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INTRODUCTION 

Recent education is oriented toward 21st-century education. The 21st-century education has become a topic 
that has been discussed frequently (Binkley et al., 2014; Chu, Reynolds, Tavares, Notari, & Lee, 2017; Johnson 
& Johnson, 2014; Takeda, 2016). In this century human experiences fundamental changes compared to the 
previous century (Wijaya, Sudjimat, & Nyoto, 2016). In order to be able to survive in the flow of life in the 21st-
century, education has to be able to guide students to develop their potential. Based on the results of the PISA 
survey (Program for International Student Assessment) in 2015, Indonesia ranks 62 out of 70 countries in the 
science field (PISA, 2015). Those data indicated that science learning in school institutions not been able to 
explore student`s abilities such as cognitive, attitudes and psycho-motoric skills. Therefore, teachers must be 
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 Complex Instruction and Team Product (CITP) learning model is one of the creative-
innovative learning models which is assumed to be able to empower scientific attitudes 
and learning outcomes of students. This study aimed to determine students’ scientific 
attitudes and cognitive learning outcomes by implementing CITP learning model. This 
research used one-group pretest-posttest design. The sample was 18 tenth graders of 
academic year 2017/2018 of State Senior High School 6 of Ambon, Maluku Province. 
The data was analyzed using N-Gain test which then continued with dependent 
samples t-test. This result indicated that the highest achievement of students’ scientific 
attitudes were honesty and creativity (54). Meanwhile, the N-Gain score of students' 
cognitive learning outcomes was 0.61. In addition, the results of paired samples t-test 
show that there was a significant difference (p<0.05) between the students’ cognitive 
learning outcomes before and after the application of CITP learning model. This means 
that the application of CITP learning model can improve students’ scientific attitudes 
and cognitive learning outcomes.  
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able to design science learning that can accommodate cognitive abilities, attitudes, and psycho-motoric skills 
among students. 

Several public high schools in Ambon city, Maluku, have implemented learning using creative-innovative 
learning models. Awan (2015) stated that role playing, one of cooperative learning model, can improve the 
learning outcomes of biology subject in the human digestive system concept. Hence, Johanis (2015) has 
applied the guided inquiry to improve student learning outcomes in the concept of the human respiratory 
system. In addition, Rumahlatu and Sangur  (2017) implemented a Project-Based Learning strategy to improve 
metacognitive skills and understanding of biodiversity concept. Some biology teachers can adapt learning 
models to student material (Awan, 2015; Johanis, 2015; Rumahlatu & Sangur, 2017). However, they have not 
used learning model that can accommodate students to have 21st-century skills. 

Wagner (2016) identified several skills as indicators for 21st-century skills, namely: (1) critical thinking and 
problem solving skills, (2) collaboration and leadership, (3) agility and adaptability, (4) initiative and 
entrepreneurial spirit, (5) oral and written effective communication, (6) access ease and  information analysis, 
and (7) broad curiosity and imagination. Trilling and Fadel (2009) illustrated 21st-century skills in the form of 
schemes consist of: (1) life and career skills, (2) learning and innovation skills, (3) information media and 
technology skills. Furthermore, Zubaidah (2016) explain the Delors Report in 1996 which is still relevant to the 
needs of the 21st-century, includes: (1) learning to know which is the development of a vision-oriented to the 
mastery skills, (2) learning to do which is oriented to critical thinking, problem-solving skills, communication and 
collaboration, creativity and innovation, information-media-technology literacy, and information-communication-
technology (ICT) literacy, (3) learning to be which includes social skill, personal responsibility, and initiative, 
logical thinking skill, metacognitive skill, thinking skill in entrepreneurship, and learning for learning (lifelong 
learning), (4) learning to live together which consists of skills that value diversity, teamwork, and 
interconnectedness, civic and digital citizenship, as well as inter-cultural global competencies. 

