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Abstract: It is known that the success of a science education reform depends 
considerably on science teachers’ knowledge, skills and activities. In 
accordance with this, the aim of this study is to investigate the proficiency of 
science teacher candidates in the use of the REACT strategy through their 
experimental science activities within the scope of context-based learning 
approach. Within this context, this study was designed in the form of a 
longitudinal analysis, performances were analysed periodically, and the 
transformation was pursued. The data obtained from documents by means of a 
content analysis was presented via graphical instruments through converting it 
into quantitative data by means of the rubric which was developed by the 
researchers. According to the longitudinal analysis findings, it was observed 
that the teacher candidates’ performance in utilising the REACT strategy is 
parallel to the ascending number of activities. 
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1 Introduction 

Envisioning a learning environment within which learners could propose and develop 
solutions to probable problems they would encounter in their lives in a way that they 
could employ research and discovery strategies has a substantial role in the learning 
science notions. An interesting and life-related experimental process for students is seen 
as an important component of increasing their laboratory experience and gains (Buntine 
et al., 2020; Çelik et al., 2015). In recent years, various approaches which could allow 
learners to build transfer in terms of life have been developed so as to lead them to 
construct scientific concerns in a more comprehensible way in many countries. In terms 
of this, context-based learning approach encourages learning to be envisioned in a form 
that it could be related to real life on the basis of constructivism (Whitelegg and Parry, 
1999; Broman et al., 2018). It is known that context-based learning approach is 
investigated in a great deal of countries such as Australia, New Zealand, England, 
Germany, Finland, Israel, the USA, the Netherlands and Turkey by means of major 
projects and scientific studies as well as it adopted within learning programs (Ayvacı, 
2010; Ültay and Ültay, 2014). Correlatively, research findings from literature specify that 
context-based approaches are more motivating and intriguing than traditional alternatives 
with regard to both teachers and learners, and that they influence learners’ thinking skills 
and academic achievement in the positive way (Dori and Sasson, 2008; Fensham, 2009; 
Schwartz, 2006; Yu et al., 2015). In contrast to this, negative criticism is made in terms 
of generating contexts related to daily life for scientific notions and specifying the phases 
of implementation (Ültay and Çalık, 2012). One of the methods which could be denoted 
as the execution of context-based learning approach within learning environments is the 
REACT strategy. The Center of Occupational Research and Development (CORD) is the 
first group to signify that the current problems corresponding with mathematics and 
science education could be resolved by means of context-based learning and propose 
REACT (Karamustafaoğlu and Tutar, 2018). In accordance with this, teacher candidates’ 
competency in performing the REACT strategy within the scope of context-based 
learning approach was focused on. 
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According to Crawford (2001) and Navarra (2006), the contents comprising the 
implementation of the REACT strategy and the phases of REACT strategy where the 
activity types Karamustafaoğlu and Tutar (2018) proposed are presented together are 
specified below: 

• Relating (R): The context where the previous knowledge and target achievements are 
related to daily life – stories, videos, reading passages, case study. 

• Experiencing (E): Having experience through the phase of obtaining data and 
acquiring competencies – laboratory activities, worksheets, projects,  
problem-solving. 

• Applying (A): Catching the opportunity to reach the target notions, have acquisition 
and perform experience – laboratory activities, projects, problem-solving, discussion, 
question and answer. 

• Cooperating (C): Discussion on the acquired concerns with peers during the 
collaborative phase – a performance task as a group work, argumentation, projects. 

• Transferring (T): Construction of knowledge, deepening it and relating it to daily life 
– discussion, projects, evaluation tasks, worksheets, question and answer. 

