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Abstract. The study examined the ability of coastal pre-service chemistry teachers (CPCT)
in designing maritime context-based learning. A case study approach was used to conduct
the analysis in the University of West Coast of Bintan Island, Indonesia. Learning designs
prepared by 21 CPCT in their 3" year were evaluated by a rubric categorized into three
parts with eight criteria subdivisions. The study found that CPCT was halfway in providing
a connection between maritime daily life contexts and chemistry concepts. Moreover,
CPCT had difficulties generating questions based on the required context in enhancing
a maritime-based project. This result indicated that a systematic program was necessary
for improving CPCT ability in designing maritime context-based learning
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1 Introduction

A Coastal pre-service chemistry teacher (CPTC) is required to integrate chemistry learning in
relation to a maritime context. This integration aims to indirectly improve the quality of learning
for students in the coastal area and appreciate the maritime region’s potential. Consequently,
applying the chemistry concept in learning will improve the students’ intrinsic motivation [1],
conceptual understanding [2] and reduce students’ alternative concepts [2]. There is also a
strong correlation between classroom learning and societal fields [3], and this is aimed at
improving the students’ knowledge since they are able to relate the acquired chemistry concept
with real-life situations around the maritime region.

Some of the Context-based chemistry learning designs that have been used before include
the context of sport [4], human health [5], gas [6], and car engines [7]. Unfortunately, there is
little concern given to the explicit maritime contexts in the design of chemistry learning. There
is also limited information from the literature review on the pre-service chemistry teachers’
ability to integrate maritime context-based learning designs. Previously, studies have been
conducted to measure the ability of prospective physics teachers to make context-based
assessments [8]. Therefore, this study aims to investigate the ability of CPCT to design maritime
context-based learning.
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2 Methods

A case study technique was used in assessing the ability of CPCT in designing maritime
context-based learning. It was carried out in the University of West Coast of Bintan Island, with
a population target of 21 CPCT in 3" year who were assigned to create maritime context-based
learning in four weeks. Designs prepared by CPCT were evaluated by a rubric adapted from
Stolk et al. [9], consisting of eight Design Strategies. They were categorized as not adequate
(NA), partially adequate (PA), and adequate (A). A descriptive method was used to analyze the
data presented in frequencies and percentages, as shown in (Table 1).

3 Results and Discussion

Results on 21 coastal pre-service chemistry teachers’ ability to prepare learning designs based
on maritime contexts are illustrated in Table 1.

Table 1. The ability of coastal pre-service chemistry teachers to design learning with maritime context.

. . Frequency

Part of CBL Design Strategies NA DA A
Context-based  Provide for a connection with chemistry concepts 1 11 9
introduction Connect to students’ daily lives 0 10 11

Generate numerous questions 10 4 7

Select questions that are practically feasible 21 0 0
Chemistry Start with an explanation of chemistry concepts 8 6 7
concepts Zoom into more detailed chemistry explanations 4 12 5
Context-based  Have a strong connection with the previous chem. 20 1 0
inquiry projects  explanations

Projects should be practically feasible 19 2 0
Total Frequency 83 46 39
% 49.40 2738 2322

Based on the results from Table 1, most of the CPCT had applied the chemistry context as
an introduction to their learning and had successfully related it to the students® daily life.
However, some CPCT were using the principle of “what to know” in Context-Based Learning
(CBL)[10]. This was identified from those CPCT who analyzed questions that arose from the
students and were related to the context displayed at the beginning of learning. Therefore,
developing feasible questions was critical in designing context-based learning projects.

The majority of the CPCT had given brief explanations of chemical concepts related to the
context under evaluation. Most of the teachers used the group discussion method with the help
of a worksheet and others sought deeper explanations from textbooks in elaborating the context-
based chemistry concepts. However, some designs didn‘t have a clear explanation in relation to
the concept being explained.

The study results highlighted that majority of the CPCT had not developed a context-based
inquiry project. Additionally, the few that had designed the project it was not based on an
elaborate concept. Therefore, using context as an introduction at the beginning of learning and
the development of an inquiry project was a new invention in designing CBL-based learning



design [9]. Furthermore, the study found out that CPCT needed improvement in their ability to
design maritime context-based learning. Several teachers® professional development strategies
could be adapted, such as frameworks that entailed setting a context in class, performing a new
teaching role, and teaching content [11]. Moreover, an additional project was designed,
including teaching an educative context-based unit and designing an outline of a new context-
based unit [12], as illustrated in Table 2.

Table 2. The maritime context in learning design.

No Context Content Frequency
1 Coastal iron corrosion Electrochemistry 5
2 Extracts of coastal natural resources as acid- Acid base 1
base indicators

3 Preserving food with salt Macromolecule 1
4 “Asam Manis* for Cermai fruit Acid base 1
5 Mangrove charcoal burning Hidrocarbon 1
6 Microplastics in coastal waters Polymer 1
7 Al and Cu on the ship, Mg from the sea Period 3-4 Element 1
8 Sea purification with green mussels Colloid 1
9 Betel nut Buffer 1
10  Petroleum mining Hidrocarbon 1
11  Bauxite excavated water quality Acid base 1
12 Compounds in seawater Introduction of Chemistry 1
13 General context and not maritime focus Introduction of Chemistry 3
14  General context and not maritime focus Coloid 2
Total 21

The study identified 12 maritime contexts in the learning design despite the fact that the
context of corrosion on ships was more recognized and familiar. Several maritime contexts also
had emerged that were unfamiliar, for instance, the use of green mussels for water purification.
The study also found that social and society domain contexts were most preferred by CPCT
[10]. Consequently, this domain was important, especially in schools that aimed at preparing
students to be responsible citizens by appreciating chemistry and its contribution to society.
Finally, CPCT was able to make a connection between context and content, which was referred
to as “fluid transitions* [3].

3 Conclusion

This study concluded that CPCT was halfway in terms of providing a connection between
maritime daily life contexts with chemistry concepts. The CPCT experienced challenges in
generating questions, especially in the introduced context. In addition, they had difficulties
designing a context-based inquiry project from selected queries because they were not familiar.
Furthermore, the study recommended a systematic program to help improve CPCT ability in
designing maritime context-based learning.
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