Meanwhile, Assessment and Teaching of 21st-Century Skills (ATCS) categorizes 21st-century capabilities 
into four types, they are ways of thinking, how to work, tools to work and how to live in the world (Chu et al., 
2017). Ball, Joyce, and Anderson-Butcher (2016) added in the 21st-century pursuing students to improve 
careers development in the workforce and complex environments, such as leadership, time management, 
initiative, independence and collaboration skill. Some of the skills mentioned are indicators of scientific attitude. 
However, scientific attitude also plays an essential role in realizing 21st-century skills for students in biology 
learning. According to Gauld and Hukins (1980) scientific attitude is complex of values and norms that must be 
possessed  by a scientist. These norms are express in the form of prescriptions, proscriptions, preferences, 
and permissions (Gardner, 1975; Gauld & Hukins, 1980; Mujtaba, Sheldrake, Reiss, & Simon, 2018; Potvin & 
Hasni, 2014). This attitude is used to provide an assessment of scientific action. Therefore, every scientific 
thought needs to be considered (Kristiani, Susilo, Rohman, & Corebima Aloysius, 2015). A scientific attitude 
considered as a clear, natural logical way of thinking without any interference or prejudice, and the act of 
accepting facts or statements that have evidence (Candrasekaran, 2014). Nowadays, people's mindsets, 
opinions, and thoughts tend to be innovative and open-minded. The scientific attitudes consist of open-
mindedness, objectivity, rationality, and curiosity (Lacap, 2015). Therefore, scientific attitudes are demanded to 
make good and beneficial decisions for somebody lives. 

Scientific attitude can be instilled in students through the learning process, which at the same time can also 
improve their learning outcomes. According to Samosir and Silitonga (2014), CI learning model can improve 
student learning outcomes. CI learning model can create conducive conditions for communication between 
students during discussion and learning (Pescarmona, 2014, 2017).  The CI learning model has the advantage 
of having a computational learning syntax. Nevertheless, at the end of learning, this strategy behaves not 
produce any product. Therefore, students only investigating without creating products. On the other hand, the 
Team Product (TP) method require the student to create products, such as scientific writing and three-
dimensional products. However, TP has weaknesses, namely the straightforward syntactic structure and the 
lack of techniques in the syntax. Seeing these condition, the CI learning model assumed can cover the 
weakness of the TP method and vice versa.  

The application of integrated models and learning methods is also expected to be able to improve the 
scientific attitude of students. The integration of the two learning models has been carried out by several 
previous researchers. Hariyadi, Corebima, Zubaidah, and Ibrohim (2018) integrate the Mind Mapping and RQA 
(Reading, Questioning, and Answering) learning model into a new stage, namely M-S-Q (Mind Mapping, 
Summarizing and Questioning). The results showed that M-S-Q provides a significant contribution to student 
learning outcomes. Listiana, Susilo, Suwono, and Suarsini (2016) combined Group Investigation (GI) and Think 
Talk and Write (TTW) learning strategies into Group Investigation-Think Talk Write (GITTW) which can mask 
the weakness of GI strategy moreover can use as a variation in learning. Furthermore, the integration of the CI 
and TP learning models is called CITP (Complex Instruction and Team Product). The application of the CI 
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learning model combined with the TP learning method is expected to contribute and provide learning conditions 
that are oriented towards the discovery and implementation of projects that create works/products in the form of 
quality goods or writing. The CI learning model emphasizes the importance of implementing projects that are 
oriented toward discovery, while the TP method can be used by teachers to assign different roles or tasks to 
each group member to create a product. 

The integration of CI learning model and TP learning method assumed can be applied in the learning 
process, especially in ecosystem learning material. Students not only learn about the theory but also can 
practice in real life through investigation. Biology teachers in State Senior High School (SSHS) 6 Ambon have 
applied several learning models and methods, but they have not used the CITP learning model. The location of 
this school is close to the coastal region and forest ecosystem which can provide media for students to 
investigate the types and components of ecosystem. Thus, students can apply the theories to solve problems 
faced in everyday life. It is highly expected that through the application of this learning model, scientific attitudes 
and cognitive learning outcomes of students can be optimally empowered. This research is aimed to examine 
the application of CITP learning model in improving scientific attitudes and learning outcomes of tenth graders 
of SSHS 6 of Ambon. The CITP learning model is expected to support the learning process and empower 
cognitive learning outcomes as well as students' scientific attitudes to the ecosystem concept. 

