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Abstract

The study was aimed at exploring the performance exhibited by preservice student teachers in
interdisciplinary curriculum design for elementary science in Taiwan. The subjects are eighty
elementary preservice teachers from the National Metropolitan University. They designed
integrated science curriculum and instruction by incorporating what they learned from the
Elementary Science Methods course. The lesson plans, mind maps, artwork and feedback
performed by the preservice student teachers were collected for data analyses. The findings
indicated that eighty percent of preservice student teachers exhibited a high degree of interest in
science instructional planning across different disciplines. They presented science lesson planning
with interest, inquiry-based and multi-dimensional. Their performance exhibited in a graceful and
artistic way with clear explanations of science concepts and theories. For cultivating the preservice
student teachers’ curriculum planning and science instructional capabilities, it is recommended to
put an emphasis on integrating language arts of science reading, writing and cross-disciplines in
the preparation courses of science teaching and learning.
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Introduction

Interdisciplinary learning and teaching such as science, technology, engineering and mathematics
(STEM) and science, technology, engineering, arts and mathematics (STEAM) education are
implemented around the world. STEM is recognized and widely used as a meta-discipline
connecting the discrete disciplines such as science, technology, engineering and mathematics by
using the processes from each field to generate new knowledge (Morrison, 2010). Integrating the
arts to move STEM to STEAM makes authentic learning opportunities occur (Robelen, 2011).
STEAM is conceptualized as a transdisciplinary learning process. Nadelson and Seifertb (2017)
stated that teaching and learning target new domains of professional knowledge: evaluating and
applying different information, including the facilitated emergence of new technologies and
knowledge, being ready for transdisciplinary disciplines, and connecting traditional disciplines to
fit the citizens’ demands in this century.
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Some studies present the interdisciplinary approach as an effective way of increasing academic
learning outcome and motivation, developing higher-order thinking and giving meaningful
concepts across the different disciplines (Campbell & Henning, 2010; Caplinger, 2013; Faulkner,
2012, Kelly, 2011). Integrated knowledge of curriculum design is a major educational focus and
constructed the linkage which exists among all the things. This method can inspire the learners to
transfer their learning to other situations. According to the Taiwanese Curriculum Guidelines of
the 12-Year Basic Education (Ministry of Education, 2019), the main concepts of science teaching
and learning are emphasized with literacy, inquiry, hands-on instruction, minds-on learning, and
interdisciplinary curriculum design. The curriculum guidelines place an emphasis on cross-
curricular and exploratory instruction. Teachers are also encouraged to undertake cross-curricular
collaborative teaching in domain-specific learning and guide students how to apply knowledge in
their daily lives.

In Taiwan, elementary preservice teachers have to complete at least seventy-two semester hours
of courses and additional seventy-two hours of practicum of elementary teacher preparation at the
university. After graduation, they have to pass the national examination and take the preservice
training for one semester. They are then qualified to take the teacher examination held by each
school district in Taiwan. If they succeed in the school district teacher examination, they will
become formal teachers. Therefore, the training processes for elementary science teacher
preparation are very important for pre-service teachers. In the study, the goal was to explore the
capabilities held by the pre-service teachers in the interdisciplinary curriculum and instructional
design. Eighty preservice student teachers taking the elementary science methods course at the
National Metropolitan University participated in the study. The specific questions were listed as
follows:

o How did the elementary preservice student teachers exhibit in interdisciplinary
curriculum design?

e What were the similarities and differences in the capabilities exhibited by the preservice
student teachers with different academic backgrounds concerning interdisciplinary
curriculum design?

Literature Review

Fogarty (1991a, 1991b, 1993) indicated ten models for curriculum planning that help students
make effective integration while learning, including the nested, connected, or fragmented models
within the single field, and integrating with different fields. In this approach, teachers plan the
curriculum by organizing different disciplines with an emphasis on interdisciplinary concepts and
skills. The research findings from the Mid-California Science Improvement Program showed a
significant increase in science instructional time and effective science teaching. School teachers
participated in the year-long program with integrating science, social studies, language arts,
mathematics, and arts. There were significant improvements found in student attitudes, teacher
attitudes, and student achievement after they had participated in the program (Greene, 1991).

