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This study was aimed to calculate teachers’ effective use of time in scientific
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05 September 2022 method. Before the study, the participants were taken in-service training program
on scientific inquiry. A timetable, developed by the researchers, was used as a data
collection tool. The tool consists of two main themes, "academic time" which has
three sub-themes, and "non-academic time". The academic time definition for this
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o building on ideas", "supporting investigation", and "supporting analysis and
Scientific inquiry
Classroom videos conclusion™ sub-themes. Teachers’ classroom videos were the data source of the
Instructional time research. Each video was analyzed in terms of the timetable by the authors. Results

Preschool teachers of the study stated that the teacher, who uses too much time in one process of the
scientific inquiry, could not take enough time to the other processes. In conclusion,
teachers need development in the effective use of time in their classrooms. For
future studies, it is suggested that mentors’ observation and feedback will

contribute to the teachers' use of effective time in their scientific inquiry lessons.

Introduction

Teaching is a difficult profession that requires serious preparation and effort to prepare and plan the activities to
be carried out in the classroom (Moore, 2001). Teaching is a planned and purposeful by nature and it needs to
address the needs of the students. The act of teaching is done by adhering to certain plans; therefore, planning is
vital for efficient teaching (Jacobsen, Kauchac & Dulaney 1985). The teachers plan for their classes in advance,
teach the lesson in line with this plan, and finally, evaluate the class. Therefore, in evaluating the effectiveness of

teaching, the pre-class, the in-class, and the post-class phases should be taken into consideration (Moore, 2001).

The main subject of focus of this study is teachers' use of time during science activities. It is imperative to
determine the conditions and situations that cause teachers to have difficulty or lose time in implementing the
fundamentals of scientific inquiry in science lessons. Even in well-thought-out classes, teachers may be unable to
carry out the designed activities efficiently. The common perception among teachers is that scientific inquiry-
related activities take up a lot of time (Campbell, Zhang, & Neilson, 2011; Cheung, 2007). Many teachers
complain about being unable to carry out their activities during class, and one of the prominent underlying
limitations is argued to be the constraint of time (Jones, Gott, & Jarman, 2000; Staer, Goodrom, & Hackling 1998).

Deficiencies in curriculum planning may lead to the inability to spare enough time for all stages of scientific

647



Bektas & Oguz Unver

inquiry (Akuma & Callaghan, 2018). In inquiry based activities, students require additional time to plan their own
experiments, collect and data, and reach a conclusion (Cheung, 2007). Accordingly, while planning inquiry-based
activities, teachers need to dedicate enough time for students to hypothesize, and collect and analyze data. The

knowledge, skill, and experience levels of teachers are bound to affect the plans they make.

In order to ensure the professional development of teachers and enable them to improve their skills, the Ministry
of National Education of Turkey provides in-service training during seminar periods. Although in-service training
programs are considered a standard procedure, European Commission Eurydice analyzes and the OECD report
show that the participation of Turkish teachers in professional development programs is limited (European
Commission, 2018; Organization for Economic Cooperation and Development [OECD], 2009). The effectiveness
of such training programs are diminished as the same programs are offered to all teachers intermittently and
without taking into consideration their personal traits, strengths and weaknesses, and in a way that the teachers
are the learners rather than contributors (Oguz Unver et al., 2021). It is necessary to provide teachers with support
and opportunities to improve continuously (Taitelbaum et al., 2008). It will be wishful thinking to believe that
teachers who cannot improve themselves sufficiently can instruct students in a neoteric and internationally-
agreed-upon manner. The PISA (Programme for International Student Assessment) and TIMSS (Trends in
International Mathematics and Science Study) test scores can be used to extract evaluations on the issue.
Accordingly, the Turkish students’ science scores in PISA held in 2018 (MEB, 2019; OECD, 2019) and TIMSS

held in 2019 (Mullis, et al., 2020) in comparison with students from different countries are presented in Table 1.

