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concepts. The purpose of this study was to observe the effectiveness of animal
physiology practical book based on guided inquiry model in Padang State University.
The variables measured were affective, cognitive, psychomotor, and students’ activities.
The data of this pre-experimental research were analyzed using averaged, percentage
and standardized with Institutional assessment criteria. The results showed that the
mean values were: 90.56 for affective competency (Criteria A), 82 for knowledge
(Criteria A), and 89.66 for skills (Criteria A). Meanwhile, the percentage of student
activities was 90.74% with very active category. It can be concluded that the
effectiveness of practical book based on guided inquiry model was very effective to

optimized student competences.
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INTRODUCTION

Submission of material physiology of animals has only used power point media and printed book sources.
There are no special learning resources that are able to direct the achievement of the course. Media
education is very important to support the achievement of educational goals (Koksal & Berberoglu, 2014;
Mulyana, Rusdi, & Vivanti, 2018). Power point designed for this is from a variety of sources of printed books,
but there is still a shortage because there are few things more specific in animal physiology college student
cannot be expressed in the learning process. While the practical guide used as a complement to students
'understanding of lectures has also not been able to provide maximum results for students' understanding.
Practical guide used only consists of the introduction of material, work steps and questions. This has not been
able to provide benefits as a good teaching material. One of the roles of teaching materials according to
includes the role for teachers, students, in classical, individual, and group learning (Sukariasih, Saputra,
Ikhsan, Sejati, & Nisa, 2019).
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As teaching material that is able to provide skills and enhance student understanding, the practical guiding
component used so far is not feasible. The correct guiding component of the practicum is to have an
introduction, practicum objectives, basic theory, tools and materials, work steps / procedures, data / results of
observations, discussion, questions and conclusions (Faradilla, Hasan, & Sulastri, 2018; Hasibuan, Saragih, &
Amry, 2018; Widiana, Sumarmin, Susanti, & Susanti, 2019). Because of the lack of components in the
practicum guide, students are unable to find out for themselves the knowledge that is being discussed.
Practical guide for animal physiology has been developed to the level of effectiveness in the university itself
with the results of activities that are very effective and learning outcomes are at level B for three domains of
assessment, namely affective, cognitive and psychomotor, besides the activity of developing the stage
develop guide which is also done with very effective criteria (Widiana, Sumarmin, Susanti, & Susanti, 2018)

Experimentation is a complex problem-solving process. In biology lessons, experiments involve creative
thinking and open discovery; however, they still require some degree of instructional guidance (GroBmann &
Wilde, 2019). Practical guides that have been developed are guided inquiry based. Guided inquiry enables
students to identify problems, define hypotheses, formulate problems, collect data, verify results, and
generalize conclusions (Choirunnisak, Ibrahim, & Yuliani, 2018; Matthew & Kenneth, 2013). The advantages
of guided inquiry include lecturers who do not just let go of student activities, so students are able to take part
in the activities being carried out well without thinking about the level of ability of students. Thus according to
Irwan, Maridi, & Dwiastuti, (2019) guided inquiry learning is estimated to be used as an alternative in learning.
In order for a practical guide to be used more broadly, then continued the disseminate research at Padang
State University. Research on the development of practical guidance based on guided inquiry approaches has
been carried out. According to Suprianto, Kholida, & Andi, (2017) the development of a basic physics
practicum guide 1 was based on guided inquiry to improve students' hard skills and soft skills in good criteria.
Likewise with the research Repdayanti, Mawardi & Oktavia, (2018) the guided inquiry-based student
worksheet has been valid, practical, and effectively used in the chemistry learning process at the rate material
of the reaction. Meanwhile according to Citrawathi & Adnyana, (2018) learning using question-based inquiry
module on human’s digestion system has a significant effect on increasing science process and student
learning process. The development of guided inquiry-based learning devices on photosynthesis and
respiration matter was feasible to train students literacy science skills (Choirunnisak et al., 2018).