It is specified that the REACT strategy influences learners’ academic achievement and 
their attitudes in the positive way (Bennett et al., 2005; Demircioğlu et al., 2013; Jelatu  
et al., 2018; Karsli and Yigit, 2017; Ramsden, 1997; Saka, 2011; Sari, 2020), that it is the 
most significant part of the phase during which convenient contexts are signified 
(Tekbıyık and Akdeniz, 2010) and that the REACT strategy needs to be advanced (Coştu, 
2009; Ültay and Alev, 2017; Ültay et al., 2015) within the studies in literature which 
comprise the evaluation of context-based learning and the implementation of the REACT 
strategy. When the approaches which are envisioned for learning environments or  
the approaches preferred are examined, notions such as the constructivist approach, 
context-based learning approach, questioning approach and STEM training approach 
encapsulate various common concerns such as requiring active learning, the need to 
relate to real life, the wish to construct the knowledge as student-centred. On the other 
hand, there still exist adversities through the implementation of each specified approach. 
The reason for this concern is that teachers play a crucial role in any educational reform 
and they need to readjust their pedagogical perceptions with regard to the updated 
curriculum and strategies so as to make achievement with a reform (Avargil et al., 2012). 

Teachers are required to make substantial decisions in terms of the applicability of a 
new approach. At this point, the teachers who are experiencing an inner struggle are 
anxious about what kind of an effect the related innovation will lead to in terms of 
learners’ academic success anxiety and their attitudes (Bennett et al., 2005). In this 
respect, this study will be influential on teachers’ future decisions since it reflects their 
competency or performance in the application which they have recently experienced 
(Çelik et al., 2018). The reason for this concern is that the probability of teachers to make 
changes in their implementations would be higher as long as learning environments, 
meetings or workshops where new skills were introduced and designated, and where the 
teachers could have the opportunity to enhance and apply these skills according to studies 
by Joyce and Showers (1995). On account of this, teachers are required to be  
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knowledgeable about the philosophy underlying the approach they employ and should 
gain competencies in terms of their field of pedagogy (Ayvacı, 2010; Lancaster and Bain, 
2019). Similarly, another concern which is considered today and whose analyses are still 
proceeding is the questioning of the results obtained from international tests such as PISA 
and TIMMS. At this juncture, the reasons for the failure are considered as the selection of 
the teaching activities which tend to keep learners passive and the teacher more active 
throughout the classes and that the teaching strategies which are foreseen within teaching 
programs have not become widespread yet. When it is regarded that teachers are the 
implementors of an approach, their perception and competencies should be evaluated, 
and their professional progress should be examined throughout this process. As a solution 
to these problems, teacher training is considered as a significant factor in enriching and 
making contribution to teaching programs (Çelik and Avcı, 2018). 

In terms of the context-based learning notion as an actual approach, it is conceived as 
substantial to observe teacher candidates’ competencies or problems which they 
encounter whilst the teaching experiments categorised systematically with regard to the 
REACT strategy from the aspect of teacher training phase and the questioning of the 
related teaching strategy. Within the scope of this study, it was aimed at exploring 
science teacher candidates’ proficiency in harnessing the REACT strategy in their 
experimental science activities with reference to context-based learning approach. 

2 Methodology 

This study is a longitudinal research study which was generated with regards to 
developmental research approach. Throughout longitudinal studies, variables are 
investigated constantly or periodically with reference to the same people or units since 
the target in longitudinal studies are to designate the progress and transformation of 
variables to be researched within time (Özmen and Karamustafaoğlu, 2019). The number 
of people investigated in such studies is usually very few and additionally research in 
such contexts is generated so as to gather profound data (Keeves, 1987). Accordingly, 
this is a longitudinal study since it requires the periodical analysis of the change in 
science teacher candidates’ performance which demonstrates their experience and 
competency corresponding to the REACT strategy within their experimental science 
activities. On the other hand, the experiment reports which reflect the teacher candidates’ 
performance in group tasks were analysed by means of document analysis and through 
scoring by means of a rubric. Data obtained through document analysis is both more 
objective and could be employed in the same way as the data gathered with the aid of 
interviews and observation. In consequence, data obtained could provide descriptive 
information, prognosticate hypothesis and perform functions such as tracing 
transformation and progress (Merriam, 2009). 

