Milankovi¢ Jovanov, J. et al. (2022). Is the integrative teaching approach beneficial for learning?, International Journal of
Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(2), 173-183.

Original scientific paper UDK:

37.091.3-057.874(497.113)
Received: May, 27.2022. 37.016:502/504
Revised: August, 17.2022. doi: 10.23947/2334-8496-2022-10-2-173-183
Accepted: August, 22.2022. M) Cheok for updates

Is the Integrative Teaching Approach Beneficial for Learning?

Jelena Milankovic¢ Jovanov''®, Andelija Ivkov-DZigurski' >, Jelena Stanisavijevic?'®, Ljubica Ivanovi¢ Bibi¢'">,
Marko D. Petrovi¢*>, Smiljana Bukicin Vuckovic"

University of Novi Sad, Faculty of Sciences, Department of Geography, Tourism and Hotel Management, Novi Sad, Republic
of Serbia, e-mail: milankovicjovanov@gmail.com; ivkova@gmail.com; ljubicaivanovicns@yahoo.com
2University of Belgrade, Faculty of Biology, Belgrade, Republic of Serbia, e-mail: jelena.stanisavljevic@bio.bg.ac.rs
Geographical Institute ,Jovan Cviji¢*, Serbian Academy of Sciences and Arts, Belgrade, Republic of Serbia; South Ural State
University, Institute of Sports, Tourism and Service, Chelyabinsk, Russian Federation, e-mail: m.petrovic@gi.sanu.ac.rs

Abstract: Environmental protection contents are characterized by a wide range of interdisciplinarity. They are realized
separately within the teaching of biology and geography (5"-8" grade) in elementary school in Serbia. Numerous concepts
and facts are similar, especially within the content Nature Protection. The application of an integrative teaching approach in the
realization of environmental protection contents in elementary schools was investigated. Pedagogical experiment with parallel
groups of elementary school students was conducted by applying integrative teaching approach in the experimental (E) and
traditional approach in control (C) groups of students. The data were obtained through the pre-test and post-test. Integrative
teaching approach has proven to be effective in the realization of the above-mentioned program contents.
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Introduction

The curriculum is organized through isolated subjects, which is a big problem in education,
because it prevents students from recognizing and creating connections between subjects (Frykholm
and Glasson, 2005; Owen, 2015). Integrated learning provides students with the opportunity to see the
interconnectedness and interrelationships between the different parts of curriculum. Away from focusing
on learning in particular curriculum areas, an integrated program is based on skill development around
a topic that is relevant to the students. Godemann (2006) outlines the path that knowledge needs to
change in order to be applicable in an integrative approach. According to Godemann (2006), disciplinary
knowledge is simplicity, singularity, linearity and it can cause fragmentation in knowledge and boundary
formation. On the other hand, integrative knowledge is characterized by heterogeneity, complexity, non-
linearity, connection, collaboration, and consequence.

All school subjects and contents that are more complex and abstract have to use an appropriate
teaching approach (Gagic et al, 2019). Children learn better when valid connections are laid out across
the entire curriculum. Integrative teaching promotes meaningful learning especially in the initial stages
of education, but integration is possible in any of the stages of learning (primary, secondary, and tertiary)
(Kaur, 2019). According to Acarli (2020), integrating parts of knowledge from different areas is very
important for critical and creative skills of students.

Integrative learning can be defined as the process of making connections between skills and
knowledge from teaching sources and experiences. It connects theory and practice, and uses different
perspectives to help students understand issues (Lewis, 2017; Huber et al., 2007). Integrative learning
suggests that student connect previous knowledge with the newly acquired and see connections in the
curriculum (Brownlee and Schneider, 1991; Klein, 2005; Leonard, 2012).

Accordning to Haapaniemi et al (2019) “an essential skill in the twenty-first century is how to make
sense of the complex flood of information”. For this reason, it is important for students to develop the
ability to connect scattered information. The authors call these students integrative thinkers (Haapaniemi
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etal, 2019).

From the above definitions of integrative learning, it is concluded that this model of learning is the
connection of scattered information, as well as the connection of previous knowledge with new. However,
integrative learning is much more than connecting scattered information. The term “integration” means
the unification of certain parts into one whole and the interconnection of autonomous elements. Teaching,
based on this approach, can be very stimulating for students. Content that is interconnected contributes
to knowledge that is complete, valuable and usable. An integrative approach implies an active student
as well as a teacher. It is not just about conveying facts, but much more about solving problems, asking
questions and actively seeking answers from your environment.

Integrative learning represents a challenge for general education programs (Mahoney and
Schamber, 2011). The Association of American Colleges & Universities (2007) highlights integrative
learning as one of the important teaching approaches in modern university education. Therefore, it is
important that students at colleges acquire knowledge in the field of integrative learning. This could be
achieved through a curriculum that encourages integrative learning, as well as through various trainings
and seminars (Huber and Hutchings, 2004).

Through integrative teaching and learning, students can develop a deeper understanding of content
and to improve understanding of a complex problem (Leonard, 2012; Becker and Park, 2011).

This approach can help students in the synthesis and integration of knowledge. In that way, they
could acquire the ability to solve problems with an ethical dimension. Also, it could encourage their critical,
creative, and unconventional thinking (Ivanitskaya et al., 2002).

Integrative teaching approach allows students to train effectively by solving problems from different
fields and to gain a deeper and more systematic knowledge that can be applied to real life. This approach
prepares students for the process of lifelong learning as it blurs the traditional boundaries between subjects
(Lake, 1994). Integrative learning has proved to be one of the key strategies for students’ success. In
particular, integrative learning prepares them to respond to complex problems based on interdisciplinary
connections, experiential knowledge, and co-curricular learning (Rossing and Lavitt, 2016). According to
Miller (2005), "integrative learning refers to many different integrative capacities: the application of theory
to practice, the ability to connect skills and knowledge from one course to solve and explore issues in
another, and the capacity to reflect and identify connections made over time”.

