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Abstract — The use of technology is very useful in the learning process. The use of interactive digital books has not been implemented in
biology learning strategy and design lectures with a project-based approach. For this reason, this research was carried out to see
student learning outcomes using interactive digital books through project-based learning. This research is an experimental study
(control group design) with a sample of students who are taking biology learning strategy and design lectures at STKIP Ahlusunnah
and at PGRI University, West Sumatra. The instrument used is in the form of questions. Data obtained in descriptive form and
processed using SPSS. The results showed that the application of interactive digital books was able to improve student learning
outcomes through project-based learning. It was concluded that the use of interactive digital books using project-based learning could
improve student learning outcomes.
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I. INTRODUCTION

Technology has a very important role in the era of the industrial revolution. Technological advances bring enormous changes
to education, especially in the way students learn or are often called digital natives [1]. The characteristic of digital native is being
able to do several activities at the same time, such as listening to music while reading [2]. Digital technology is an inseparable
part of native digital life because this generation is very proficient in using technology [3]. This generation is easier to learn by
using technology. Students who learn through native digital processes tend to be more interested in learning by using learning
media or technology-based teaching materials that can be accessed through digital devices such as smartphones [4]. This causes
lecturers to be able to use technology in developing learning media or innovative teaching materials. This will make learning
activities run effectively so that learning objectives can be achieved maximally [5].

Digital-based teaching materials are currently considered very important to facilitate students in learning [6]. Teaching
materials must be transformed according to the characteristics of students. especially when students in undergraduate programs
are included in Generation Z. Generation Z's mindset tends to be instantaneous and likes visual things [7]. This is what causes this
generation to prefer technology-based learning [8]. This means that students are very active digitally and indicate that students are
more interested in reading digital literature. Based on the characteristics of Generation Z and the survey results indicate that the
activities of thinking, interacting, and behaving in this generation involve more information and communication technology.
Based on these characteristics, the learning strategy that will be applied should pay attention to principles such as content
presented in visual form, integrating multimedia, and flexibility in studying teaching materials [9].

To improve student understanding in the learning process optimally, interactive digital books are made in the learning process,
allowing teaching materials to be modified to be more interesting [10]. Interactive digital books are combining two or more
directions of interactive text, graphics, audio, images, video, to control an order, which then creates a two-way relationship
between digital books and their users [11]. The integration of interactive digital books with the learning process can encourage
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students to be active in learning. In addition, it can encourage students to be more active in learning and can improve student
learning outcomes themselves. The display of images and animations in interactive digital books will help visualize the teaching
material that is delivered, so that module readers are helped to understand the contents of digital books easily in understanding
difficult concepts [12]. Digital book developed using Project Based Learning (PjBL) learning model.

Project Based Learning (PjBL) is an innovative learning model or approach, which emphasizes contextual learning through
complex activities [13]. The focus of learning lies in the core concepts and principles of a discipline of study, involving students
in problem solving investigations and other meaningful task activities, giving students the opportunity to work autonomously in
constructing their own knowledge, and culminating in producing real products [14]. Project-based learning is a learning model
that uses problems as the first step in collecting and integrating new knowledge based on experience in real activities [15]. PjBL is
designed to be used on complex problems that students need to investigate and understand [16].

The use of digital books has been carried out in various courses at universities, not forgetting the biology learning strategy and
design courses. The innovation of making digital books has been carried out since 2021 and is accompanied by interactive
additions to the developed digital books. This innovation continues to be improved by several relevant experts in the development
of interactive digital books that are carried out. The results of the innovation have shown that the developed interactive digital
book can be applied in learning because it has been very valid and practical from experts who assess the interactive digital book
developed in the biology learning strategy and design course. Digital books can also increase the motivation of students.

Seeing that digital books have been very valid and practical that have been developed and can increase motivation, the
researchers tried to apply these interactive digital books by using a project-based learning model in biology learning strategy and
design lectures. Digital books can also increase the motivation of students. The application of this interactive digital book is
carried out on two campuses, namely STKIP Ahlusunnah and PGRI University, West Sumatra. The purpose of this study was to
see the application of interactive digital books using a project-based learning model to student learning outcomes.

II. RESEARCH METHODS

The method used in this study is a quasi-experimental or quasi-experimental method. The type of Quasi-Experimental design
used in this study is in the form of Non equivalent (Pretest and Posttest) control group design which can be seen in Figure 1 as
follows: [17].

Fig. 1: Eksperiment Design

Pretest Treatment Posttest

O] X 02

Information:
O1 = Pretest value (before given treatment).
02 = Posttest value (after being given treatment).
X = Giving treatment [17].
Data obtained in descriptive form and processed using SPSS
ITII. RESULTS AND DISCUTION
RESULTS
The results of the analysis of student activities carried out at the first meeting can be seen in the following table 1.

Table 1: Average of Pretest and Posttest

No. Treatment University Value
1  Prestest Ahlusunnah 46
PGRI Sumatera Barat 48.8
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2 Posttest Ahlusunnah 69.53
PGRI Sumatera Barat 63.76

From the table, it can be seen that the score before being given an interactive digital book was low. After being given a digital
book and a post test, the scores of students from both universities increased by more than 15 points.

DISCUSSION

Based on the analysis carried out, this proves that the use of electronic books in the learning process can help students
understand the material faster and increase interaction between lecturers and students because students already have provisions
with the material discussed [18]. Electronic books provide text that is light to understand, as well as images that are closer to the
real form of a component, helping students more easily remember when the original component is used [19]. In addition to text
and images that are easy to understand for students, the videos available in e-books also provide references for students in
working on the projects they are working on [20]. An electronic book developed with a project-based learning model helps
students take an active role in learning, with projects that students work on making students more involved in learning [21].

Project-based interactive digital books on learning strategy and design courses make it easier for students to learn. Project-
based interactive digital books present appropriate and appropriate materials to make it easier for students to learn. In addition,
there are relevant examples that make it easier for students to learn. Relevant examples according to the learning material will
make it easier for students to understand the learning material so that it can improve student learning outcomes. This interactive
digital book was developed using message design theory. The use of message design theory can also improve the quality of
teaching materials [22]. This is very important to note because it will make it easier for students to understand the learning
material [23].

In addition, interactive digital books are developed based on projects so that they can train students' critical thinking skills.
Project-based learning is an innovative learning model and emphasizes contextual learning through complex activities [24].

Project-based interactive digital books are required to be able to solve the problems presented in interactive digital books so
that they can practice problem solving skills for students [25]. For group learning, interactive digital books allow students to work
together intensively, so that mutual cooperation is formed among students. Interactive digital books can develop a democratic
nature, where students respect the rights and obligations of each member of the group. Independent teaching materials can provide
opportunities for everyone students learn teaching materials according to the pace and rhythm of their respective learning, without
having to disturb / be disturbed by other students [26].

This interactive digital book is also able to develop the active and creative nature of students, especially if the learning
materials are designed to include exercises and independent assignments for students to be active and creative [27]. Interactive
digital books can improve student understanding so that it has an impact on increasing student learning outcomes [28].
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