Table 1. Comparison of Turkish Students’ PISA (2018) and TIMSS (2019) Science and Mathematics Scores

with Students from Other Countries

TIMSS PISA

4th Grade Science Scores  8th Grade Science Scores  15-year-olds’ Science

Rank Points Rank Points Rank Points
Turkey 19 526 15 515 39 468
B-S-J-Z (China) - - - - 1 590
Singapore 1 595 1 608 2 551
Macau (China) - - - - 3 554
Hong Kong 15 531 17 505 9 517
Taiwan 5 558 2 574 10 516
South Korea 2 588 4 561 7 519
Russia 3 567 5 543 33 478
Japan 4 562 3 570 5 529
Finland 6 555 6 543 6 522
us 9 539 11 522 18 502
TIMSS Scale i 500 i 500 i i
Midpoint
PISA Scale i i i i i 458
Average

It is seen that Turkish students received above-average science scores both in PISA and TIMSS. The improvement
in science literacy competencies, namely explaining phenomena scientifically, evaluating and designing scientific

enquiry, and interpreting data and evidence scientifically (MEB, 2019), should be a sustained one. Improving
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teachers' competencies through in-service training program will affect the way they design in-class activities. In-
service training success is contingent upon whether the training is on an area teachers need to develop themselves
and whether it is compatible with the relevant curriculum (Capps, Crawford & Constas, 2012). The failure to
determine teachers' scientific inquiry-related needs is a significant problem undermining the implementation of a
research and inquiry-based curriculum (MEB, 2018). Accordingly, it is imperative to promote teachers' strengths

and provide them with support in eliminating their weaknesses.

The main purpose of this study is to examine teachers' use of time in science classes. It was observed that teachers
commonly think that inquiry-based in-class activities take too much time (Deters, 2005). There is a need to
examine scientific inquiry techniques in terms of time management and detect the problematic variables. Classes
are systems encompassing many variables such as the teacher, students, classroom, curriculum, time management,
etc. Here, the teaching environment should be directly observed variable by variable, and how time is managed
during inquiry-based activities should be determined. Detecting the issues in time management during such
activities requires a thorough approach. Literature review showed that the variable of scientific inquiry that
challenges teachers the most is time management. Therefore, it is necessary to analyze how teachers utilize the
average 40-minute class period. The study will contribute to the literature in terms of the evaluation of teachers'

use of time in science lessons, which will potentially be of great use in designing in-service training programs.

Method

The qualitative case study method was adopted in this study. According to Merriam (2009), the case study method
helps to examine from a holistic perspective variable such as environment, individual, process, or event related to
single or multiple situations. In cases where the case study method is adopted, the case as well as its scope should
be clearly defined (Creswell & Plano Clark, 2017). The case examined in this study is teachers' time management

in science classes where they perform scientific inquiry-related in-class activities.

Participants

The study group consists of five science teachers working in a school in Western Anatolia. The participants were
selected using the convenience sampling method, one of the purposeful sampling methods. The convenience
sampling method can be preferred in cases where it is difficult to select the study group with random or systematic
non-random techniques (Fraenkel, Wallen & Hyun, 2012). The convenience sampling method offers significant
advantages to researchers in terms of time and implementation (Leedy & Ormrod, 2005). Among the participation
criteria were having at least 5 years of professional teaching experience, having taught a science class, and
currently instructing a science class. Participation to the study was voluntary. The participant teachers are known

to have received training on inquiry-based science education and STEM education.

Data Collection

The data collection of the research was carried out in parallel with the in-service training process. Data were
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collected in the form of video recordings. Action cameras were provided to teachers to enable them to film their
lectures in high quality. As such, one class video of each teacher was analyzed in terms of use of time. The

researchers assumed the role of observers during data collection.

After the data collection stage, each teacher participated in a two-stage in-service mentoring program. In order to
examine how teachers used time during their classes before participating in the study, videos were from the first
stage of the study were analyzed. The participants filmed their classes both before and after taking place in the
mentioned mentorship program. As the aim was to examine the usual flow of the class, the researchers had not
interfered with participants' choice of teaching venue. Each participant filmed itself delivering lecture to a
classroom to which they have been assigned before. Teachers covered their subjects in classrooms, laboratories,
or in another venue they found appropriate. Thus, it was possible to analyze the classes in a holistic manner by

taking into account all variables.

The video recordings of the classes were stored by the codes assigned to the participants, in addition to their dates
and the stage from which they are. The researchers watched the class video recordings and used the scale they had
developed to analyze the change in the time allocated by teachers for the stages of scientific inquiry after the in-

service training the latter received.

Data Analysis

The video recordings were analyzed using the scale developed by the researchers. The analysis was made to assess
whether teachers sufficiently utilized scientific inquiry in their classes. Accordingly, it was examined whether the
three stages of scientific inquiry were completed within the class period. The analysis variables are were time
allocated for the stages of scientific inquiry, the percentage weights of the durations of the said stages, and the

teacher behaviors and practices that caused loss of time.