Integrative teaching uses interdisciplinary approaches and it is focused on applying real-world
scenarios. It also has a positive effect on the development of the student community (Abraham and Shih,
2015).

Tani, Juuti and Kairavuori (2013) point out that “different disciplines have different ways of
‘looking’ at the world and constructing people’s understanding of the world, and therefore it is important
to understand the perspectives they use”. An integrative teaching approach is a very good solution for
numerous scientific contents in subjects such as: biology, chemistry, physics, geography, mathematics
(Johnson and Dasgupta, 2005). In the science subjects, numerous links can be found in content dealing
with the problem of environmental protection (Abdullah, Halim and Shahali, 2011). According to Clark and
Linn (2010), “knowledge integration involves a dynamic process of linking, connecting, distinguishing,
organizing, and structuring ideas about scientific phenomena. These ideas include facts, patterns,
templates, views, theories, models, and visualizations.”

Environmental protection is one of the main topics in modern world. Because of that, environmental
education occupies an important place in the curriculum. The teachers training has a significant role in
the ecological education system and including environmental protection topics in school lessons are very
important (Mroz, Ocetkiewicz and Walotek-Scianska, 2018). Geography and biology are very important
subjects that ensure the realization of environmental competencies (Mwendwa, 2017). There is a great
potential for achieving an integrative approach between geography and biology, because it is possible to
connect a large number of topics (Tani, Juuti and Kairavuori, 2013). Education for a sustainable future
is a huge challenge for educational systems. Some authors (Hua, 2004; Kimaryo, 2011) agree that
environmental education should go beyond the education in a classroom and into society, everyday life,
and nature. Using active teaching methods and connecting theory and practice with examples from real
life situations provide an opportunity for students to learn better. According to Moon (2008), using active
teaching methods encourages students to think critically and encourages them to learn, which is very
important in the field of environmental education.

Elementary programme contents related to environmental protection are taught separately within
two teaching subjects (biology and geography) in Serbian elementary schools. The most similarities in the
topics related to environmental protection between these two subjects are in the eighth grade. In biology
classes, eighth-grade students learn about the ways the environment is threatened, types of erosion, the
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effects of climate change, natural and cultural assets, and similar issues, while in geography classes,
students are taught the national geography of their country.

The topics that exist in both biological and geographical contents and which contain the most of
the same (common) concepts are National parks of the Republic of Serbia (Geography) and Categories
of protected natural assets (Biology) (Figure 1). They are very suitable to be realized and combined with
the integrative teaching approach.

Definition of the term "protected assets'
Categories of protected assets in Serbia
Locating protected assets in Serbia
Ecosystem properties
Diversity of biological factors-a

biocenoses in national par
Protected plant and animal species
Biodiversity protection
Geographic positio

i
Physical-geographical features (relief, ‘/

climate, hydrography, pedology
Social-geographical features (populatio
settlements, economy, infrastructyre

Human impact on protected asset:
Environmental protection measures

Figure 1. Geography and biology topics and concept

> GEOGRAPHY

= BIOLOGY

Based on the above, the application of the integrative teaching approach was started concerning
these program contents in the eighth grade of elementary school. The main goal was to discover whether
this type of teaching is helpful, in terms of obtaining knowledge and its retention. The intention was to
answer the following research questions:

Does the application of integrative teaching approach contribute to a quantity of the obtained
knowledge?

Does the application of this approach contribute to knowledge retention?

It was expected that there would be a difference in the quantity of the acquired knowledge and
knowledge retention between the students (in favor of the students who had integrative teaching). The
goal was to identify and measure this difference.

Materials and Methods

The pedagogical experiment with parallel groups [experimental (E) and control (C)] was applied
(Killermann, 1998) in order to investigate if the integrative teaching approach is beneficial for learning.

The data was gathered through the pre-test, post-test, and re-test to determine whether the
integrative approach (experimental factor) is effective as a teaching approach for presenting the concepts
of topics National parks of the Republic of Serbia (Geography) and Categories of protected natural assets
(Biology).

In Group E, the lessons were done through an integrative teaching approach, and in Group C
a traditional approach (in both subjects, separately) was used. The research was conducted at the
elementary schools in Novi Sad.

lessons in biology
and geography)

Figure 2. Research organization
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The research included a total of 135 eighth-grade students (fourteen years old) from the elementary
schools from Novi Sad, Serbia. The students were grouped into Group E (N= 68) and Group C (N=67).

Before the introduction of the experimental factor (integrative teaching approach) in the experimental
group, the groups were made uniform concerning general knowledge of geography and biology, as
determined by the results of a pre-test of knowledge.

All the participants, including students’ parents, gave the permission for research which was in a
way that agrees with the permission of the ethics committee of the Faculty of Sciences.

The pre-test included fourteen tasks in total, classified into three broad categories of the cognitive
domain: Rank 1 (remembering and understanding), Rank 2 (applying and analyzing), and Rank 3
(evaluating and creating). In order to determine difficulty levels of knowledge, the tasks were divided
based on the adopted Bloom’s taxonomy (Anderson and Krathwohl, 2001), where the cognitive domain is
divided into six categories (remembering, understanding, applying, analyzing, evaluating, and creating).
The test is based on all program contents that precede the lessons about National parks and Categories
of protected natural assets.