2.1 Participants 

Participants in this study encapsulate third grade BA students at science teaching 
department at a state university throughout 2018–2019 academic years. They were 
selected as participants by means of easily accessible case sampling among purposive 
sampling methods. Easily accessible case sampling is a time saving and accelerating 
method for the researcher. The reason is that the researcher selects a close and accessible 
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state with this preference (Given, 2008). Since the teacher candidates’ questioning skills 
were profoundly investigated, this study was restricted with the content analysis of  
90 treatment reports (within three weeks) of 30 teacher candidates who participated in 
this research voluntarily. 

2.2 Treatment 

The treatment sessions were generated within a total of six weeks with regards to the 
‘Science Teaching Laboratory Implementations’, which comprises a course of four hours 
a week. The experiments were applied within six sessions one of which incorporated a 
preparation week and each session was performed in its individual week. The treatment 
reports by participants were explored within the scope of the research during the second 
(when teacher candidates began writing their first treatment reports) and the sixth week 
(which was the last week of the treatment) of the study. It was decided by the researchers 
that the analyses of the treatment reports be comprised within the study since teacher 
candidates’ performance should be analysed periodically in this research which was 
longitudinally envisioned. Treatment sessions were performed within the third and fifth 
week, as well, however, the evaluation of these weeks was merely inspection. At this 
juncture, the timeline for treatment and the activity names which were incorporated with 
the evaluation were specified in Table 1. During the treatment, the teacher candidates 
were primarily introduced the REACT strategy and the steps to be taken within the first 
week which was denoted as preparation. The teacher candidates were provided with the 
coursebook ‘Science Teaching Laboratory Implementations I-II’ (Dökme et al., 2010) 
prior to the five-week treatment and this allowed them to be aware of the contents and 
research the acquisition. 

The requirements for the experiment reports expected from the teacher candidates 
were identified with regards to the performance aspects developed by the researchers. 
These performance dimensions were presented to the teacher candidates by the lecturer 
who taught during the preparation week by means of sample materials. By this means, 
teacher candidates contributed to the study being aware of what kind of a process they 
would encounter in the following treatment weeks. During the treatment in the 
laboratory, two instructors were in charge in addition to the associate. Accordingly, a 
team of three people dealt with all teacher candidates who participated in the study. It 
was endeavoured to contribute to teacher candidates’ use of the REACT strategy through 
giving them constructive and critical feedback. Five groups each of which comprised six 
teacher candidates made five distinct experiments each week. Within this study which 
was enriched with the aid of 25 experiments (Table 1, column 2), 30 teacher candidates 
had face-to-face interaction. During the five treatment weeks, teacher candidates prepared 
and handed in a total of 150 experiment reports in terms of the performance aspects in 
REACT Strategy Evaluation Rubric (RSER) which was identified in Appendix 1. 
However, a total of 90 experiment reports which were handed in during the second, 
fourth and sixth weeks and which were generated with reference to the related week’s 
experiment were analysed and utilised. The reason is that the teacher candidates’ progress 
was traced and observed every two weeks based on the reports they prepared as a result 
of the experiments they performed collaboratively. By means of these reports, it was 
endeavoured to identify the change in teacher candidates’ proficiency in utilising the 
REACT strategy through the rubric analysis. 
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Table 1 Treatment timeline and experimental activities 

The process Experimental activities 
Preparation 
process 

Week 1 Information in terms of the REACT strategy was given. The required 
contents within the experimental reports which would be performed 
beginning with the second week were denoted. This process was 
supported by means of sample materials. 

Treatment 
process 

Week 2* → The view on the intersecting mirrors → Sound amplitude and 
frequency → The existence of a view on mirrors → Making a 
solution from solid and liquid matters → The exploration of the 
structure of leaves 

Week 3 → Does sound spread in space? → The conductive and insulative  
→ Herbal tissues → Is cold water heavier than hot water? → The 
identification of blood type 

Week 4* → Let us learn acid and bases → Electricity motor model → Let us 
measure the compression of a balloon → Let us connect bulbs in 
series and in parallel → The exploration of chloroplasts 

Week 5 → The existence of a view on lenses → The electromagnets model 
→ The matchsticks existing in water → With which of their parts do 
plants breathe? → Does a compass deviate in a magnetic 
environment? 