The "Time Scale for Scientific Inquiry Classroom” (see Annex) was used by the researcher during the analysis of
the video recordings. This scale consists of two dimensions, namely "academic time" and "non-academic time".
"Academic time" refers to the periods of time when the teacher or students are actively performing scientific
inquiry activities. Academic timeframe AB 7. Academic time, with reference to the booklet of the EU's Fibonacci
Project (Borda Carulla, 2012), has been determined to include the stages of ‘building on pupils’ ideas’, ‘supporting
pupils” own investigations’, and ‘supporting analysis and conclusions. Here, whether teachers ask their students
questions that encourages the latter to use their previous experiences is associated with building on ideas; the
ability of teachers to encourage students to perform scientific inquiry by forming hypotheses, making predictions,
testing their predictions, and obtaining data through observation and measurements is associated with supporting
pupils’ own investigations; and students communicating the results of their inquiries, making evidence-based
inferences, and discussing their findings is associated with supporting analysis and conclusions. Non-academic
time, on the other hand, is defined as the periods of time during the course when neither the teacher nor the
students are engaged in teaching and learning activities. This period includes portions of the class such as chatter

between students, as well as teacher taking attendance and handing out and arranging class materials. The
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developed scale was used to examine whether the stages of scientific inquiry were completed during the class,
and if yes, how much time was allocated for them and whether the they were carried out sequentially, as well as
time losses. Each stage of scientific inquiry was evaluated in terms of duration (in minutes and seconds), the share

within the entire duration of the class, and the employed scientific inquiry method.

Validity and Reliability of the Scale

Various methods can be used to ensure internal and external validity in qualitative research. Among these methods
are prolonged involvement, member checking, and peer debriefing (Holloway & Wheeler, 1996). In order to
ensure the internal validity of this study, field experts were consulted. In order to ensure the validity of the study,
the opinions of relevant experts on the prepared scale were consulted. The scale was finalized after four revisions
were made in line with the opinions of the consulted experts. In order to ensure external validity of the study, the
environment in which the study was carried out and the participant profiles were introduced. The fit index was
calculated based on the data obtained from the videos analyzed by the researchers. One of the methods used to
determine the agreement between the findings of multiple researchers on a situation is to calculate the agreement
between raters (IRR-Inter Rater Reliability). Aiken (2000) defines interrater reliability as the degree of
consistency between the scores calculated by two or more researchers in a given measurement. The inter-rater
reliability formula proposed by Miles and Huberman (1994) was used to determine the interrater reliability. The
IRR value was calculated to be over 82%; an IRR value of 70% and above indicates that the measurement tool
is suitable to be used in a study.

Results
The participants of the study teach at the same level of education. The participants' years of professional
experience, the level of education at which they teach, and the subject of the class that was video recorded are

given in Table 2.

Table 2. Participants’ Years of Professional Experience and The Subject of the Video Recorded Class

Teacher Years of Experience  Level of Teaching Course Subject
Asli 14 Kindergarten Buoyancy

Elif 7 Kindergarten Buoyancy
Handan 20 Kindergarten Buoyancy
Oyku 17 Kindergarten Buoyancy
Ozge 19 Kindergarten Dissolution

Table 2 shows that all participants have more than 5 years of teaching experience. The subjects of the video-
recorded classes were determined to be buoyancy and dissolution. The durations of the class videos analyzed by

the researchers are given in Figure 1.
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Total Time

01:12:00 01:02:15 01:02:16

00:57:36

00:43:12 00:42:59 00:38:59 00:39:46
00:28:48

00:14:24

00:00:00

Asli Elif Handan Oykii Ozge
W Total Time

Figure 1. Comparison of the Durations of the Video-Recorded Classes

Figure 1 shows that there is a difference between the time teachers can allocate to scientific inquiry activities. As
the course durations of the participants are different, the time allocated for the three stages of scientific inquiry
was taken into account in terms of minutes and seconds. For example, if the class duration of a teacher is 1 hour,
2 minutes, and 16 seconds, this duration was taken into consideration as 62 minutes and 16 seconds, and
percentages of the time teachers allocated for scientific inquiry activities were calculated accordingly. The
comparison of the percentages of the class duration allocated by teachers for the stages of scientific inquiry is

given in Figure 2.