After making the experimental group (E) and the control group (C) equal, Group E was taught
both geography and biology contents by applying an integrative teaching approach, and in Group C a
traditional approach was used.

There were one geography and one biology teacher, who realized integrative teaching for the E
group. After short teachers’ instructions, educational integrative materials were distributed to each student.
This integrative material, in the form of a worksheet, consisted of four questions that they had to answer,
map of Serbia and images of Serbian national parks, protected plant and animal species (Appendix 1).
Students had to choose the appropriate images for each Serbian national park and to put them on the
map of Serbia. In doing so, they were able to use textbooks and other available teaching resources.

After working with integrative teaching material, they all discussed correct answers and repeated
the presented common concepts on the map, for each Serbian national park, with the help of teachers.

In the development of integrative teaching materials for elementary school students, the cooperation
team in this research included biology and geography teachers from this elementary school, as well as
university teachers from the departments of teacher education for these teaching subjects (the University
of Novi Sad and the University of Belgrade).

The control group of students was taught by the traditional approach. The students watched and
listened to the consecutive Powerpoint presentations, which were presented by biology and geography
teachers. The first presentation contained only biological and the second only geographical teaching
content. There was no students’ discussion after these presentations, nor an opportunity for their
independent work and reasoning.

Groups E and C were independent, in separate classrooms. Students from Group E had no practice
about the integrative teaching (Kember, 2003). After that, a post-test was distributed to evaluate the
knowledge acquired by the students who used the integrative teaching approach and by those exposed
to the traditional teaching approach. The post-test was divided into three ranks/categories, as it was the
case in the pre-test (Figure 3). The tasks in the test were of different types and ranked by difficulty. The
test was performed by students of both groups (experimental and control), and the results were later
analyzed.
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Rank 1

Circle the letter of the correct answer:

The largest National Park in Serbia is: The river that flows through Tara National Park is:
1. Tara 1. Dunav
2. Kopaonik 2. Drina
3. Frmuska Gora 3. Ibar
4. Derdap 4. Sava
Rank 2

Write the appropriate number on the line next to each term, depending on which National Park the
term is related to. Enter number:

1 for Fruska gora, 2 for Perdap, for Tara, 4 for Kopaonik and 5 for Sar Planina

Golubac fortress
Glacial lakes
Salamander
Picea omorika

Brown bear

Rank 3

In the appropriate fields, enter the name of biomes characteristic of the specific latitude in which they

spread.
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Figure 3. Example of some tasks used as an Indicator of Ranks 1, 2 and 3 (post-test).

Four months later, a post-test was distributed (re-test) to compare the knowledge retention in E
and C groups of students. The tasks in the re-test were of different types and ranked by difficulty. The
re-test, was also performed by students of both groups (experimental and control), and the results were
later analyzed.

The data were analysed by the following statistical procedures (sum, percentage frequency, mean,
standard deviation, and Student’s t-test for testing any differences between Groups E and C). The software
package SPSS 23 was used for statistical analyses (Sheridan, 2012).

Results and Discussion

The results of the pre-test are showed in Tables 1 and 2. The standard statistical indicators (mean of
the number of achieved points-M and standard deviation-SD) are given in Table 1. It shows the students’
achievement on the pre-test expressed in the above-mentioned terms, in all three ranks of tasks, as well
as in the test as a whole. The E group students achieved 63.29% points and the C group students 57.48%
points (in total).
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Table 1.
Basic statistical data for the pre-test.
Group Rank 1 Rank 2 Rank 3 Total
N M SD N M SD N M SD N M SD
E 68 20.62 4.48 68 23838 7.87 68 19.03 9.80 68 63.29 19.58
C 67 19.52 595 67 2128 971 67 17.09 1026 67 57.48 23.56

Note: N — number of students, M — mean of the number of achieved points, SD — standard

deviation
Table 2 shows relations between Groups E and C, according to t-value (for pre-test).

Table 2.
Testing group uniformity in the pre-test, using an independent two-sample t-test.

Group Rank 1 Rank 2 Rank 3 Total

t-value p-value f-value p-value ¢t-value p-value f-value p-value

E:C 2.114 .036 1.641 .103 742 460 .607 545

Based on the given results for the pre-test for Groups C and E, it can be noticed that only in Rank
1 exists slightly statistically significant difference (Rank 1: p = .036). Groups E and C were equialized in
terms of students’ general knowledge of geography and biology before involving the experimental factor
(correlating concepts from geography and biology).

Table 3 shows the students’ achievement on the post-test expressed in the above-mentioned
statistical indicators (M and SD), in all the three ranks of tasks, as well as in the test as a whole. The E
group students achieved 72.33% points and the C group students 63.16% points (in total).

Table 3.
Basic statistical data for the post-test.
Group Rank 1 Rank 2 Rank 3 Total

N M SD N M SD N M SD N M SD
E 67 2431 434 67 2475 844 67 2327 838 67 7233 18.29
C 62 20.69 636 62 2098 10.57 62 2144 1135 62 63.16 2640

Note: N — number of students, M — mean of the number of achieved points, SD — standard

deviation

Table 4 shows relations between Groups C and E, according to t-value (for post-test).

Table 4.
Testing group uniformity in terms of the post-test, using a t-test.
Group Rank 1 Rank 2 Rank 3 Total

t-value p-value f-value p-value f-value p-value t-value p-value

E:C 3.617 .000 2.347 .020 3.310 .001 4.003 .000

By comparing the average values of the results achieved (Table 4), a clear difference can be
observed between Groups E and C in terms of the individual ranks and in the test as a whole, favoring the
former. On the basis of the results presented for the post-test of knowledge for Groups C and E, it can be
noticed that there are statistically significant differences in the number of points achieved in all the three
levels of tasks and in the test as a whole, in favor of Group E.
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The results of the re-test are presented in Tables 5 and 6 and show the students’ achievement in
the post-test expressed in above mentioned statistical indicators (M and SD), in all the three ranks of
tasks, as well as in the test as a whole. The E group students achieved 56.5% points and the C group
students 45.3% points (in total).