Week 6* → The Dinamo model → Let us connect batteries in series and in 
parallel → Let us make an aerometer → The resistance of a 
conductive → The exploration of the heart of a mammal 

Note: *The table specifies the experiments which were involved in the weeks of 
evaluation within the scope of the study. 

2.3 Data collection and analysis 

The reports of experiments which were performed by teacher candidates for five 
treatment weeks were analysed by the researchers with the help of RSER. By this means, 
the competency of teacher candidates in the use of the REACT strategy was identified. It 
is difficult to measure learning products through the laboratory. For the purposes of  
the experimental study; operational knowledge, conceptual understanding and 
process/inquiry skills must be measured together (Yeung et al., 2019). Therefore, the 
performance aspects which are required to exist in the rubric in terms of the REACT 
strategy was developed through exploring the studies in literature (Crawford, 2001; 
Navarra, 2006; Karamustafaoğlu and Tutar, 2018; Ültay and Çalık, 2011). Through 
performing the data over RSER, the mean value was obtained. An interval scale 
evaluation was generated so as to specify the sufficiency of each item. With reference to 
this, the distribution of scores in terms of options is given below: Proficient (3.00–2.25), 
basic (2.24–1.50), below basic (1.49–0.75) and deficient (0.74–0.00). Therefore, teacher 
candidates’ proficiency in exerting the REACT strategy takes place in a score range of  
0–3 points. The validity of the rubric was ensured through asking for the opinion of four 
instructors who proceeded laboratory studies actively and professionally in science 
education field. The reliability of the rubrics remarks the consistency in the scores 
reflected by two discrete scorers or their match (Moskal and Leydens, 2000;  
Tuncel, 2011). In correspondence to this, two distinct researchers scored the same 
experimental reports separately and the reliability of the scale was provided by means of 
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a Cohen Kappa test. The average coefficient value of each 21 items in the rubric was 
calculated as .78. Therefore, according to the data obtained from the Kappa coefficient, 
the reliability of the rubric was found at a well-matching level (Landis and Koch, 1977; 
Şencan, 2005). 

3 Findings 

In this section, teacher candidates’ experiment reports which reflected their performance 
were evaluated by means of RSER considering the REACT strategy on a basis of 
context-based learning approach. The quantitative data in Tables 2–6, as required in 
longitudinal studies, in order reflect the average of performance scores which were 
obtained in the second, fourth and sixth weeks by the voluntary teacher candidates. The 
teacher candidates received these scores over the experiment reports with regards to each 
item within the rubric. With reference to this, the tables provide the opportunity to 
explore the teacher candidates’ proficiency and progress in terms of each item which was 
classified considering the performance dimensions related to the REACT strategy. 

According to the M3 p(X 2.84)=  item, in which teacher candidates have been the 
most competent, a connection could be made between the notions and real life throughout 
teacher candidates’ performance in terms of the REACT strategy relating phase whilst 
their experimental activities. In addition to this, according to Table 2, the average of the 
six items with regards to the relating phase demonstrates that teacher candidates could 
establish a connection with the science notions involved in the teaching programs and 
real life p(X 2.53).=  

Table 2 Teacher candidates’ performance competencies and transformation in terms of the 
relating phase (see online version for colours) 

Dimension Matte P2 P4 P6 Xp Change 
(R) Relating M1 1.80 2.23 2.87 2.30  

M2 2.47 2.77 3.00 2.74  
M3 2.57 2.97 3.00 2.84  
M4 2.17 2.70 2.97 2.61  
M5 1.87 2.47 2.83 2.39  
M6 1.80 2.30 2.83 2.31  

Total 2.11 2.57 2.92 2.53  

As Table 3 is explored, it is observed that teacher candidates’ performance is lower than 
the first phase corresponding to this phase during which experience acquisition for 
learners was aimed. It is clearly observed that the most salient item for this phase is M9. 
Specifying the hypothesis and variables is a substantial concern for science teaching in 
terms of both scientific process skills and the questioning approach which was adopted 
by the teaching program. It could be identified that teacher candidates were not attentive 
and sufficient in performing this task. 