In recent years, a similar study with interdisciplinary instructional approaches were applied in
Korea to engage elementary school preservice teachers to implement STEAM lesson plans within
a science methods course in Korea. The participants were elementary preservice teachers in their
third year of study at a national university in Korea. The results indicated that designing STEAM
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lesson plans had a positive impact on Korean elementary preservice teachers’ attitudes toward
STEAM education( Kim, & Bolger, 2017). Song (2017) investigated preservice teachers’
knowledge of interdisciplinary pedagogy and revealed that their interdisciplinary knowledge of
using science-themed activities as instructional approaches for teaching mathematics had
significant changes across all four science content areas including biology, chemistry, physics and
environmental science.

Akerson and Flanigan (2000) stated that using language arts which is an area of strength for
elementary teachers can be a key to improve elementary science instruction. Another interesting
study in Brazil was done where the teachers wrote and read a poem in a classroom for students of
the fifth to eighth grade. The students wrote poems about science subjects, intending to improve
the learning of concepts of physics, chemistry, and biology inspired by their own poetic vision
about science. The findings indicated that the utilization of poetry in learning science was effective
to the engagement of an interdisciplinary method combining different sources of knowledge
(Barbosa, Fonseca, Dal-Farra, & Lopes, 2014). Denemea and Adab (2012) integrated science,
technology, English, drawing, and music lessons for fifth graders. The results indicated that
applying the interdisciplinary approach in primary schools can potentially enhance students’
reasoning of different subjects and engage them to become well-supported, creative and better
learners. Science teaching and learning are improved by implementing interdisciplinary
instructional approaches.

The science preservice training courses that the preservice teachers take will directly impact their
efficacy, attitude, and ability in science teaching (Hechter, 2011). In Taiwan, elementary
preservice student teachers are required to take seventy-two semester hours for science teacher
preparation courses except for the required undergraduate courses. More productive preservice
training would be effective for preparing science teachers. The science methods course is one of
the essential courses for elementary science teacher preparation. Interdisciplinary lesson design is
important to learn and implement in the science methods course. The extent to which the preservice
student teachers learned and demonstrated science-based and cross-curricular and interdisciplinary
instructional lesson design will be investigated.

Methods

The subjects were eighty preservice student teachers from universities with junior or sophomore
standings with either science or non-science majors who took a two-semester hour science methods
course for elementary science preservice training. It took eight-week long study of studying a
semester. In the study, the researcher served as the course instructor and played the neutral role
and observer. The participants presented creative work freely in the class and were not affected by
the researcher. Interdisciplinary, literacy, scientific inquiry and practice was emphasized in the
methods course to motivate preservice student teachers to high order thinking.

The nested models of integrated curriculum (Fogarty, 1991) were applied to plan science teaching
and learning activities. In the study, the preservice student teachers completed a sequence of
interdisciplinary activities within six weeks, including: science, language, art, mathematics, and
social science fields. They also completed a variety of hands-on and minds-on activities to learn
about science concepts and natural phenomena, such as rainbow, sunset, plant science, and the
sound of musical instruments.
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For preservice teachers, science content and pedagogy learning were facilitated from diverse
viewpoints and cross-disciplines. They developed the web-integrated curriculum and completed
lesson design of elementary science by integrating science, literature, art and other disciplines.
Finally, the participants presented their pedagogical content knowledge in their mind-maps, lesson
plans and provided their feedback at the eighth week. Qualitative data were collected from the
mind maps, lesson plans, and feedback of eighty preservice student teachers. The interdisciplinary
unit design of preservice teachers’ work about plant science will be discussed.

Findings

The capabilities performed by the preservice student teachers concerning the interdisciplinary
curriculum design were explored in this study. The results from preservice student teachers’
feedback indicated that eighty percent (N= 80) of them exhibited high interests in science learning
and teaching across different disciplines. More divergent and creative thinking was presented by
the participants in their mind-maps, lesson plans, and artwork. During the first six weeks of the
methods course, they completed a variety of cross-discipline and hands-on science activities with
scientific inquiry. Then, they performed several science activities related to discovering plants on
the university campus. The activity objectives were to identify the morphology, structure and
functions of plants, explore the interaction between plants and insects, and explore the interaction
between plants and their environments. In addition, they tried to recognize the tissue and organs
of plants, made their artistic creative work and described the meaning of poetry in both Mandarin
and English. The last two weeks of the study, they completed the homework assignments
integrating with plant science, literature, art or other disciplines. Most of them mentioned that
interdisciplinary instructional design made science fun, organized the discrete concepts and made
tough science theories easily understood.