Table 5.
Basic statistical data for the re-test.
Group Rank 1 Rank 2 Rank 3 Total
N M SD N M SD N M SD N M SD
E 68 1937 549 68 20.81 10.15 68 1632 886 68 56.50 21.98
C 60 16.10 594 60 1570 1097 60 13.50 10.89 60 45.30 25.43

Note: N — number of students, M — mean of the number of achieved points, SD — standard

deviation

Table 6 shows relations between Groups C and E, according to t-value (for re-test).

Table 6.
Testing group uniformity in terms of the re-test, using a t-test.
Group Rank 1 Rank 2 Rank 3 Total

t-value p-value f-value p-value tvalue p-value f-value p-value

E:C 1.253 213 .899 370 2.253 .026 1.244 216

On the basis of the results presented for the re-test of knowledge for Groups C and E, it can be
noticed that there are statistically significant differences in the number of points achieved in Rank 3, in
favor of Group E.

The results of the final test show that the experimental group, achieved better results than the control
group, and the students from experimental group showed a significantly higher quantity of knowledge
acquired. This was proven in all the Ranks (Rank I-remembering and understanding, Rank 2-applying and
analyzing, Rank 3-evaluating, and creating), where the values were outstanding compared to the Rank
of the control group.

The application of integrative teaching approach in the realization of geography and biology
curricula in primary schools (in Serbia) proved to be very effective for acquiring knowledge.

There were many studies related to this topic. The study, which analyzed the effects of applying an
integrative approach (mathematics and science instruction) on the achievements of third-grade students
(applied on two groups: experimental school and control school), presented evidence that such an
approach was beneficial (Adamson et al, 2011).

The researchers found that the integrative approaches among science, technology, engineering,
and mathematics (STEM) subjects make significant progress in learning. According to Becker and Park
2011, elementary school students showed better results through integrative teaching. Berlin and White
research program emphasizes the importance of teaching science and mathematics as integrated
curricula, especially when understanding abstract mathematical concepts (Freitas and Bentley, 2012).

It was evident that an integrative approach had a positive effect on knowledge, skills, and attitudes
across subject areas and develop a more powerful understanding and connectivity of key ideas (Kadji-
Beltran, 2002). In the integrative learninig research, through simulation and problem-based learning
(Walshe et al., 2013) the results indicate performance improvement in all research domains of competency
while the integrative approach showed a stimulating effect on students’ further learning.

By analyzing student essays, it was determined that the integration of geography with physics and
visual arts had positive effects on the learning and the attitudes of students and teachers (Tani, Juuti and
Kairavuori, 2013). Authors point out ,the students experienced integration as an interesting and fruitful
way of working as future teachers®.

The results of the assessment project indicate that interdisciplinary learning and teaching is effective
in promoting knowledge retention, development of general education skills, and high levels of students’
engagement (Carmichael and LaPierre, 2014).
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The results presented in this research (primary schools in Novi Sad), showed that the retention of
knowledge is higher in the experimental group, where the integrated approach was applied. Compared
to that, it was evidenced by a correlation between knowledge retention and interpretation activities on the
ability to integrate knowledge (Marsh and Stock, 2006). Also, the integrated education plays an important
role in environmental education and training and has importance for understanding the problems of the
environment. Topics related to environmental protection are treated only superficially in the science
curriculum. It is necessary to make changes in the curriculum and adapt it to current environmental
problems (Abdullah, Halim and Shahali, 2011).

Most of the students think that ways of teaching integrative content are quite important and very
helpful for learning geographical and biological content. According to Milankovi¢ Jovanov et al. (2019),
the overall students’ attitudes were positive about the class with integrative teaching model. The students
agreed that they were much more egaged than in regular classes and there was a good atmosphere
during the class.

The organization and preparation of the presented research indicated that teachers, who have
been involved in this research did not have enough support in the curricula in terms of providing cross-
curricular topics and integrative organization of teaching (Milankovic Jovanov et al., 2019). One of the
main problems is that class programs are not arranged according to the integrative approach to teaching.
It is very difficult to achieve outcomes and reach standards according to subject programs that do not
match. In countries that have an organized curriculum based on classical subjects that are divided, it si
very important to plan team and integrative teaching.

Teachers pointed out that the main obstacles to organizing such classes were that they were not
sufficiently prepared during their education Also, one of the main problems is that new teaching models
can cause students aversion. This is evidenced by the different responses of students in a school that
organizes integrative teaching compared to students who have never worked under this teaching model
(Milankovic Jovanov et al., 2019).

The positive results of implementing the integrative approach not only relate to progress in different
aspects of student development, but it also has a beneficial effect on teachers as well. It provides them
with a more dynamic organization of their time and a modern method of teaching because they can use
numerous sources in teaching. Integrative teaching experiences face many challenges and it is very
important to train teachers during their studies to use new learning models. To achieve the best results and
provide quality education, it has been proven that it is necessary to combine different forms of teaching
approaches. The most effective results in education are provided by a combination of integrative teaching
and interdisciplinary studies (Newell, 2010).

Conclusions

The experiment provided an answer to both research questions. It can be confirmed that the
application of the integrative teaching approach has contributed to better quantity of the acquired
knowledge. Also, the application of this approach contribute to knowledge retention.