Concerning the acquisition of the teaching program, data within Table 4 designates 
the performance competencies of the use of experience within activities corresponding to 
a content related to real life with regards to the expected phase. Similar to the state 
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existing in Table 3, performances in scientific process skills such as identifying 
hypothesis and variables, making inferences were discerned at a low level. As item 14 is 
explored, it is noticed that teacher candidates received a zero score which was interpreted 
as ‘deficient’ since they did not involve the experimental activities they performed in 
their REACT strategy reports. The activity envisioning competency, on the other hand, 
could be in general identified as positive. 
Table 3 Teacher candidates’ performance competencies and transformation in terms of the 

experiencing phase (see online version for colours) 

Dimension Matte P2 P4 P6 Xp Change 
(E) Experiencing M7 1.90 2.50 2.70 2.37  

M8 1.73 2.10 2.10 1.98  
M9 0.23 0.30 0.50 0.34  
M10 1.60 2.10 2.53 2.08  
M11 0.70 1.40 1.80 1.30  
Total 1.23 1.68 1.93 1.61  

Table 4 Teacher candidates’ performance competencies and transformation in terms of the 
applying phase (see online version for colours) 

Dimension Matte P2 P4 P6 Xp Change 
(A) Applying M12 2.37 2.57 2.80 2.58  

M13 2.70 2.80 2.93 2.81  
M14 0.00 0.20 0.00 0.07  
M15 1.67 1.97 2.27 1.97  
Total 1.68 1.88 2.00 1.86  

The cooperating phase is the period during which the learner who is predicted to reach a 
notional competency is expected to produce arguments and harness these arguments 
within a collaborative context. With respect to this, the employment of methods and 
techniques convenient to the greater utilisation of critical thinking is expected to be 
performed. As the data within Table 5 is analysed, it is found that this type of 
pedagogical competency is at a basic level. 
Table 5 Teacher candidates’ performance competencies and transformation in terms of the 

cooperating phase (see online version for colours) 

Dimension Matte P2 P4 P6 Xp Change 
(C) Cooperating M16 1.20 1.80 1.87 1.62  

M17 1.30 1.57 1.80 1.56  
M18 0.47 1.13 1.40 1.00  
Total 0.99 1.50 1.69 1.39  

Transferring is the phase during which how productive the process is or how it is 
constructed is pointed at as in most pedagogical teaching activities. When it is considered 
that the quantitative data for Table 6 could be at 3.00 level at most, the performances with 
regards to this dimension could be specified as at a convenient level. 
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Table 6 Teacher candidates’ performance competencies and transformation in terms of the 
transferring phase (see online version for colours) 

Dimension Matte P2 P4 P6 Xp Change 
(T) Transferring M19 1.13 1.77 2.20 1.70  

M20 1.33 1.83 2.27 1.81  
M21 1.77 2.20 2.40 2.12  
Total 1.41 1.93 2.29 1.88  

Teacher candidates’ experimental activities throughout science teaching and their 
competencies in adapting them corresponding to the REACT strategy could be 
discovered on Figure 1 concerning their three performances. The general transformation 
demonstrates that teacher candidates’ competency in implementing activities in terms of 
the REACT strategy performed an increasing positive change. 