Science Field

In the study, a plant science learning unit was used as an example to find out preservice teachers’
capabilities concerning cross-curricular teaching and learning. At first, they learned to be familiar
with the characteristics of the campus plants, and designed puzzle solving questions about campus
plants. In addition, they studied and integrated the plant science concepts into elementary science
lessons across different disciplines. For instance, they learned the determinate inflorescence and
indeterminate inflorescence of flowers. Then, they tried to identify the head, spike and umbel
inflorescence by observing plants on the university campus to explore the interaction among plants,
insects, and the environments.

The preservice teachers had a great deal of curiosity about flower pollination and seed dispersal.
Some misconceptions become easy to understand since each participant explored science concepts
and theories with high enthusiasm. They also learned the phyllotaxis of leaves which included
alternate, opposite, and whorled. They distinguished the characteristics between gymnosperms and
angiosperms. Some plants are common to find in school campus, such as, Araucaria, Bombax,
Cycas, Hibiscus flower, Hoop pine, Plumeria, and Water pine. They also learned to define the
shapes and arrangements of flowers and plant leaves, including Camphor tree, King Ixora,
Koelreuteria elegans, Norfolk Island Pine, and many common plants. Moreover, they identified
the characteristics and differences between hermaphroditic and dioecious plants. The preservice
teachers investigated the plant growth and the interaction between plants and their environment.
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They designed interdisciplinary activities with creativity and fun. Science concepts and
phenomena are well explained in an artistic way and presented in their work.

Language Field (Mandarin or English)

Preservice teachers designed science and language arts instruction by using an interdisciplinary
approach. It was helpful for them to learn science concepts through language arts. Their curiosity
and enthusiasm about nature was nurtured by implementing cross-disciplines activities. Their
experience was as similar as the research indicated when a flower was taken apart and examined
as pistil, stamen, stem and petals, each part was seen exactly and a certain curiosity was satisfied
(Taylor, 1998). Through the campus inquiry activity, the preservice teachers further studied plant
growth and the interaction between plants and their environment.

Some of them designed the lesson unit with integrating science, art, and creative poetry in English
and Mandarin. They explained the varied colour of leaves for the season change. Through the
campus inquiry activity, the preservice teachers further studied about plant growth and the
interaction between plants and their environment. They developed their lesson plans about the
observation, comparison, analysis of campus plants and introduced the characteristics of plants,
the structures of plant root, stem, leaf, flower, fruit, seed. Furthermore, they designed the
instruction to explore the interaction between plants and environment. In creative poetry, poems
were written with creative language either in Mandarin or English. Most poems were written in
Mandarin since it is the preservice students’ native language. Only a few poems were written in
English. The representative poems and artwork were made by preservice teachers, including
Rosemary, Erica, Alice, and Grace. Rosemary and Erica were science majors who were studying
in the College of Science. Alice was majoring in general education. Grace was majoring in English.
Their work was described as the following. The preservice teacher Rosemary majoring in science
wrote a poem with a title called “Autumn” (Figure 1). Another poem written by the preservice
student teacher Alice with a non-science major with a title called “Let’s play a game” (Figure 2) !

Another example was done by a preservice teacher Grace whose academic major was in English.
The “Stray Birds” poem written by Rabindranath Tagore was presented in a preservice teacher
Grace’s work. “Stray birds of summer come to my window to sing and fly away. And yellow leaves
of autumn, which have no songs, flutter and fall there with a sign.” Grace presented a lovely bird
with several plants in her work. She investigated plant science, made art pictures and described it
with words full of imagery. Preservice student Grace introduced a tree called flamegold rain tree.
Her academic name was called Koelreuteria elegans. Koelreuteria elegans is a kind of beautiful
and magical tree. It was also called “Taiwan golden-rain tree” or “four color trees” since its leaves
will change colors accompanied with season change. It was a very good metaphor to use
“flamegold rain tree” to present the poem meaning of “Stray Birds”. Grace created a bird picture
to form a very good connection among science, literature and art (Figure 3.4).