Experimental group achieved better results in the post-test (and re-test) of knowledge than Control
group. The high level of statistically significant difference is particularly noticeable between the groups (in
favor of the experimental group) in Rank 1 and Rank 3 (remembering, evaluating, and creating).

It can be concluded that the application of the integrative teaching approach directly contributed
to better learning and knowledge acquisition in teaching the content National parks and Categories of
protected natural assets. The positive effects of the integrative teaching approach were especially higher
in Rank 3 (evaluating and creating). Also a higher retention of knowledge was noticed in students who
had integrative teaching classes.

The interconnection of contents between subjects allows teachers to present certain contents as
more interesting. In that way, students’ knowledge can be increased. Also, it would greatly contribute to
the retention of knowledge.

The integration requires detail and creative planning and thinking and the subject integration is
often a challenge for teachers (Heywood, Parker and Jolley, 2012). It challenges lecturers to reflect reality
in the curriculum and it also challenges students to become active and to be prepared to research, to work
independently in order to think and solve problems (Walshe et al., 2013).

To improve teaching by using an integrative teaching model, it is important to provide training
for pre-service and in-service teachers, because the implementation of the integrative approach mostly
depends on the teacher. Biology and geography teachers need to be trained for applying an integrative
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approach. It is also necessary to provide resources for that. Curricular integration of environmental
protection contents in elementary schools in Serbia is also planned to increase the efficacy of teaching.
The issue of environmental protection and sustainable development is important in the modern world and
therefore it is necessary to promote it in every subject in which this issue arises.

Future research in the area of integration in different teaching subjects, and take into account
cognitive load, i.e., mental effort as _indicator of the efficiency of the teaching approach (Radulovi¢ and
Stojanovi¢, 2019; Radulovi¢, 2021; Zupanec et al., 2018). It is expected that this will encourage teachers
to cooperate and thus effectively integrate similar teaching contents from different subjects.

Acknowledgements

This research was supported by the Erasmus+ strategic partnership project no. 2019-1-CZ01-
KA203-061379, by Project 142-451-2350/2021-01 of the Provincial Secretariat for Science and
Technological Development, ECAP Vojvodina (Serbia) and by the Project 612-00-01187/2021-06/19,
within the program activity “Development of higher education” of the Ministry education, science, and
technological development (Republic of Serbia).

Conflict of interests
The authors declares no conflict of interest.

References

Abdullah, S., Halim, L. & Shahali, E. (2011). Integration of environmental knowledge across Biology, Physics and Chemistry
subject at secondary school level in Malaysia. Procedia-Social and Behavioral Sciences, 15, pp. 1024-1028. https://
doi.org/10.1016/j.sbspro.2011.03.233

Abraham, S., & Shih, L. (2015). Instructional Perspective: Towards an Integrative Learning Approach in Cybersecurity Education.
Information Security Education Journal, 2(2), 84-90. Available at http://www.dline.info/isej/fulltext/v2n2/5.pdf

Acarli, D. S. (2020). An interdisciplinary teaching application: The topic of proteins. Journal of Balfic Science Education, 19(3),
344-355. https://doi.org/10.33225/jbse/20.19.344

Adamson, K., Secada,W., Maerten-Rivera, J., & Lee,0. (2011). Measurement instruction in the context of scientific investigations
with diverse student populations. Journal of School Science and Mathematics, 111(6), 288-299. https://doi.org/10.1111/
j-1949-8594.2011.00089.x

Anderson, W. L., & Krathwohl, D. R. (2001). Taxonomy for learning, teaching, and assessing: A revision of Bloom’s taxonomy
of educational objectives. New York: Longman.

Becker, K. H., & Park, K. (2011). Integrative approaches among science, technology, engineering and mathematics (STEM)
subjects on students’ learning: A meta-analysis. Journal of STEM Education: Innovations and Research, 12(5), 23-37.
Avaliable at: https://eric.ed.gov/?id=EJ943196

Brownlee, P.P.,, & Schneider, C.G. (1991). Liberal learning and the arts and sciences major: The challenge of connecting
learning (Vol. 1). Washington, DC: Association of American Colleges.

Carmichael, T., & LaPierre, Y. (2014). Interdisciplinary Learning Works: The Results of a Comprehensive Assessment of
Students and Student Learning Outcomes in an Integrative Learning Community. Issues in Interdisciplinary Studies,
3(32), 53-78. Avaliable at: https://interdisciplinarystudies.org/docs/Vol32_2014/04_Vol_32_pp_53-78.pdf

Clark, D. & Linn M.C. (2010). Designing for Knowledge Integration: The Impact of Instructional Time. Journal of the Learning
Sciences, 12(4), 451-493. https://doi.org/10.1207/S15327809JLS 1204 _1

Freitas, E. & Bentley, S. (2012). Material encounters with mathematics: The case for museum based cross-curricular integration.
Interantional Journal of Educational Research, 55, 36-47. https://doi.org/10.1016/j.ijer.2012.08.003

Frykholm, J., & Glasson, G. (2005). Connecting science and mathematics instruction: Pedagogical context knowledge for
teachers. School Science and Mathematics, 105(3), 127-141. https://doi.org/10.1111/j.1949-8594.2005.th18047 .x

Gagi¢, Z., Skuban, S., Radulovi¢, B., Stojanovi¢, M. & Gaji¢, O. (2019). The Implementation of Mind Maps in Teaching Physics:
Educational Efficiency and Students, Involvement. Journal of Baltic Science Education, 18(1), pp. 117-131. https:/doi.
0rg/10.33225/jbse/19.18.117

