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Abstract. The global issue of problems in learning and teaching database subjects is a
factor causing learning difficulties for students. Various problems of learning and
teaching database systems lead to low learning outcomes, lack of learning motivation and
lack of modeling and database design skills by students. In addition to teaching errors in
managing learning, the models and approaches used in teaching and learning are not
appropriate because they are not in accordance with the characteristics of the subjects and
characteristics of students. The solution to the problem of learning and teaching database
systems from previous researchers is to collaborate learning models based on the
relevance between learning models with the characteristics of database subjects and
characteristics of students so that database competencies can be fulfilled so that graduates
can compete in the work industry.
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1 Introduction

Database application is one of the important factors of all information systems [1]. The
main purpose of studying database applications is to prepare learners to use applications as a
tool to gather information and to solve business problems [2]

The database is a course that is published in the curriculum of vocational high schools,
colleges of informatics and engineering education [3][4]. In general, learning competencies
and teaching database systems are teaching participants can have competence as database
administrators who are able to design and resolve database system problems in an
organization.

2 Methodology

An in-depth study of learning and teaching the subject of the database system was
conducted to obtain real world facts problems in learning the subject. This study also identifies
the difficulties of the instructors in achieving learning competencies, as well as the difficulties
of students in learning the database which results in low learning outcomes. This study also
highlights aspects of concepts, strategies and perspectives of previous researchers in
overcoming research problems. The author hopes that this in-depth study can give birth to a
new perspective for writers to conduct research on the development of effective and adaptable
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learning models in their implementation to address the problem of teaching and learning
processes (PBM) in database systems, both at the vocational high school level college level.

In database learning, some previous researchers suggested that in general, the design of
learning in computer science especially in database programming is quite difficult [3]; [4];
[5]. Technical knowledge of learners is very lacking in developing database information
technology that is in accordance with system requirements. Learners find it difficult to
interpret the problem of existing case studies. Students have difficulty understanding the
concepts and techniques of database modeling for a complex real-world case study
(Mukhlisulfatih Latief, 2010). Learning that is held conventionally and PBM that is centered
on teachers / lecturers has an impact on the monotonous and boring learning atmosphere for
students is a factor that causes low learning outcomes.

management of learning, such as the introduction of database concepts, where students
are first introduced to the knowledge of database worksheets (spreadsheet ms.excell) and then
database management using database application (ms.access) [6]. Database PBM is difficult to
achieve learning competencies, because there are certain parts / material that are difficult to
understand and are controlled by students in general, such as difficulties in memorizing and
implementing SQL (Structured Query Language) [7]. The learners have difficulty doing
conceptual data modeling procedures, especially material dependency between entities, key
usage, arrangement of relations between files in normalization techniques and Entity
Relationship Diagram (ERD).

lack of student skills in analyzing, designing and implementing databases to solve
complex abstract problems relating to the problem of organizing data in each institution or
company. This has an impact on the lack of industry confidence in recruiting graduates to be
placed as modern information system analysts and designers [3][4] [2]. The high level of
competency in the labor market in the global era forces especially the departments of
informatics to produce graduates who can compete in the world of work. The conventional
learning methods and teaching of database systems are no longer effectively applied
specifically to the abstract domain and database design in complex cases [8][7].

The results of the study which suggested the location of teaching and learning problems in
database education as an indication of the causes of learners experiencing learning difficulties
and low learning outcomes, are presented in the following scheme:
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Fig. 1. experiencing learning difficulties and low learning outcomes



3 Result and Discussion

Some previous researchers suggested that the problem-based learning and project-based
learning model is effective and appropriate to be applied to the database system subject.
Problem Based Learning (PBL) models can improve problem solving skills, improve learning
outcomes, overcome student learning saturation (Khusnul Qotimah dkk, 2015; Didih
Aditiyawarman, 2016; Asmala I Agustin, 2010). In terms of achieving competency in the
ability to analyze and solve problems, some previous researchers applied learning that made
the problem a basis of learning in improving problem solving skills for real problems in
institutions or organizations [3][7] [2].

The Project Based Learning (PJBL) learning model can improve skills in designing a
database system model, results and motivation to learn [9][10]. Some models and teaching and
learning approaches that are effectively applied to database learning are constructivist
approaches [4][7], taxonomy bloom approach [5]; JigSaw learning method, collaborative
learning method [1], “Learning By Doing” concept [6], Inquiry learning model. [8]
collaborating problem-based learning methods and projects for database subjects at three
European universities.

Database competencies include [1][11][12] Knowledge of the characteristics, goals and
structure of a relational database. 2) Capacity to properly define, create, use and manage
relational databases. 3) Capacity to evaluate alternative implementations in the relational
database regarding several quality criteria. 4) Knowledge of the basic aspects of data storage
legislation, and security aspects related to the implementation of these regulations. 5)
Knowledge of reliability[13] issues related to the use of relational databases and existing
mechanisms to help avoid them. These competencies are in accordance with the characteristics
of Database subjects in the form of procedural and declarative knowledge and are applicable
according to real conditions so that the match is taught by applying a combination of two
learning models, namely Explicit Instruction (EI) with Project Based Learning (PjBL),
(Asmala Izza, 2010).

[2][14] explains the database has characteristics in the form of design procedures that
support the problem solving process. [7][15] that the art of database design is difficult to learn.
Constructivist approaches must be used, and project-based approaches alone are not enough
because the skills needed by students are skills in modeling the reality of an organization from
various fields of scienceThe database is related to information technology both in terms of
material content and technological devices used to support learning. The link between
technology[16] and project-based learning[17] is that learners learn how to use information
and communication technology devices in real contexts. The technology integrated into the
PjBL builds learning skills using information technology while learning what information and
communication technology is Phyllis C. Blumenfeld (1991) suggests, “despite considerable
potential, project-based education is not without problem”, In order to achieve the overall
learning objectives of the PBL, real problems are needed that involve students actively solving
real problems to build real solutions. The Project Based Learning approach has been widely
used by lecturers in the western world, because this approach is quite useful in designing
effective learning.



4 Conclution

An in-depth study of learning and teaching the subject of the database system was
conducted to obtain real world facts problems in learning the subject. This study also identifies
the difficulties of the instructors in achieving learning competencies, as well as the difficulties
of students in learning the database which results in low learning outcomes. This study also
highlights aspects of concepts, strategies and perspectives of previous researchers in
overcoming research problems. The author hopes that this in-depth study can give birth to a
new perspective for writers to conduct research on the development of effective and adaptable
learning models in their implementation to address the problem of teaching and learning
processes (PBM) in database systems, both at the vocational high school level college level.
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