Art Field

According to the Taiwanese new curriculum guidelines, students should have the capabilities of
art awareness, appreciation, creative thinking, experience artistic culture through reflection on arts
in their daily lives, nurture artistic experiences, and express the capability to appreciate and create
arts (Ministry of Education, 2019). In the study, the preservice teachers’ thinking was inspired
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with interdisciplinary training, and critical thinking skills were enhanced in an aesthetic and
creative way. They presented their thoughts in their work with a lovely, pretty, colorful, and
creative approach. Preservice teachers incorporated drawing into scenery pictures to present the
lovely animals, beautiful scenery and interesting stories. From the field collection of university
campuses, they learned to identify and compare several angiosperms and gymnosperms. For
instance, preservice teacher Erica made creative work by composing the leaves of Codiaeum
variegatum, Ixora x williamsii, and Araucaria cunninghamii. A few flowers of Ixora x williamsii
were used to decorate the picture in an artistic way.

Figure 1. Autumn: A Poem Written by  Figure 2. Let’s Play a Game: A Poem
the Preservice Teacher Rosemary With ~ Written by the Preservice Teacher Alice With

Science Major Non-Science Major
Autumn leaves Where is autumn?
Falling heart In a yellow pumpkin.
Blowing the wind Where is autumn?
Heart that can't stop In a dried leaf.
Sunset glow Where is autumn?
Oh, no words In a red apple.
Only step by step Where is autumn?
Oh, I find autumn.
Autumn is here.

Figure 3.1, 3.2, 3.3, 3.4. The Pictures Were Made by Four Preservice Teachers with Science
Majors and Non-Science Majors

X
et ' S 7 § - : e

Figure 3.1 Figure 3.2 Figure 3.3 Figure 3.4
Rosemary’s Work  Erica” Work Alice’s Work Grace’s Work
(Science Major) (Science Major) (Non-Science Major)  (Non-Science Major)

Rosemary’s picture -- An art work made by the preservice teacher Rosemary and were described:

The beautiful orange and yellow were used to represent the sunset, the leaves were falling, the pictures
were marked with the type of leaves belonging to the natural field, the use of beautiful colors belonged to
the art field, and finally a poem was presented as the language field (Figure 1, Figure 3.1).

Erica’s picture -- Preservice teacher Erica described her picture as the following.

A budding flower in the sunshine. I used the leaves of Codiaeum variegatum which are pink and green. It
showed that the flower was going to blossom. In addition, the Araucaria cunninghamii looked withered and
set off the beauty of the flower. Moreover, I also decorated some grass and little flowers, which was Ixora x
williamsii about to the blossom, and showed that the blossom was bigger and domineering. The most
beautiful flower took more time to grow (Figure 3.2).

https://digitalcommons.usf.edu/m3publishing/vol3/iss2021/6 6
DOI: https://www.doi.org/10.5038/9781955833042



Wang: The performance of elementary preservice student teachers based on interdisciplinary curriculum design

Alice’s picture -- Preservice teacher Alice stated:

Where is autumn? Let’s play a game. Pumpkins grew and harvested near in autumn. The artistic conception
of Grace’s picture was that pumpkins were used during Halloween. It’s autumn when the pumpkins harvest
comes in (Figure 2, Figure 3.3).

Grace’s picture — Preservice teacher Grace said:

Humans’ stray moods seemed like birds flying. I used a capsule of Taiwan Golden-Rain tree, the leaves of
some gymnosperms (e.g., Golden spotted leaf, Norfolk island pine, Dawn redwood) and black soybean to
make a lovely bird. The bird looked beautiful and elegant in a wandering mood (Figure 3.4).

In addition, other preservice teachers incorporated drawing into scenery pictures to present the
castles, heroes of cartoons, birds, calendars, and beautiful paintings. More creative and critical
thinking was performed by the preservice teachers in their lesson plans, mind maps and artwork.
They also developed integrating teaching activities integrating science, art, language, mathematics,
social science, and different disciplines.

Mathematics and Other Disciplines

Many preservice teachers developed the plant lesson unit, including: discovering plants, Mandarin
writing, artwork making and mathematics. Learning the rules of arithmetic operations to determine
the price of the plant by answering the study questions of the interdisciplinary unit. In addition,
some of them integrated mathematics into their lesson design except for the fields of science,
Mandarin, English, and art. For instance, a preservice teacher mentioned the concepts of least
common multiple in his lesson design. He proposed a mathematics question such that if making a
sailboat needed five and three quarters meter canvas, then how many meters of canvas could be
made for four sailboats?