Godemann, J. (2006). Promotion of interdisciplinarity competence as a challenge for higher education. Journal of Social
Science Education, 5(4), pp. 51-61. https://doi.org/10.4119/UNIBI/jsse-v5-i4-1029

Haapaniemi, J., Venéldinen, S., Malin A. & Palojoki, P. (2019). Home economics education: exploring integrative learning,
Educational Research, 61(1), 87-104, https://doi.org/10.1080/00131881.2018.1564626

Heywood, D., Parker, J. & Jolley, N. (2012). Pre-service teachers’ shifting perceptions of cross-curricular practice: The impact
of school experience in mediating professional insight, International Journal of Educational Research, 55, 89-99,
https://doi.org/10.1016/j.ijer.2012.07.003

Hua, B. (2004). Integrating Environmental Education into the Elementary School Curriculum. Chinese Education and Society,
37(4), 48 - 52. https://doi.org/10.1080/10611932.2004.11031658

Huber, M. T., & Hutchings, P. (2004). Integrative Learning: Mapping the Terrain. Washington, DC: Association of American
Colleges and Universities. Avaliable at: https://files.eric.ed.gov/fulltext/ED486247 .pdf

Huber, M. T., Hutchings, P, Gale, R., Miller, R., & Breen, M. (2007). Leading Initiatives for Integrative Learning. Liberal
Education, 93(2), 46-51. Avaliable at: https://files.eric.ed.gov/fulltext/EJ775636.pdf

WWW.ijcrsee.com
181


www.ijcrsee.com
https://doi.org/10.1016/j.sbspro.2011.03.233
https://doi.org/10.1016/j.sbspro.2011.03.233
http://www.dline.info/isej/fulltext/v2n2/5.pdf
https://doi.org/10.33225/jbse/20.19.344
https://doi.org/10.1111/j.1949-8594.2011.00089.x
https://doi.org/10.1111/j.1949-8594.2011.00089.x
https://eric.ed.gov/?id=EJ943196
https://interdisciplinarystudies.org/docs/Vol32_2014/04_Vol_32_pp_53-78.pdf
https://doi.org/10.1207/S15327809JLS1204_1
https://doi.org/10.1016/j.ijer.2012.08.003
https://doi.org/10.1111/j.1949-8594.2005.tb18047.x
https://doi.org/10.33225/jbse/19.18.117
https://doi.org/10.33225/jbse/19.18.117
https://doi.org/10.4119/UNIBI/jsse-v5-i4-1029
https://doi.org/10.1080/00131881.2018.1564626
https://doi.org/10.1016/j.ijer.2012.07.003
https://doi.org/10.1080/10611932.2004.11031658
https://files.eric.ed.gov/fulltext/ED486247.pdf
https://files.eric.ed.gov/fulltext/EJ775636.pdf

Milankovi¢ Jovanoy, J. et al. (2022). Is the integrative teaching approach beneficial for learning?, International Journal of
Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(2), 173-183.

Ivanitskaya, L., Clark, D., Montgomery, G., & Primeau, R. (2002). Interdisciplinary learning: Process and outcomes. Innovative
Higher Education, 27(2), 95-111. https://doi.org/10.1023/A:1021105309984

Johnson, H. D., & Dasgupta, N. (2005). Traditional versus non-traditional teaching: Perspectives of students in introductory
statistics classes. Journal of Statistics Education, 13(2), pp. 78-89. https://doi.org/10.1080/10691898.2005.11910558

Kadiji C. (2002). Evaluation of whole school environmental education, Kansas association for conservation and environmental
education, Available at: www.kacee.org

Kaur, N. (2019). Integrated Approach in Science Teaching. Journal of Emerging Technologies and Innovative Research
(JETIR), 6(3), pp. 396-410. https://doi.org/10.13140/RG.2.2.17945.67683

Kember, D. (2003). To control or not to control: The question of whether experimental designs are appropriate for evaluating
teaching innovations in higher education. Assessment & Evaluation in Higher Education, 28, 89-101. https://doi.
0rg/10.1080/02602930301684

Killermann, W. (1998). Research into biology teaching methods. Journal of Biological Education, 33(1), 4-9. https://doi.org/10
.1080/00219266.1998.9655628

Kimaryo, L. (2011). Integrating Environmental Education in Primary School Education in Tanzania; Teachers’ Perceptions and
Teaching Practices, Biskopsgatan, Finland: Abo Akademi University Press. Avaliable at: https://www.doria.fi/bitstream/
handle/10024/67481/kimaryo_lydia.pdf

Klein, J. T. (2005). Integrative learning and interdisciplinary studies. Peer Review, 7, 8-10. Avaliable at: https://www.academia.
edu/755632/Integrative_learning_and_interdisciplinary_studies

Lake, K. (1994). Integrated curriculum. School improvement research series. Portland: Northwest Regional Educational
Laboratory.

