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Abstract  
 
The guided scientific inquiry investigations are designed to help students 

reaching particular answers through their high thinking processes and their 

skills in scientific activities. This paper investigates the impact of the 

science-inquiry teaching approach on the students’ achievement and 

evaluates its effectiveness on the students’ engagement level over a period 

of four months and a half in a UAE public school for girls located in the 

northern Emirates. Subjects of the study were 52 girls UAE nationals from 

the 6th grade, following the scientific reform in their school, these schools 

are called “Madares Al Ghad”. The sample has been divided in two: the first 

one n=26, is the experimental group where students received the science 

instruction from a trained science-inquiry teacher, while the second one 

called the controlled group n=26, received a more traditional scientific 

instruction of the same content. 

The dependent variables in the study were the students’ achievement and 

their engagement level. Both variables were measured through a mixed-

method approach: first the quantitative data was collected using a pre- and 

a post-test to assess the students’ science achievement. Second the 

qualitative data was collected using an observation tool designed for the 

study and entitled EIT 2013 to evaluate the students’ engagement. The 

analysis of the quantitative data was done using the T-test. The results have 

revealed that the science-inquiry teaching approach produced a significant 

greater achievement among 6th grade students than the classical teaching 

approach. Qualitative data analysis of the results revealed that students in 

the experimental group developed significant positive attitudes towards 

science more than did those in the controlled group.   

 

 

الوصول الى أجوبة مساعدته على ه لجعل الطالب محور التعليم و م التعليم الاستكشافي  الموج  م  ص  

 هذا البحث العلميالهادفة. العلمية التعليمية  نشطةو الاالمنطقي محددة على اسئلة استكشافية بواسطة التفكير 

و التفاعل و بأسلوب الاستكشاف هذه في مادة العلوم في الصف السادس م تعل  التقييم فعالية عملية يهدف الى 
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نسبة اهتمامهم و مشاركتهم في  يقيّم تطور التحصيل العلمي عند الطلاب كما  يقيس هذا البحث العلمي مدى

 25أشهر و نصف الشهر, و تمت هذه الدراسة على عينة من  4. استمرت هذه الدراسة داخل الحصّة الصف ية

المعايير  في العلوم بحسبدن المدارس الحكومية في الإمارات الشمالية التابعة للنهج الإصلاحي فتاة يرت  

فتاة الى قسمين :  25العالمية و تسمى هذه المدارس ب "مدارس الغد"  . قسمت الدراسة العينة المؤلفة من 

الحديثة اي بواسطة عملية  يجيات التعلمّالمعلومات العلمية بواسطة استراتفتاة  يتلقين  52الأول مؤلف من 

هذه يتلقين التعليمات العلمية بواسطة النهج التلقيني.  فهن  فتاة  52الاستكشاف, أما القسم الثاني المؤلف من 

نسبة انها تقيِّم على التحصيل العلمي كما و تأثيره الدراسة تقيس فعالية  النهج التعليمي المبني على الاستكشاف 

للتحصيل البيانات الرقمية  حصة العلوم. تم تجميع داخل التلاميذ و انخراطهم بالعملية التعليمية فيمشاركة 

: اما و ثمَّ تحليلها العلمي بواسطة امتحانات اولية تشخيصية ثم امتحانات نهائية  بعد انتهاء فترة الدراسة

اسطة حصص المشاهدة الصفية التي تم تقييمها فتم تجميعها بو وهي المشاركة الفعّالة للتلاميذ البيانات النوعية

. بعد تحليل البيانات بواسطة محلل البينات  EIT 2013بالاستعانة بورقة تقييم خاصة بهذه الدراسة سميت ب 

اظهرت النتائج تقدم في التحصيل العلمي عند الطلاب الذين تبعوا التعلم و التعليم  T-Testالإلكتروني 

ك الحال للطلاب الذين اتبعوا النهج التقليدي. اما تحليل البيانات النوعية فأسفرت عن الاستكشافي و لم يكن ذل

 نتيجة مماثلة لكلا الفريقين.  
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I.1- Introduction 