METHOD 

This research used the one-group pretest-posttest design. The sample was 18 tenth graders of the 
academic year 2017/2018 of State Senior High School 6 of Ambon, Maluku Province. This research was 
conducted in SSHS 6 of Ambon, Maluku in the even semester of the 2017/2018 academic year. The 
instruments used to determine students' cognitive learning outcomes in the ecosystem topic was an essay test 
which applied before learning using CITP learning model (pre-test) and after learning (post-test). The other 
instrument was the observation sheet to find out the scientific attitudes of students during the learning process. 
The observation sheet was developed following  scientific attitude indicators. Indicators of scientific attitudes 
assessed are curiosity, critical, diligent, creative, honest, open-minded and cooperative attitude 
(Candrasekaran, 2014; Kristiani et al., 2015). 

A pre-test was conducted before the application of CITP learning. The learning process was carried out by 
following the syntax of the CITP learning model as follows: (1) The teacher prepares the learning material; (2) 
The teacher prepares a role card (facilitator, note-taker, recorder) for students; (3) The teacher divides students 
into groups; (4) The teacher instructs students to take role cards randomly and attach them to their chests; (5) 
The teacher delivers brief learning material; (6) The teacher instructs students to choose ideas according to the 
material being taught; (7) Students collect information; (8) The teacher instructs students to solve problems 
through discovery/investigation; (9) Students do creative works; (10) The teacher instructs students to present 
the product/work in front of the class; (11) During the discussion, the teacher observes student activities, 
records active and less active students, but the teacher may not answer student questions related to the 
material, the teacher may help groups of students if at the end the group is unable to answer.  

To observe the student’ scientific attitude, the assessment was carried out by observers during the learning 
process. Furthermore, the post-test was conducted upon the learning completion. The data was analyzed using 
N-Gain test (Formula 1).  

                                 
            (1) 

 
 
The average value of scientific attitudes during the learning process was visualized in graphical form. The 

result of N-Gain then categorized based on the Hake Formula, as seen as at Table 1 (Archambault, Burch, 
Crofton, & Mcclure, 2008; Meltzer, 2002). 

Table 1. N-Gain value result category 

Limit Category 

g>0.7 High 
0.3<g≤0.7 Moderate 

g≤0.3 Low 

 
The data of pre-test and post-test were analyzed using dependent samples t-test. The prerequisite test 

used was the Kolmogorov-Smirnov test to determine the normality of the data and the Levene test to determine 
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the homogeneity of data. Dependent samples t-test was used to analyze differences in cognitive learning 
outcomes of students before and after the application of CITP learning model.  

RESULTS AND DISCUSSION 

Students' scientific attitudes 
Scientific attitudes play an important role in science learning. In studying the ecosystem concept, tenth 

graders of SSHS 6 Ambon can develop scientific attitude well. Creativity and honest attitudes had highest 
scores compared to other attitudes (Figure 1). This finding proves that the product of one group was different 
from other groups. The student can add new combinations and elements in the product to produce new 
investigative products (Tombak & Altun, 2016). Investigative syntax helps develop perseverance, creativity, and 
discovery. Through the right scientific attitude, students are allowed to develop a good character that will 
contribute positively to the scientific culture in society (Lacap, 2015). The improvement in the indicator of 
students' scientific attitudes was influenced by the syntax of the CITP learning model. According to Hayat, 
Anggraeni, and Redjeki (2011) changes in students' scientific attitudes after learning showed that a person's 
attitude is not static but dynamically change due to the learning process. The syntax of "role card" sharing at 
the beginning of learning made students aware and at the same time familiarized them to develop cooperative 
teamwork. 

 

  
 

Figure 1. Students’ scientific attitude scoring in SSHS 6 of Ambon 

 
Critical attitude gained the lowest score among the students' scientific attitudes (Figure 1). It shows that in 

the learning process students were not able to analyze and evaluate information during investigation and 
discussion. Students' curiosity attitude obtained an average score of 36 points (Figure 1) indicates that 
students' ability to choose ideas and express questions or problems are still low and this require the teachers to 
act as a facilitator to foster students curiosity. When learning with the application of syntax for choosing ideas 
and gathering information, students can develop an attitude of curiosity. In line with Widiadnyana, Sadia, and 
Suastra (2014) study that the emergence of curiosity to investigate concepts and the demands of exploration 
will certainly direct students' thinking to understand the problems as the topic of learning. 