Preservice Teachers’ Mind Maps

Most of the preservice teachers designed cross-curricular lesson plans well and described their
mind map in detail. There was not much difference among the preservice teachers with different
academic backgrounds. In the plant science lessons, many preservice teachers presented different
kinds of plant bodies and design artwork by utilizing plant leaves, flowers, seeds, and color paper.
Then, the preservice teacher designed the lessons to write the English or Mandarin poems to
appreciate nature by illustrating the beautiful scenery of sunset, falling leaves, and leaf color
change in different seasons.

All the participants finished their work with at least three or four discipline areas of science, art,
mathematics, Mandarin, and English. From the field collection of the university campus, they
learned about the characteristics of angiosperms and gymnosperms. For instance, preservice
teacher Erica with a science major integrated science, language, and art into her mind map of
lesson plans with a title of “A budding flower” (Figure 3.2).

She made creative work by composing the leaves of Codiaeum variegatum, Ixora x williamsii, and
Araucaria cunninghamii. A few flowers of Ixora x williamsii were used to decorate the picture in
an artistic way. Another preservice teacher Flower was majoring in science and presented her mind
map of plant activities shown in Figure 4.
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Figure 4. Preservice Teacher Flower’s Mind Map

Identify the characteristics and functions of plants
| Science Learn mathematics by using plant leaves
Mathematics =

Poem writing
Story writing 1= Mandarin

Recognize campus plants and the environments

Plant activities

Poem writing —o Social science (=1 Recognize community specific plants and functions
English vocabulary -1 English
X Make a musical instruments of plant leaves
Plant collage picture . Music =
- Creative work
3D Plant work = = Art

Feedback From the Preservice Teachers

During the study, the preservice student teachers maintained high interests in doing hands-on
science activities through integrating art, literature, and plant science. Data was collected from the
feedback of the participants, the qualitative results indicated that eighty percent of preservice
student teachers exhibited high interests in interdisciplinary learning activities. They stated
positive feedback about developing cross-curriculum lesson plans and instructional activities.
During the activities, the preservice teachers learned to clear their misconceptions and constructed
new knowledge about plant science. For instance, they realized the differences between pollination
and seed dispersal of dandelions because most preservice teachers thought that the pollination of
dandelions was delivered by wind instead of pollinators. English is the secondary language for
Taiwanese. In addition to learning plant science, preservice teachers learned vocabulary, sentence
structure, poetry and story writing skills in English or Mandarin by doing language activities.

At the end of the study, most preservice teachers stated that interdisciplinary instruction could
make science learning fun and creative. They also got more confidence in lesson planning and
teaching across different disciplines. Both the preservice student teachers with science majors and
non-science majors got the beneficial effects in critical thinking and creative thinking skills
through interdisciplinary activities.

Discussion

During the activities, the preservice teachers put an emphasis on both thinking and acting. Their
work was creative and elegant by organizing their thoughts from different disciplines. They also
agreed that those activities made science learning more fun and science concepts were turned out
to be easily understood. During the field collection and hands-on activities, they appreciated nature
and raised the awareness of plant conservation. The preservice teachers with different academic
backgrounds appropriately expressed their personal talents and abilities in science lesson plans
through interdisciplinary instructional design training. When a flower was taken apart to examine
as pistil, stamen, and petals, each part is observed and a certain curiosity is satisfied; however,
curiosity was not wonder, the former being wonder to take apart, the latter to discover the things
(Taylor, 1998). All the preservice teachers learned the characteristics, the differences between
gymnosperms and angiosperms, and the differences between hermaphroditic and dioecious plants
during the course. When they expressed their thoughts in Mandarin or English writing with
creative and sensational words, their writing and thinking skills made a big progress. Hence,
incorporating science reading and writing in the science methods course was important for training
preservice teachers. They also presented very creative and poetic landscapes in their language and
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art work. During the study, the preservice teachers also tried to solve their learning problem from
different angles. It was obvious to find out that preservice teachers’ thinking viewpoints move
forward thoughtfully across the different disciplines. In the study, preservice teacher curiosity and
creativity were nurtured through scientific inquiry and cross-curricular work.