Various practical book development studies have been carried out, unfortunately there is still not much
going through the dissemination stage. This research is the disseminate stage of the four D model and is a
continuation of the develop stage (Widiana et al., 2019; Widiana et al., 2018).The purpose of this study was to
see the results of disseminate at Padang State University in terms of affective, cognitive, psychomotor, activity
using guided inquiry-based animal physiology practicum.

METHOD

This research is a development study using Four-D models. The stage to be examined is the
disseminate stage. This disseminate stage looks at student learning outcomes in the realm of attitudes,
knowledge and skills as well as student activities while using physiology practicum guides based on guided
inquiry. The research data consisted of the effectiveness values of practicum guides in the formation of
attitudes, cognitive, psychomotor and student activities. Data was taken at 3 practicum meetings. Aspects of
attitude include discipline, responsibility and coordination, cognitive includes pre-test and post-test scores,
psychomotor includes preparation, implementation and reporting, and activities include practicum and writing
practical result.

This research was conducted at Universitas Negeri Padang 2018/2019 academic year. The sample in
this study was 30 students participating in animal physiology practicum in the even semester 2018/2019 in
the Biology Education Study Program, Faculty of Mathematics and Natural Sciences (Fakultas Matematika
dan limu Pengetahuan Alam/FMIPA) Universitas Negeri Padang. Data colection of attitude, psychomotor and
activity using questionnaires using a modified questionnaire from (Susanti, Sri, Fitriani, Riandi, & Supriatno,
2018), and cognitive data using written tests in the form of assays. Data analyses of attitude, psychomotor,
and activity in the form of percentages as shown in Formula 1 (Riduwan, 2006).

Percentage Value -jcm obrainadl y 100% (1)

Moximum score o f
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Analysis of cognitive data in an average form and processing assessment of knowledge obtained by
students using learning completeness formula (Trianto, 2009), as shown in Formula 2.

KB = — x 100 2)
Tt

Where KB: Learning completeness; T: Number of scores obtained by students; and Tt: Total score.

The level of success of student learning using the following standards of attitude, knowledge and
psychomotor assessment, can be seen in Table 1.

Table 1. The level of success of student learning

Value Conversion
81-100 A
66-80 B
56-65 C
46-55 D

<45 E

Source: (STKIP PGRI Sumatera Barat, 2017)

The classification of learning activities using the modified (Riduwan, 2006). Classification is shown in Table
2.

Table 2. Criteria for student learning activities

Achievement Level (%) Conversion
81-100 Very good / very effective
61-80 good / effective
41-60 Sufficient / quite effective
21-40 Poor / less effective
1-20 Not good / ineffective
RESULTS AND DISCUSSION

The results of evaluating the effectiveness of the use of animal physiology practicum based on guided
inquiry approaches to the formation of attitudes, cognitive and student activities. Guided inquiry-based
practicum guides have been used for 3 meetings. The results of the analysis of the assessment of attitudes,
knowledge, motivational skills and student learning activities can be seen in the following Figure 1.

100 - J 8 9
90 i a9

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

Attitude Knowledge Psicomotor Activities
Effectivities Aspect

Figure 1. Average effectiveness value in each aspect
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Based on Figure 1, the effectiveness value of the use of practicum guides based on guided inquiry
approaches in animal physiology courses in affective formation is 90.56%, psychomotor is 89.66%, activity is
90.74% with very effective criteria and the average value of knowledge is 82 with the predicate A. These
results indicate that the guideline of animal physiology practicum based on guided inquiry approach is
effectively used in the implementation of practicum in the Biology Education Study Program-UNP. The ability
of students in constructing answers and thinking intelligently in solving problems, developing skills in
understanding concepts, building a sense of responsibility and communicating concepts found can be trained
through guided inquiry (Stender, Schwichow, Zimmerman, & Hartig, 2018; Sukariasih et al., 2019). The
guided inquiry was a learning model that was able to hone students' ability worked scientifically through
investigation with coherent stepped so as facilitated students in carrying out practicum (Repdayanti et al.,
2018; Widyaningrum & Wijayanti, 2018). The results of the assessment using guided inquiry-based practicum
guides fall into the very good category. Aftitude assessment, the observed aspects are discipline,
responsibility and cooperation. The average value of each meeting aspect of this attitude can be seen in
Table 3.