The cooperative attitude with an average score of 48 points (Figure 1) indicates that students collaborated 
to carry out the process of investigating ecosystems in groups. The CI learning model forces student to 
participate in cooperative activities (Pescarmona, 2014). While the diligent attitude was reaching the average 
score 49 points (Figure 1). It shows that the learning model can encourage students to be serious in the 
learning process and carry out the investigation process. Moreover, open-minded attitude with an average 
score of 50 (Figure 1) points portrays that students can receive opinions and criticisms from other friends 
without feeling offended. Marchis (2011) reported that there is an influence between students' self-efficacy and 
student attitudes in learning and students' positive behavior in seeking help. Attitudes towards the willingness to 
learn science are vital parameters for generating students’ confidence (Erdogan, 2017). Therefore, the division 
of tasks on the "role card" is beneficial for students in fostering an attitude of cooperation in the team. 

The syntax of presenting products helps develop an honest, open-minded and critical attitude. A scientist 
needs to be objective in gathering and interpreting ideas and communicating findings honestly. Some more 
scientist need to have critical thinking that is behaving in search of evidence and arguments in supporting other 
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people's statements (Pitafi & Farooq, 2012). The attitude of objectivity or openness refers to an attitude to 
observe facts without any personal influence, bias or ambition in interpreting the results of observations 
(Sharma, 2016). Students 'scientific attitudes are obtained through the learning process that takes place and is 
influenced by environmental factors, interactions with people around students, students' families, student 
groups, friends and aspirations from students themselves (Papanastasiou & Papanastasiou, 2004).  

Student cognitive learning outcome 
N-Gain test 

The students’ cognitive learning outcome was measured using an essay test. The differences in the results 
of the pre-test and post-tests were then calculated by using the N-Gain test. The students’ scores are shown in 
Figure 2, while the N-gain results are shown in Table 2. 

 

 
Figure 2.   Pre-test, post-test and Gain values of SSHS 6 of Ambon students 

 
The results showed that the distribution of the pre-test scores of all students was in a low category, but after 

the application of the CITP learning model, the post-test results of cognitive learning were increased (Figure 2). 
After calculating the N-Gain test, it was known that the minimum N-Gain was 0.44, while the maximum N-Gain 
was 0.775 (Table 2). The average N-gain value of students in this ecosystem concept was 0.61; thus, 
concluded as the moderate category. Students' success in learning could be seen through the learning 
outcomes. One of the learning outcomes measured in this study is cognitive learning outcome. The cognitive 
learning outcome which is associated with students' understanding of ecosystem concepts is formed through 
the learning process using the CITP. According to Ramdiah and Corebima (2014), the learning process is 
developed to influence students' thinking abilities, which can then improve their academic achievement.  

 
Table 2.  N-Gain of tenth grader SSHS 6 of Ambon 

No. Abbreviation of student name N-Gain 

1 A.T. 0.698 
2 A.A. 0.44 
3 C.A. 0.538 
4 C.P. 0.634 
5 E.S. 0.6 
6 E.M. 0.507 
7 J.P. 0.667 
8 J.N. 0.535 
9 K.F. 0.603 
10 L.M. 0.56 
11 M.K. 0.67 
12 M.M. 0.681 
13 S.L. 0.775 
14 S.T. 0.713 
15 S.L. 0.527 
16 T.R. 0.69 
17 V.M. 0.489 
18 Y.M. 0.626 

Average 0.61 
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Classical assumption test 
The result of the Kolmogorov-Smirnov test shows that the data has a normal distribution (Table 3). 

Meanwhile, the Levene test revealed that data came from a homogeneous population (Table 4). Therefore, the 
data can be analyzed using dependent sample t-test. 

 
 

Table 3. The result of Kolmogorov-Smirnov test (normality) 

 Kolmogorov-Smirnova 

Statistic df Sig. 

Pre test .164 18 .200* 
Post test .114 18 .200* 

 

Table 4. The result of Levene test (homogeneity) 

 Levene Statistic df1 df2 Sig. 

Based on Mean 1.330 1 34 .257 
Based on Median 1.281 1 34 .266 
Based on Median and with adjusted df 1.281 1 33.033 .266 
Based on trimmed mean 1.363 1 34 .251 

 

Hypothesis testing 
Dependent sample t-test was conducted to test statistically whether there are differences in student 

cognitive learning outcomes before and after the application of CITP learning model, the test result can be seen 
in Table 5. 