Leonard, J. B. (2012). Integrative Learning: A Grounded Theory. Issues in Integrative Studies, 30, pp. 48-74. Avaliable at:
https://wwwp.oakland.edu/Assets/upload/docs/AlS/Issues-in-Interdisciplinary-Studies/2012-Volume-30/05_Vol_31_
pp_48_74_Integrative_Learning_A_Grounded_Theory_(Jeannie_Brown_Leonard).pdf

Lewis, E. (2017). Promoting Undergraduate Research Through Integrative Learning. International Journal of Teaching and
Learning in Higher Education, 29(3), 545-550. Avaliable at: https:/files.eric.ed.gov/fulltext/EJ1150796.pdf

Mahoney, S. & Schamber, J. (2011). Integrative and Deep Learning Through a Learning Community: A Process View of Self.
The Journal of General Education, 60(4), 234-247. https://doi.org/10.5325/jgeneeduc.60.4.0234

Marsh, S., & Stock, G. (2006). Creating Dynamic Capability: The Role of Intertemporal Integration, Knowledge Retention,
and Interpretation. The Journal of product innovation management, 23, 422-436. https://doi.org/10.1111/j.1540-
5885.2006.00214 .x

Milankovi¢ Jovanov, J., Ivkov-DZigurski, A., Stanistavljevi¢, J., Buki€in Vuckovi¢, S., Ivanovi¢ Bibi¢, Lj. (2019). Attitudes of
elementary school students and teachers towards integrative teaching model. Conference “Hidden Geographies”,
Ljubljana, Slovenia 29-31 August 2019. Collection of Abstracts, 48. Without ISBN

Miller, R. (2005). Integrative learning assessment. Peer Review, 7(4), 11-14 Avaliable at: http://www.gallery.carnegiefoundation.
org/ilp/uploads/PRSUFAQ5-miller.pdf

Moon, J, (2008). Critical Thinking. An exploration of theory and practice. London: Routledge. Avaliable at: https:/ffile.qums.
ac.irrepository/vct/parastari/%d8%a8%d8%a7 %d9%86%d9%83%20%d8%a7 %d8%b7 %d9%84%d8%a7 %d8%b9%
d8%a7%d8%aal%d9%83%d8%aa%d8%a8%20%d9%85%d8%b1%d8%ac%d8%b9/%d8%b3%d8%a7%d9%8a%d9
%83%0d9%88%d9%84%d9%88%da%98%d9%8a/Critical+Thinking-An+Exploration+of+ Theory+and+Practice.pdf

Mréz, A., Ocetkiewicz, I. & Walotek-Sciafska, K. (2018). Environmental Protection in School Curricula: Polish Context,
Sustainability, 10(12), pp. 1-21. https://doi.org/10.3390/su10124558

Mwendwa, B. (2017). Learning for Sustainable Development: Integrating Environmental Education in the Curriculum of Ordinary
Secondary Schools in Tanzania. The Journal of Sustainability Education, 12, https://doi.org/10.25073/0866-773X/65

Newell H. W. (2010). Educating for a Complex World: Integrative Learning and Interdisciplinary Studies. Liberal Education,
96(4). Avaliable at: https://lwww.researchgate.net/publication/260675213_Educating_for_a_Complex_World_
Integrative_Learning_and_lInterdisciplinary_Studies

Owen E. J. (2015). Integrative and Interdisciplinary Approaches to Leadership Developement. New directions for student
leadership, 145, pp. 5-6. https://doi.org/10.1002/yd.20119

Radulovi¢, B. & Stojanovi¢, M. (2019). Comparison of Teaching Instruction Efficiency in Physics through the Invested Self-
Perceived Mental Effort. Voprosy obrazovaniya, 2019(3), 152-175. https://doi.org/10.17323/1814-9545-2019-3-152-
175

Radulovi¢, B. (2021). Educational efficiency and students’ involvement of teaching approach based on game-based student
response system. Journal of Baltic Science Education, 20(3), 495-506. https://doi.org/10.33225/jbse/21.20.00

Rossing, J., & Lavitt, M. (2016). The Neglected Learner: A Call to support Integrative learning for Faculty. A Voice and a Force
for Liberal Education, 102(2), 34-41. Avaliable at: https://www.aacu.org/liberaleducation/2016/spring/rossing

Sheridan, J. Coakes. (2012). SPSS Version 20.0 for Windows: Analysis without Anguish. John Wiley & Sons Inc (Wiley),
Hoboken, New Jersey

Stapp, W. (1997). The Concept of Environmental Education. In: The Concept of Environmental Education. Michigan: University
of Michigan, pp. 33 — 36. https://doi.org/10.1080/00139254.1969.10801479

Tani, S., Juuti, K. & Kairavuori, S. (2013). Integrating geography with physics and visual arts: Analysis of student essays, Norsk
Geografisk Tidsskrift - Norwegian Journal of Geography, 67(3), 172-178, https://doi.org/10.1080/00291951.2013.803
258

Walshe, N., O'Brien, S., Murphy, S., & Hartigan, |. (2013). Integrative Learning Through Simulation and Problem-Based

; Learning. Clinical Simulation in Nursing, 9(2), e47-€54. https://doi.org/10.1016/j.ecns.2011.08.006

Zupanec, V., Radulovi¢, B., Pribicevi¢, T., Miljanovi¢, T. & Zdravkovi¢, V. (2018). Determination of instructional efficiency and
learners’ involvement in the flipped biology classroom in primary school. Journal of Baltic Science Education, 17(1),
162-176. Avaliable at: https://media.proquest.com/media/hms/PFT/1/59Z2dD?_s=PPDjU475g2IsDKG2Hdg1n0z%2Fw
bk%3D