Table 3. Average effectiveness value for each indicator of attitude assessment

Meeting
Aspects 1 2 3
Discipline 86.21 90.74 91.67
Responsibility and cooperation 88.79 92.59 93.3
Average 87.5 91 665 92 485

Based on Table 3, average assessment contained each meeting, the assessment of progress even in
category A. From each the meeting, it seems that students have been careful in observing and understanding
all parts of the practical guide, following all the instructions contained in the practical guide with discipline,
working in accordance with the stages of work steps and time allocated, carefully and skillfully using tools and
materials and pay attention to work order and safety during practical activities. In addition, students also
appear to collaborate in preparing and compiling practical tools and materials according to the stages of work
before practicum begins, participating in collaboration in carrying out each step of the work step, collaborating
in understanding problems and formulating hypotheses, collaborating in seeking theoretical foundations and
collecting, analyze data and interpret data and collaborate in developing discussions and conclusions,
preparing presentation materials and reflecting.

The guided inquiry activities phase contained in practical guides can be carried out by students, with
lecturers or assistants as facilitators. It makes student interaction in learning better. The scientific attitude of
students learning with inquiry builds better social interaction (Sitorus & Edi, 2017). In addition, guided inquiry-
based animal physiology guides are able to guide students to thorough, responsibility and cooperation with
the stages that already exist in the guide. Students are able to do research repeatedly and ongoing guidance
will be an advantage after learning inquiry (Agustanti, 2012). The assessment of knowledge, each student
performs pretest and posttest activities at each meeting. At the final meeting, students are given a test
according to the material that has been done Structured inquiry learning can not only lead to sustainable
knowledge but also reveal long-term acquisition of knowledge as positively linked to students’ effort during the
inquiry lesson (Schmid & Bogner, 2015). The details of the assessment of knowledge that has been passed
by students are in the following Table 4.

Table 4. Average cognitive values for pretest and posttest and for each aspect of attitude analysis of knowledge assessment
Meeting
1 2 3 Final test
Pretest Posttest Pretest Posttest Pretest Posttest
43.01 (E) 69.73 (B) 59.64 (C) 78.72 (B) 64.67 (C) 85.33 (A) 82 (A)

Based on Table 4. Assessment looks improvement of student learning outcomes for each meeting. The
first meeting with an average pretest score was still in category E when the posttest after using a guided
inquiry-based guide increased to B. At the second meeting the value of pretest with category C had increased
from the first meeting, while the posttest value with category B looked the same as the first meeting but the
average increases from the first meeting. As for the third meeting of the pretest results are still at C category
and the average assessment increase from the first meeting and the second, to posttest a category. It's higher
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than the first and second meetings. The final test results showed that students using guided inquiry-based
practicum guides increased with value A. This shows that guided inquiry-based practicum guides can improve
student learning outcomes and increase students' understanding lecture on animal physiology.

Focuses students’ attention on a particular aspect of their engagement and exploration experiences and
provides opportunities to demonstrate their conceptual understanding, process skills, or behaviors (Abdi,
2014). Guided inquiry learning and scientific performance influenced learning outcomes, because students
are given the opportunity to solve their own problems and studied independently based on problems (Mulyana
et al., 2018; Ningsih & Said, 2018; Sardin, 2015; Sukariasih et al., 2019). The application of guided inquiry can
improve students' scientific attitudes and analytical skills, because students experience direct experience with
material objects. (Niana, Sarwanto, & Ekawati, 2016; Sukariasih et al., 2019). Repetition of systematic and
scientific thinking skills is an important ability for students to continue learning inquiry (Boaventura & Faria,
2015). Build knowledge and understanding of how a scientist works is focused on student Inquiry activities
(Fikri, Ismah, & Paidi, 2018; Sitorus & Edi, 2017). Thus guided inquiry can help improve student learning
outcomes. The results of the skills assessment analysis for each meeting can be seen in Table 5.