 
Table 5. The results  of dependent sample t-test 

Paired Differences 

Mean Std. Deviation Std. Error Mean 
95% Confidence Interval of the Difference 

t df Sig. (2-tailed) 
Lower Upper 

-53.00000 9.44333 2.22581 -57.69606 -48.30394 -23.812 17 <0.05 

 
Based on Table 5, the dependent sample t-test has a significant 2-tailed < α (0.05). This shows that there 

are differences in student cognitive learning outcomes before and after the application of the CITP learning 
model on ecosystem topic. The CITP learning model can empower students' cognitive thinking skills in 
studying ecosystem material so that there will be a change in cognitive thinking before and after the 
application of the CITP learning model. The process of student cognitive formation begins in the syntax of 
gathering information to prepare for investigative activities. Listiana et al. (2016) argue that information 
gathering syntax is one of the crucial stages in conducting an investigation. When collecting information, 
students read and learn from various kinds of literature. Reading activities carried out by students will be 
meaningful if students read in the literature that is appropriate and recommended to be read (Hariyadi et al., 
2018). After that, in the syntax of problem-solving through investigation, students will encounter real 
conditions and connect the theories that have been studied previously with the real conditions that students 
observe. This is related to contextual learning and meaningful learning. During the investigation process in 
various ecosystems, students can observe the components and interactions between components in the 
ecosystem. Rumahlatu and Sangur (2017) conveys that through the observation and survey learning process 
in the environment, students try to associate concepts from various scientific disciplines and contextual 
experiences to enrich the concepts that they already have so that they form a new understanding of concepts.  

Through meaningful learning, there is the potential to increase students' knowledge and skills in learning 
(Ünal & Özdemir, 2013). Prayekti (2018) explained that the learning process provided behavioral changes to 
students due to individual experiences and their interactions with their environment. The results of the studies 
are in line with several previous studies which also used modified cooperative learning and influenced the 
increase in cognitive learning outcomes (Gunawan, A Harjono, H Sahidu, & Nisrina, 2018; Hariyadi et al., 
2018; Husamah & Pantiwati, 2014; Listiana et al., 2016; Yaqin, Indriwati, & Susilo, 2018). The learning 
process can shape students' cognitive understanding of the concept of ecosystems. Next syntax, students 
who present their work would find a structure of thinking that continues to grow because there is additional 
knowledge from other students during communication. According to Leasa and Corebima (2017) students 
share experiences with others when they are communicating and in the end students solve the problem 
together. 
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Through the stages of the CITP learning model, students can form information and store in their cognitive 
structure. This is in line with Lestari, Wardani, and Sumarti (2018) study that conventional learning does not 
make students active in responding to learning so student's cognitive learning outcomes are low, but if students 
experience the learning process finding concepts through gathering information and making conclusions, 
students can transfer their knowledge to gain new knowledge through the help of teachers. The stages in the 
CITP learning model are students choosing ideas, gathering information through investigation and solving 
problems through the manufacture of products, so students can form new knowledge through constructive 
activities. Dunlosky, Rawson, Marsh, Nathan, and Willingham (2013) added that the empowerment of student's 
cognitive skills that increase can make it easier for students to display how students associate learned 
concepts with life experiences and are more flexible in expressing many ideas. The cognitive skills can be 
improved through way learn how to learn (Listiana et al., 2016). In this way, students can understand the 
stages of CITP learning and can experience a good learning environment. 

CONCLUSION 

 The application of the CITP learning model can improve students' scientific attitudes. This is proved by the 
score of each scientific attitude indicators, namely critical (35 points), curiosity (36 points), cooperative (48 
points), diligent (49 points), open-minded (50 points), honest (54 points), and creative (54 points). Besides, the 
application of the CITP learning model can improve the cognitive learning outcomes of students tested using 
the N-gain test of 0.61 and thus included in the medium category. Meanwhile, through dependent sample t-test, 
it was found that there were significance differences in cognitive learning outcomes before and after the 
application of the CITP model. This shows that the cognitive structure of students before and after the 
application of the CITP learning model brought a lot of changes. The information obtained from the results of 
this study is the new learning syntax due to the CITP learning model, thus biology teachers can use this CITP 
model in teaching ecosystem concept to improve scientific attitudes and cognitive learning outcomes of 
students. The results of this study will also inspire other researchers who wish to apply the CITP model to other 
biological concepts. 
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