this way, the learning process becomes active and makes 
learning meaningful, the chemistry material learned is 
long remembered and can certainly improve student’s 
performance. Students’ skills can be seen from the 
ability of  students to deal with phenomena that occur 
in learning chemistry related to laboratory activities.54,55 

The students have demonstrated the ability to organize 
their learning activities ranging from planning and 
implementing their projects, observations to reporting 
are done correctly. Students have been proven able to 
learn independently to increase their knowledge through 
the use of  a developed learning resource.
An innovative learning resource with projects has 
been proven to be very effective to improve students’ 
competence in the field of  organic chemistry.56 Students’ 
performance can be seen from the academic scores of  
learning outcomes based on the portfolio of  project 
assignment reports and from formative examinations. 
Students have been able to arrange the structure of  
organic compounds and determine isomers by using 
Moly mod molecular model media sets, as well as giving 
the names of  compounds correctly. Basic knowledge 
of  organic chemistry can be started by studying simple 
Alkanes compounds and their derivatives. The physical 
and chemical properties of  organic compounds are easily 
studied through oxidation and reduction reactions that are 
implemented in project assignments. By completing the 
project assignments have brought the students into the 
real world of  chemical phenomena contextually and 
have placed them into independent learners utilizing 
available learning resources.57-61 The implementation of  
innovative learning resources that are complemented 
by project examples has proven to change the way 
students learn organic chemistry. With this strategy, the 
students’ performance in chemistry is assigned to be very 
good and the competence of  chemistry is achieved. The 
innovative learning resources with the project becomes a 
good choice to empower the students to learn chemistry 
optimally. Therefore, the use of  innovative learning 
resources in learning must be encouraged for other 
subjects in chemistry and pharmacy.

CONCLUSION
An innovative learning resource with a project has 
successfully been developed and implemented for the 
teaching of  Organic chemistry. The development of  
learning resources carried out through the stages of  needs 
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analysis, enrichment of  teaching materials, innovating 
with mini-projects and the provision of  learning 
facilities. The learning source package was of  very good 
quality (an average of  3.72±0.44). The completeness 
of  the learning resources had met the criteria for the 
needs of  undergraduate science and pharmacy students. 
The findings of  the research implementation revealed 
that the learning package acted effectively to facilitate 
student learning activities in improving performance on 
chemistry. An innovative learning material beneficially 
helps the students in carrying out laboratory activities 
correctly. It guides students to learn optimally in achieving 
their competence in the field of  organic chemistry. The 
students demonstrated their ability in designing their 
projects, implementing and reporting project results. The 
students have achieved adequate skills in implementing 
project works (average of  89.18±2.86). The result of  
the student learning outcomes from portfolio project 
reports classified as very good (average 85.84±4.46). The 
students have mastered organic chemistry with high 
marks in formative exam (average 87.76±3.48). The 
learning model reported in this study has been able to 
transform student learning into active and independent 
learners by utilizing an innovative learning resource with 
a project and results in improving students’ performances 
in organic chemistry.
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SUMMARY
An innovative learning package with projects has 
been developed to meet learning resources on teaching 
organic chemistry to chemistry and pharmacy 
students. The implementation of the learning unit 
has successfully utilized to facilitate active learning 
and improve performance in the field of organic 
chemistry. The research accomplished through the 
development of learning resource package with projects 
on the topic of Alkanes Compounds, the integration 
of media and multimedia into the project packages, 
followed by standardization to obtain adequate 
learning material for undergraduate students. The 
implementation of innovative learning resources has 
proven to be beneficial in helping students earning 
to learn the study of organic chemistry. Students are 
very enthusiastic about learning chemistry. Facilities 
available in learning resources help students to design 
and carry out project assignments. Research findings 
reveal that the developed learning package acts as a 
suitable learning resource to facilitate active learning in 
improving student performance on Organic Chemistry. 
Students have skillful skills and knowledge in the field 
of organic chemistry, which is shown from the score 
of knowledge and skills to meet the competencies in 
the field of chemistry. The learning resource model 
developed in this study can be adopted in other subjects 
to facilitate active learning in increasing knowledge and 
skills.