Table 5. Average effectiveness value for each indicator of psicomotor analysis of results of skills assessment

Meetin
Aspect 1 2 9 3
Preparation 80.17 92.59 90
Implementation 83.26 93.52 90.83
Reporting 87.93 94.44 94.17
Average 83.79 93.52 91.67

The skills assessment analysis that has been done there is an increase in skills possessed by students for
each meeting (Table 5). The skill assessment range is in category A but the average of each meeting has
increased. If seen from the indicator of the assessment, it is seen that students make preparation,
implementation and practical reporting. For the preparation stage (preparing tools, materials and
understanding the work steps in the practicum guide), students have prepared complete practicum tools and
materials according to practical needs, besides the tools and materials also look well organized and
understand the work steps before the lab starts. At the implementation stage (carrying out and retrieving data)
students have been skilled in using the tools and materials appropriately according to their functions, students
have also carried out activities according to the instructions in the practical guide carefully, thoroughly and
sequentially, completing all work according to time allocation and maintaining work security.

At the reporting stage (processing and analyzing data and reporting the results of lab work), it appears that
students have been able to display, process, analyze and interpret data, conclude the results and arrange into
the form of lab reports. Guided inquiry model with starter experiment approach in teaching science process
skills of the students is effective, because it gives students a complex thinking space (Wardani & Djukri,
2019). So that by using a guided inquiry-based practicum guide, it can train students to find and solve several
problems with the skills they have and guided inquiry stages that are in the guide when in their small group
(Walker & Warfa, 2017). Accordance with the opinion Students work in small groups in the classroom or in the
laboratory in an instructional module that presents information or data, followed by questions that lead are
designed to guide students towards the formulation of conclusions (Khasanah, Susilaningsih, & Nuswowati,
2017). Because in guided inquiry, students design and organize their own experiments (Fang et al., 2016).
Inquiry learning affected student performance on the written report for the practical activity. The effective way
to enhance student understanding of physiological concepts and experimental processes, allowing for a more
realistic experience of the scientific method and a more effective use of time in practical classes (Quiroga &
Choate, 2019). Student activities using a practical guide for each meeting can be seen in the following Table
6.

Table 6. Average effectiveness value for each indicator of activities student activity analysis

Meeting
Aspects 1 2 3
Practicum 85.34 87.04 96.67
Writing practical results 87.07 91.67 96.67
Average 86.20 89.36 96.67
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Student learning activities increase for each meeting; activities observed during practicum include practicum
and write the results of the laboratory (Table 6). At the stage of conducting the practicum, it was seen that
students were able to identify the scope of the problems contained in the practical guide, plan and predict
results, investigate and interpret to collect data, develop conclusions and reflections. Practicable inquiry
learning also provide opportunities for students to control variables, design experiments, analyze results and
interpret data that can train students to reason (Sundari, Pursitasari, & Heliawati, 2017; Ural, 2016). Whereas to
write the results of the practicum, students have sorted the presentation systematically, the results of the
practicum have answered the practicum objectives formulated, the practicum results are in accordance with the
content and students have used the correct wording. Guided inquiry-based animal physiology guides have
been able to increase student activities in finding their own knowledge and making learing effective (Putra,
Sumarmin, & Violita, 2018). Accordance to Hidayah & Lailiy, (2018) that learning with guided inquiry is more
effective in the process of learning science. Inquiry is a learning model that is organized to help students and
teachers develop an understanding of the processes of natural phenomena and social activities taking place
more easily, Guided inquiry gives students more open opportunities, but the teacher's ability also influences the
implementation of the approach (Bunterm et al., 2014; Susanti et al., 2018), and increase of hard skills and soft
skill of students (Suprianto et al., 2017).

CONCLUSION

The guideline of Physiology practicum based on guided inquiry approach is effectively used to fulfill learning
outcomes, including attitudes 90.56%, psychomotor 89.66% and activity 90.74% with very effective criteria, and
cognitive 82 with predicate A. Based on the results and discussion, it can be concluded that the effectiveness of
practicum guides based on guided inquiry have very effective to approve the learning outcomes.
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