Figure 1 Teacher candidates’ longitudinal transformation in their performance in terms of the 
REACT strategy (see online version for colours) 
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4 Results and discussion 

It could be denoted that the teacher candidates displayed a proficient performance with 
respect to the integration of experimental activities in science teaching into the REACT 
strategy. According to the longitudinal analysis findings, the 2.24 points obtained as a 
result of the three performances which were investigated periodically endorses this state. 
It is at the same time noticed in the related literature that teacher candidates’ active 
implementation of the REACT strategy influences their academic proficiency and 
pedagodical competency in the positive way (Gilbert et al., 2011). Identically, in a similar 
sampling by Ültay and Alev (2017), teacher candidates remarked that the model had 
sustained the participants’ attention alive and that the treatment sessions generated 
positive views in terms of their feedback on the REACT strategy. The longitudinal 
analysis throughout the treatment process displays an enhancement on performance. 
Accordingly, this circumstance could point to a notion that the more the REACT strategy 
is employed within learning environments, the more longitudinal teaching could be 
(Coştu, 2009). Likewise, the encouraging concerns of the applicable professional 
development and mentoring service own a substantial role in the spread of new 
educational reform application (Avargil et al., 2012; Dori and Herscovitz, 2005). 
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Therefore, it could be foreseen that this study has provided teacher candidates with 
professional development prior to professional service, and that it has supplied a 
mentoring service for future to those who do not professionalise actively at the moment. 

It was observed that the teacher candidates were able to progress mostly at the 
relating level p(X 2.53)=  depending on the average performances with regards to each 
dimension of the REACT strategy. On the other hand, the lowest performance was 
noticed within the cooperating phase p(X 1.39).=  When these two circumstances are 
explored, it could be remarked that the essential science notions as the primary 
requirement of student-centred education intellect could be fluently attributed to real life. 
Concerning the student-centred teaching program intellect, it is also probable to denote 
that both the constructivist and the questioning approaches led to positive outcomes for 
teacher candidates who were trained. The reason for this notion is that the constructivist 
approach has existed within the teaching programs of principles since the early 2000s. 
One of the findings which have proceeded since those years is that learners experience 
adversities in adapting scientific knowledge into discrete real life contexts (Gilbert, 
2006). And this instance points that context-based approach was established on 
constructivist approach (Berns and Erickson, 2001; Crawford, 2001). 

Corresponding to the dimensions of the REACT strategy, with reference to the 
cooperating phase, it was discovered that the proficiency in preparing teaching activities 
which encourage critical thinking skills and require a questioning discussion environment 
was not at a high level. On the other hand, the findings obtained from the longitudinal 
analysis display that the performance progressed within time. This situation was 
profoundly explored by Osborne et al. (2004) so as to advance the argumentation method 
in science classes. Concerning the increasing number of research studies and 
experiments, it was accordingly observed that science teachers adapted their in-class 
activities into a form that their learners could generate more arguments. 

Within the transferring phase which exists as the outcome of the REACT strategy, it 
could be specified that the performance level at item M21 which was expected to 
evaluate the notions directly was high, the items M19 and M20 which require reflective 
questioning could be denoted as the items in need of progress. Yurdabakan (2011) 
denoted that learners were in need of activities which could encourage questioning such 
as ‘what I learned, what I did well, why I selected this product, what I need to develop’ 
with reference to the acquisition they had throughout the learning process. When  
the linear or cyclic structure of teaching strategies is taken into consideration, 
evaluation/transferring phases should be regarded as reflective questioning concerns. 
While Lyons (2010) remarks that reflective questioning needs to be considered as a new 
approach for every professional development, he additionally specifies that it should be 
indirectly progressed. Accordingly, as a result of the treatment throughout this study, the 
increase in this proficiency which is additionally viewed as a metacognitive skill (Gezer 
and Şahin, 2017) could be identified as a positive outcome. 