100% 5 09
90% | L ] ! ] L ] !
0% . 31,39 | . 29,35 | 33,99 . 29,21 .
70% ] 1
60%
50%
40%

30%

20%

10%

0%

Asli Elif Handan Oykii Ozge
M Building on Ideas B Supporting Investigations

B Guiding Analysis and Conclusion = Non-Academic Time
Figure 2. The Percentages of the Class Duration Allocated by Teachers for the Stages of Scientific Inquiry
Figure 2 shows that the participants dedicated differing periods of time to the three stages of scientific inquiry. It

can be seen that the time allocated for the ‘building on ideas’ stage was the longest in Elif's class, in which 62%

of the class duration was allocated for this purpose, while Ozge only dedicated 10% of the class duration for it.
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The time allocated for supporting pupils’ own investigations was the longest in Handan's class, in which 82% of
the class duration was allocated for this purpose, while Oyku only dedicated 22% of the class duration for
supporting pupils’ investigations. Finally, as for the supporting analysis and conclusions, Oyku dedicated the
longest time with 37% of the class duration while the shortest time was allocated by Handan with 1%. It can be

observed that Handan did not spare enough time for supporting analysis and conclusions.

The teachers are seen to have spared differing periods of time for building on ideas, supporting pupils’
investigations, and supporting analysis and conclusions. Generally, as the 'supporting pupils’ investigations' stage
is the one in which students are the most active both mentally and physically, the longest time should be allocated
for this stage. However, allocating more time for this stage than necessary may hinder allocating the required time
for other stages. How Handan managed the course can be shown as an example to this case. Handan, who allocated
82% of the course duration for the supporting pupils’ investigations, could not spare enough time for the
‘supporting analysis and conclusions’ stage and completed the course without being able to proceed to it. On the
other hand, it is seen that Asli and Ozge have managed their courses in a more balanced manner, allocating similar
portions of the class to different stages. It can be seen that Oyku and Elif did not allocate enough time for the

‘supporting pupils’ investigations’ stage.

According to Figure 2, Asli allocated 23.77% of the course duration for building on ideas, 34.8% for supporting
pupils’ investigations, and 36.5% for supporting analysis and conclusions; 5.09% was of the course duration was
non-academic time. The column chart demonstrates that Asli allocated course time evenly among the three stages
of scientific inquiry. It was seen that at the ‘building on ideas’ stage, which covered 23.77% of the course, Asl
asked questions related to daily life that encouraged the students to use their previous experiences. In this stage,
almost all students shared their ideas. The ‘supporting pupils’ investigations stage’ was the longest scientific
inquiry stage, taking up 36.35% of the course duration. It was seen that at this stage, students designed their own
experiments and recorded their observations on the worksheets distributed by the teacher. The use of varied
materials by the teacher, Asli, was seen to expand the scope of observation and enrich the course. It can be argued
that the fact that Asli prepared course material in advance helped to use the course period efficiently. At the
‘supporting analysis and conclusions’ stage, the students' predictions and observations were compared. Lastly,

Asl1 utilized the drama method in the evaluation of the course.

According to Figure 2, Elif allocated 31.34% of the course duration for building on ideas, 29.97% for supporting
pupils’ investigations, and 7.3% for supporting analysis and conclusions. It was seen that in Elif's class, the non-
academic time corresponds to 31.39% of the course duration, which was more than any other portion of the class
period. Elif asked questions that encouraged the students to use their previous experiences, and almost all students
answered these questions. However, it was seen that Elif was significantly late in proceeding to the ‘building on
ideas’ stage. In scientific inquiry applications, sufficient time should be allocated for students to test their
predictions and make observations. It was observed that Elif asking disconnected questions during the ‘building
on ideas’ stage occasionally caused the class to derail. This hindered the allocation of sufficient time to the other

stages of scientific inquiry.
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According to Figure 2, Handan allocated 11.7% of the course duration for building on ideas, 57.89% for
supporting pupils’ investigations, and 1.36% for supporting analysis and conclusions, in addition to the non-
academic time, which corresponds to 29.35% of the class duration. The observer notes show that Handan allocated
sufficient time for the ‘building on ideas’ stage, that students were asked questions that encouraged them to use
their previous experiences, and that she attentively listened to the answers of the students. However, this teacher
was observed to have lost time while preparing and distributing worksheets to the students at the ‘supporting
pupils’ investigations’ stage. The main reason behind this loss of time was that the said materials were not prepared
for distribution in advance. Despite this loss of time, Handan was able to allocate enough time for the students to
design their experiments and make predictions and observations. However, this hindered the allocation of
sufficient time for the 'supporting analysis and conclusions' stage. Handan, therefore, could only spare 35 seconds

to the last stage before it was time for a break, which meant that scientific inquiry could not completely performed.