WWWw.ijcrsee.com
182


www.ijcrsee.com
https://doi.org/10.1023/A:1021105309984
https://doi.org/10.1080/10691898.2005.11910558

www.kacee.org
https://doi.org/10.13140/RG.2.2.17945.67683
https://doi.org/10.1080/02602930301684
https://doi.org/10.1080/02602930301684
https://doi.org/10.1080/00219266.1998.9655628
https://doi.org/10.1080/00219266.1998.9655628
https://www.doria.fi/bitstream/handle/10024/67481/kimaryo_lydia.pdf
https://www.doria.fi/bitstream/handle/10024/67481/kimaryo_lydia.pdf
https://www.academia.edu/755632/Integrative_learning_and_interdisciplinary_studies
https://www.academia.edu/755632/Integrative_learning_and_interdisciplinary_studies
https://wwwp.oakland.edu/Assets/upload/docs/AIS/Issues-in-Interdisciplinary-Studies/2012-Volume-30/05_Vol_31_pp_48_74_Integrative_Learning_A_Grounded_Theory_(Jeannie_Brown_Leonard).pdf
https://wwwp.oakland.edu/Assets/upload/docs/AIS/Issues-in-Interdisciplinary-Studies/2012-Volume-30/05_Vol_31_pp_48_74_Integrative_Learning_A_Grounded_Theory_(Jeannie_Brown_Leonard).pdf
https://files.eric.ed.gov/fulltext/EJ1150796.pdf
https://doi.org/10.5325/jgeneeduc.60.4.0234
https://doi.org/10.1111/j.1540-5885.2006.00214.x
https://doi.org/10.1111/j.1540-5885.2006.00214.x
http://www.gallery.carnegiefoundation.org/ilp/uploads/PRSUFA05-miller.pdf
http://www.gallery.carnegiefoundation.org/ilp/uploads/PRSUFA05-miller.pdf
https://file.qums.ac.ir/repository/vct/parastari/%d8%a8%d8%a7%d9%86%d9%83%20%d8%a7%d8%b7%d9%84%d8%a7%d8%b9%d8%a7%d8%aa/%d9%83%d8%aa%d8%a8%20%d9%85%d8%b1%d8%ac%d8%b9/%d8%b3%d8%a7%d9%8a%d9%83%d9%88%d9%84%d9%88%da%98%d9%8a/Critical+Thinking-An+Exploration+of+Theory+and+Practice.pdf
https://file.qums.ac.ir/repository/vct/parastari/%d8%a8%d8%a7%d9%86%d9%83%20%d8%a7%d8%b7%d9%84%d8%a7%d8%b9%d8%a7%d8%aa/%d9%83%d8%aa%d8%a8%20%d9%85%d8%b1%d8%ac%d8%b9/%d8%b3%d8%a7%d9%8a%d9%83%d9%88%d9%84%d9%88%da%98%d9%8a/Critical+Thinking-An+Exploration+of+Theory+and+Practice.pdf
https://file.qums.ac.ir/repository/vct/parastari/%d8%a8%d8%a7%d9%86%d9%83%20%d8%a7%d8%b7%d9%84%d8%a7%d8%b9%d8%a7%d8%aa/%d9%83%d8%aa%d8%a8%20%d9%85%d8%b1%d8%ac%d8%b9/%d8%b3%d8%a7%d9%8a%d9%83%d9%88%d9%84%d9%88%da%98%d9%8a/Critical+Thinking-An+Exploration+of+Theory+and+Practice.pdf
https://file.qums.ac.ir/repository/vct/parastari/%d8%a8%d8%a7%d9%86%d9%83%20%d8%a7%d8%b7%d9%84%d8%a7%d8%b9%d8%a7%d8%aa/%d9%83%d8%aa%d8%a8%20%d9%85%d8%b1%d8%ac%d8%b9/%d8%b3%d8%a7%d9%8a%d9%83%d9%88%d9%84%d9%88%da%98%d9%8a/Critical+Thinking-An+Exploration+of+Theory+and+Practice.pdf
https://doi.org/10.3390/su10124558
https://doi.org/10.25073/0866-773X/65
https://www.researchgate.net/publication/260675213_Educating_for_a_Complex_World_Integrative_Learning_and_Interdisciplinary_Studies
https://www.researchgate.net/publication/260675213_Educating_for_a_Complex_World_Integrative_Learning_and_Interdisciplinary_Studies
https://doi.org/10.1002/yd.20119
https://doi.org/10.17323/1814-9545-2019-3-152-175
https://doi.org/10.17323/1814-9545-2019-3-152-175
https://doi.org/10.33225/jbse/21.20.00
https://www.aacu.org/liberaleducation/2016/spring/rossing
https://doi.org/10.1080/00139254.1969.10801479
https://doi.org/10.1080/00291951.2013.803258
https://doi.org/10.1080/00291951.2013.803258
https://doi.org/10.1016/j.ecns.2011.08.006
https://media.proquest.com/media/hms/PFT/1/59ZdD?_s=PPDjU475g2lsDKG2Hdg1nOz%2Fwbk%3D
https://media.proquest.com/media/hms/PFT/1/59ZdD?_s=PPDjU475g2lsDKG2Hdg1nOz%2Fwbk%3D

Milankovi¢ Jovanov, J. et al. (2022). Is the integrative teaching approach beneficial for learning?, International Journal of
Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(2), 173-183.

Appendix 1.
Example of worksheet for students with integrative contents

I Circle the letter of correct answer:

1. Protected plant species in the Tara National Park, Picea omorika (Panc¢i¢eva omorika)
grows in the vegetation zone at a height of:

a) below 500 meters

b) from 500 to 2000 meters

¢) above 2000 meters

2. What type of biome extends on the edge of the national park Fruska gora due to the
humid-continental climate of the Pannonian plain?

a) Steppe

b) Tundra

¢) Savanna

3.  Which national park is facing the problem of cutting down trees to build ski slopes?
a) National park Perdap

b) WNational park Tara

¢) National park Kopaonik

4. 'What factor influenced the reduced fish populations in the upper Danube River in the
Djerdap National Park?

a) Climate change

b) Construction of a dam on the Danube

¢) Increased traffic on the river

II On the map of Serbia, arrange the material on the site of the appropriate national park
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