When the performance items with regards to the REACT strategy are explored, the 
highest performance was discovered in their competency in relating the concerns to real 
life p(X 2.84).=  On the other hand, the lowest performance existed in items M9 and 
M14 which could be remarked as teacher candidates’ low performance in displaying the 
sufficient attention to identifying the hypotheses and variables prior to the experimental – 
observatory activity. Therefore, it could be denoted that they did not employ much 
sensitivity towards developing their scientific process skills throughout the activities. 
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Additionally, it could be discovered that teachers are not so clear and intellectual about 
how to advance thinking skills in their classes (Barak and Shakhman, 2008). Similarly, it 
was stated that the in-class activities were not envisioned with regards to learners’ 
acquisition of scientific process skills (Downing and Filer, 1999; Türkmen and 
Kandemir, 2018). For this reason, it was reflected among these studies, which 
investigated teachers’ perception of scientific process skills, that these skills could be 
acquired indirectly since insufficient awareness is provided on them. In contrast to this, 
teaching models and methods should be envisioned in alignment with scientific process 
skills especially today during which questioning approaches are leading (Cairns and 
Areepattamannil, 2019; van Uum et al., 2016). In the same way, it is known that the 
REACT strategy is an outcome of the context-based learning approach and that for this 
reason it is in alignment with questioning laboratory activities (Schwartz, 2006). 
Especially when the aim is to supply the acquisition of skills and knowledge which do 
not directly correspond to learning objectives, greater guidance by teachers should be 
supplied (Hmelo-Silver, 2006). And this still exists as a problem which needs to be 
solved and developed whilst the teacher training process. 

5 Suggestions 

This study reflects the progress in performances by teacher candidates who were 
restricted in number for participation. It could be enlarged by means of distinct teacher 
training programs among discrete institutions. Additionally, this study is limited with 
laboratory activities. Therefore, the findings of this study could be encouraged by means 
of generalisations which could be employed as a result of studies performed within 
distinct disciplines and content. The resistance displayed by teacher candidates in terms 
of the use of questioning skills throughout the cooperating phase and experimental 
activities which demonstrated a lower progress than the other dimensions of the study 
could be interrogated. Within the scope of this study, the problems encountered whilst the 
use of the REACT strategy and their reasons could be investigated by means of 
qualitative data analysis. 
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Appendix 

Table A1 REACT strategy evaluation rubric 

REACT 
strategy steps Performance dimensions Deficient 

(0) 
Below 

basic (1) 
Basic 

(2) 
Proficient 

(3) 
Relating 1 The convenience of the concerns 

within the activity to acquisition 
    

2 The encouragement learners get from 
the contents so as to relate concerns to 
real life 

    

3 The introduction of notions by 
relating them to real life 

    

4 The introduction of the contents in a 
way that it could direct learners to the 
upcoming notions to learn 

    

5 Asking questions about the contents 
which could form a problem-solving 
task 

    

6 Testing learners’ state of readiness     
Experiencing 7 Providing instructions which could 

encourage learners to gain experience 
about the sub-notions for the applying 
phase 

    

8 Problem generation for experimental 
activities in the form of a preparation 
for the applying phase 

    

9 The identification of the hypothesis 
and variables prior to the activity to 
experience 
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Table A1 REACT strategy evaluation rubric (continued) 

REACT 
strategy steps Performance dimensions Deficient 

(0) 
Below 

basic (1) 
Basic 

(2) 
Proficient 

(3) 
Experiencing 10 The envisioning of the experimental 

activities for learners to absorb the 
sub-notions 

    

11 The relating of activity outcomes and 
inferences to the applying phase. 

    

Applying 12 Providing instructions or explanations 
in terms of the relating of the 
experience gained within the  
sub-notions to the applying phase 

    

13 The envisioning of experimental or 
observatory applicable activities 
corresponding to the problem 
statement 

    

14 The identification of the hypothesis 
and variables with regards to the 
activity to be organised 

    

15 The specification of the activity 
outcomes and inferences 

    

Cooperating 16 The generation of arguments 
concerning the group discussion 
context where learners could utilise 
the knowledge, they have acquired 

    

17 The employment of a learning activity 
related to a problem on which learners 
could make discussion within group 
tasks 

    

18 Performing the evaluation in terms of 
cooperating learning activities 

    

Transferring 19 Asking questions which could supply 
the opportunity to relate the acquired 
knowledge to real life 

    

20 The organisation of the questions 
related to the previous notions by the 
learners 

    

21 Asking convenient questions which 
could evaluate the acquisition 
concerning the teaching program 

    

 