According to Figure 2, Elif allocated 19.75% of the course duration for building on ideas, 13.68% for supporting
pupils’ investigations, and 32.58% for supporting analysis and conclusions, in addition to the non-academic time,
which corresponds to 33.99% of the class duration. The column chart shows that in Oyku 's class, non-academic
time was longer than all other stages. Although the teacher sending students to wash their hands as a part of
COVID-19 measures and preparing the course material in the meantime can be regarded as a loss of time, the fact
that the teacher quickly distributed the course materials to the students in the next stage can be argued to have
partially compensated the lost time. Oyku allocated 32.58% of the course duration to the ' supporting analysis and
conclusions' stage, where students discussed and compared their predictions and observations. The teacher
encouraging the students who made incorrect predictions by saying "all contributions are valuable” was a
remarkable and admirable detail.

According to Figure 2, Ozge allocated 5.18% of the course duration for building on ideas, 56.71% for supporting
pupils’ investigations, and 8.9% for supporting analysis and conclusions, in addition to the non-academic time,
which corresponds to 29.21% of the class duration. Ozge was able to complete all stages of scientific inquiry, and
the stage to which she allocated the longest time was the 'supporting pupils’ investigations', where students carried
out experiments and made observations. It was observed that Ozge was not very well at either associating the
subject with daily life or encouraging students to compare their predictions and observations at the 'building on

ideas' stage.

So, because spending too much time at a given stage of scientific inquiry consequently decreases the time allocated
for other stages, the teachers cannot completely cover the subject in the duration of the class. The balance between
the times allocated for the three stages of scientific inquiry directly affects the efficiency of the act of inquiry
itself. Therefore, time-sensitive course planning is essential for teachers to be able to complete all three stages of

scientific inquiry within the course period.

Findings on the Stages of Scientific Inquiry

In the second part of the rubric developed by the researcher, analysis was conducted in order to find out which
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stages of scientific inquiry were utilized in the video recorded science lessons. It is known that the teachers
received scientific inquiry training before participating in the study. Accordingly, it was observed that this training
helped teachers to follow a suitable pattern in encouraging students to perform scientific inquiry. Findings of the

analysis regarding the stages of scientific inquiry that teachers utilized in their classes are given in Table 3.

Table 3. Stages of Scientific Inquiry Utilized by Participants in their Video-Recorded Classes

Building on Ideas Supporting Investigation ~ Supporting Analysis and
Conclusions
Ash 4 4 v
Elif v v v
Handan 4 v X
Oyku v v v
Ozge v v v

Table 3 shows that Asli, Elif, Oyku, and Ozge utilized all three stages of scientific inquiry in their classes.
However, as the class period ended before being able to the ' supporting analysis and conclusions' stage, Hande
could not utilize all three stages of scientific inquiry. Therefore, this stage was construed as "uncomplete” for
Hande's class. So, it has been concluded that teachers usually possess the necessary knowledge on scientific
inquiry and its stages; however, they may have time management problems while putting this knowledge to use

during classes, which clearly demonstrates the importance of planning in utilizing scientific inquiry.

Findings on the Sequency of the Stages of Scientific Inquiry

Here, findings obtained from the Time Scale for Scientific Inquiry Classroom on the sequency of the stages of
scientific inquiry have been presented. In this section, the sequence in which teachers utilized the stages of
scientific inquiry, namely building on ideas, supporting investigations, and supporting analysis and conclusions,

during class has been analyzed vis-a-vis the course duration expressed in minutes.

The findings of the study show that the periods of time allocated by teachers for the three stages of scientific
inquiry, as well as their periods of preparation, preferred method of teaching, and evaluation processes, vary. It
was seen that the differences in the times allocated for different stages of scientific inquiry affected the efficiency
of these stages. Nevertheless, 4 out of 5 participants were able to complete all stages of scientific inquiry in their
classes. No similarities were observed between the times allocated by the participants to the different stages of
scientific inquiry. Also, it was observed that the length of the non-academic time within the class period negatively
affected the timely completion of the stages of scientific inquiry. Although the training teachers received on
utilizing scientific inquiry in their classes seems to have been useful, it was seen that they also need training on

time management.