Campbell and Henning (2010) found that preservice teachers receiving integrated instruction
outperformed their nonintegrated coursework in planning and reflecting on interdisciplinary
content. In the study, it was easier for preservice teachers to identify and clear misconceptions
about plant concepts and also make learning more fun through interdisciplinary learning. When
they picked up the organs of plants to make art work, they had to figure out the characteristics of
the plants that they had chosen. Preservice teachers cleared the common misconceptions about the
angiosperm such that the spore spikes of Cycas was not a flower. In gymnosperms, the staminate
strobilus of cycas was composed of many microsporophylls and not a flower. However, many
student teachers might think that it was a flower since the staminate strobilus of cycas usually was
called a male cone flower. It was a common misconception for most learners. They also learned
about science concepts and appreciated the nature within the interdisciplinary product. It was
obvious to find out science learning better after integrating different disciplines.

Implications

The implications for the preservice teachers from those activities was such that aesthetic awareness
might cause students a change of viewpoints on the natural world, something might be considered
an important learning effectiveness (Hadzigeorgiou, Kampouropoulou, Fokiali, 2015). From the
feedback of the preservice teachers, their awareness of nature and environmental conservation was
raised through a sequence of interdisciplinary work. Life-relevant concepts like campus plants can
transform the rigorous science concepts into easy understanding and inspire students’ interests in
learning science.

Implementing scientific inquiry and lesson plan of curriculum and instructional design, the
preservice teachers with science majors made a broader in depth discussion about science content
than the preservice teachers with non-science majors. In the domain of language expression,
preservice teachers with science majors wrote essays or poems in plain words; however, the
preservice teachers with non-science majors wrote poems in full of meaning and abundant words
to express their thoughts. In the domain of artistic expression, the pre-service teachers’ work was
clear and well expressed in their thinking style.

Except for the above statement, the preservice teachers with science majors developed multiple
fields and integrated them into their lesson design, including mathematics, health education,
physical education, and social science. Most preservice teachers with non-science majors
developed interdisciplinary lesson plans and focused on integrating science, language, and art. The
findings from preservice teachers’ feedback and performance, writing poems or short essays can
express the learners’ thoughts and facilitate science learning. The outcome by using language arts
to improve elementary science instruction was the same as the study done by Akerson and Flanigan
(2000). A similar finding occurred in Brazil’s elementary school, poems written did improve
science learning by applying the interdisciplinary method of art and science (Barbosa, Fonseca,
Dal-Farra, & Lopes, 2014). Hence, language arts are applied for science reading and writing could
be an effective way for engaging science learning.
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The interpretations of science concepts by using the pre-existing knowledge were accompanied
with the preservice teachers’ academic background to enhance their learning interests in science
across different disciplines. All of them stated that interdisciplinary teaching and learning made
science more fun. It’s obvious to find that science learning became more effective across different
disciplines. Meanwhile, self-efficacy and pedagogical content knowledge of preservice students
are worth examining before and after the interdisciplinary activity training.

The Limitations of the Study

During the methods course, science concept learning and teaching were emphasized in the
interdisciplinary instructional design. Measurement was hard to set up the same criteria across the
disciplines. The rubric used to assess preservice teacher performance will depend on the different
subject disciplines. In this study, science teaching and learning are the basic principles of course
planning. Therefore, the preservice teacher performance was explored within the plant science unit
about interdisciplinary instructional design. Science content does not cover many different topics
and disciplines. For the future study, broader vision of different science content or disciplines will
be further discussed.

Conclusions

In the study, all the preservice teachers finished their work among at least three or four discipline
areas of science, Mandarin, English, art, and mathematics. Eighty percent of elementary preservice
student teachers exhibited their high interests and capabilities in interdisciplinary lesson design;
meanwhile, they learned to appreciate nature. It was also found that the details on linkage of their
lesson plans among cross-disciplines were needed to be well organized and planned.
Interdisciplinary learning makes science more fun and interesting; mathematics makes science
reasonable and logical for learning. Students learn science through science reading and writing
might be helpful for science learning and understanding.

No matter what preservice teachers’ academic backgrounds are, their potentials in science learning
and teaching could be inspired by integrating the cross-disciplinary visions to construct holistic
and theoretical understanding of science concepts. In reality, interdisciplinary design of the science
methods courses not only cultivated preservice teachers with different academic backgrounds to
enhance the literacy and interdisciplinary knowledge, but also let them learn from each other. In
order to enhance the preservice student teachers’ curriculum planning and science instructional
capabilities, it is worth paying more attention to integrate science reading, science writing, and
interdisciplinary learning into the preparation courses of elementary science teacher programs.
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