Discussion

In the study, the class videos filmed by the participant teachers were analyzed using the scale developed by the

researcher. When literature on scientific inquiry is reviewed, it was observed that the main challenge teachers face
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in terms of planning scientific inquiry activities for their classes is the constraint of time (Jones, Gott, & Jarman,
2000; Mumba, Banda & Chabalengula, 2015; Staer et al., 1998). This situation is also valid for classes that are
held in laboratories (Booth, 2001). The findings of this study show that teachers are usually able to complete the
stages of scientific inquiry in their classes, but they have issues regarding time management. It has been observed
that although the participants are known to have received in-service training on the utilization of scientific inquiry
in their classes, time allocation is not a part of their class preparation. Consequently, teachers who spend a lot of
time at one stage of scientific inquiry need to compensate the loss of time by allocating less time than needed to

the other stages. The findings of this study are found to be similar to the findings of the studies in the literature.

It is known that scientific inquiry encourages learning in students with different levels of academic success and
from different backgrounds (Cuevas, Lee, Hart, & Deaktor, 2005; Palincsar & Brown, 1992). Scientific inquiry
is an efficient way to learn and teach science (Anderson, 2002). There is evidence in the literature that scientific
inquiry helps students to understand and interpret science concepts (O'Neill & Polman, 2004). It was seen in the
video recordings examined as a part of the study that scientific inquiry encouraged students to actively contribute
and express themselves. Another point that is worth mentioning is that scientific inquiry provided ease for the
teacher as well. The information and skills gained through scientific inquiry, as well as the excitement of
comparing experiments and observations, are factors that ensure knowledge retention in students. In light of the
findings of the study on student participation and behaviors, it has been concluded that scientific inquiry is an
effective way of science teaching. This conclusion indicates a parallelism between the findings of this study and

the relevant studies in the literature.

Conclusion

In addition to the problems they have with the allocation of time, teachers are also found to have difficulties with
planning and managing scientific inquiry activities. This is thought to have an impact on teachers' use of time.
The sequency of the stages of scientific inquiry affects the time teachers allocate to these stages. It has been seen
in this study that pre-class preparation by teachers can prevent the loss of time during the class. It has been
revealed that teachers should take measures to minimize non-academic time in order to use the academic time
effectively during class. In conclusion, the practice of scientific inquiry in science classes should be carried out in
a way to allocate sufficient time to each stage. Although it poses certain difficulties to teachers, it is an undeniable
fact that scientific inquiry is an effective approach in science education, because humans, by nature, are more

prone to learning through scientific inquiry than any other approach.

Recommendations

Similar studies can be carried out with a focus on different subjects and levels of education. Accordingly, the scale
developed by the researcher for this study can be adapted in accordance with the subject and level of education
focused on in the study. Thus, the strengths and weaknesses of teachers in terms of efficient use of time can be

investigated more comprehensively; professional development programs can be developed accordingly.
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Annex. Time Scale for Scientific Inquiry Classroom

This scale has been developed to monitor the time teachers allocate for the stages of scientific inquiry in their

classes. The scale also measures whether the teachers utilize the stages of scientific inquiry sequentially or not.

The Stages to be Followed in Scientific Inquiry Activities

Building on Ideas At this stage, the teacher is expected to propose a theoretical framework and take steps to
encourage students come up with ideas about the subject. Accordingly, the teacher needs to elaborate on the
relevant basic concepts, provide an interdisciplinary perspective, and associate the subject with daily life while
creating the theoretical framework. In the 'building on ideas' stage, the teacher is expected to stimulate students'
sense of curiosity, enroucage students to use their existing knowledge and experiences, help students to understand
the nature of science, and use supporting materials (board, worksheet, etc.).

Supporting Investigations: At this stage, the teacher is expected to support students in designing their own
research. This stage is where the students make predictions, establish hypotheses, and make observations to design
experiments of their own. The teacher is expected to assist students in recording the data on the changes they
notice in their experiments.

Supporting Analysis and Conclusions: At this stage, the teacher is expected to encourage students to think about
the evidence obtained from the experiments. This is the stage where students compare the results of their
experiments, discuss their predictions and observations, examine how their ideas changed from before to after the
experiment, and try to develop different perspectives. The teacher is expected to guide the students in these
processes.

Non-Academic Time: Refers to the period of time when neither the teacher nor the students are engaged in
academic activities. The communication between the teacher and the students have been observed to weaken
during this period. At this stage, the students are not engaged in class activities; sometimes even turmoil can be
observed in non-academic time. Students' discussion within or between groups is not regarded as non-academic

time.

IDENTIFYING INFORMATION

Teacher's first and last name:
Video code:

Video analysis date:

School name:

The name of the course:
Subject covered in the course:
Grade:

Number of students:

The observer's first and last name:
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