Since 1979, the educational services in the United Arab Emirates 

(UAE) have evolved and expanded to distinguish a wider variety of 

categories in all disciplines especially in science education. The UAE 

country before 2004 was classified as an under-average scoring country at 

the international level yet ranked as the first Arab country in the test of 

international math and science skills (TIMSS 2009; TIMSS 2010 and TIMSS 

2012). From November (2004) after his highness ruler of Abu-Dhabi, Sheikh 

Khalifa Bin Zayed’s announcement till November (2012) great steps in the 

UAE education were taken such a crucial restructuring of the education 

business targeting first, the teaching approaches and second the 

assessments’ strategies in all subjects towards a more standardized 

framework particularly in both scientific disciplines: science and math. The 

main goal behind this reform is to help the UAE citizens to be more involved 

in the global market and literate about their local culture and environment in 

more than one language. Dubai initiated the first action plan that integrated 

english language first and science and math second in a bilingual setting 

and was implemented in the governmental schools by the year 2006 as 

“Madares Al Ghad” (MAG) project (The National July 2013).  

Meanwhile, in 2006, the Major USA educational policy that no child is 

left behind as well as science is for all statement (AAAS), were aligned with 

the introduction of the federal law No. 29 in the UAE: “School for all” (2006). 

From that day onwards, all individuals have the right for equal educational 

opportunities, in the public and in the private education sectors regardless 

their abilities and potentials. So, the UAE government took part in the new 

educational reform, notably in science and math, and a new project was 

launched in 2007 called “the Madares Al Ghad” -as mentioned earlier- to 

restructure the public sector and make it similar to the private one by 

integrating the new hands-on teaching approach in english, science and 
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math. Students by the 12th grade should be able to bridge the gap between 

the public and the private sector and remove their refreshment year; Emirati 

students will have a smoother university start and decrease the level of drop 

out by the age of 16 years (MAG 2007, Al Muhairi J., & Al Karam A. 2010 in 

DSIB report). 

In order to accomplish these educational goals and outcomes, the 

Ministry of Education in UAE constructed a competitive educational system 

in Madares Al Ghad that offers the new generation knowledge and skills 

needed to take part entirely of the economic and social life, and be 

competitive fellows in the global marketplace. The main vision of the 

ministry of education in Dubai (MOE) for the year 2020, that all Emiratis 

could reach the scientific bi-literacy (Education council Abu-Dhabi, 

Boujaoude & Dagher 2009 p.1).The new educational structure in the MAG 

program, meets the same goal as it brings up the governmental education 

to the international levels through standardized controlled curricular for all 

subjects especially in science and math and incorporate the student-centred 

learning approach in all emirates schools. In order to monitor the change 

with the new reform, all science educators (most of them are emirates 

nationals) in the MAG program, should integrate the science- inquiry 

teaching approach in science as an effective continuous teaching approach 

and an integral part of the curriculum taught from pre-K -12 (Donnelly 2009). 

Acknowledging the difficulty to determine its effectiveness on the short-term 

basis as per Hudson (2007), the purpose of the present study is to evaluate 

the effectiveness of this science-inquiry teaching approach implemented in 

one of the governmental schools and part of the MAG project, on the 

students’ achievement and their level of engagement. 

Whenever an effective instruction occurs, this means an effective 

teaching is taking place. Effective instructional strategies and effective 

teaching both are derived from a psychological perspective on thinking 

about teaching. Moreover, the emphasis is placed on identifying observable 

behaviors in the classroom that can be linked to observable outcomes”; it is 

all about making a difference in the students’ lives (Kyriacou 2009, pp. 11). 
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If the effective instruction in teaching could be defined as a fruitful teaching 

that could help students to attend the required learning outcome defined by 

the teacher himself, this statement infers that the teacher has a clear idea in 

mind about what he is going to teach and how he should teach it. The 

teacher should be able to create a learning experience that could involve 

the students in their own learning in order to achieve his specific goals 

(Marzano 2001). Therefore effective teaching evolves with the teacher’s 

experiences and his own beliefs about teaching (Wideen 1998 in Hudson 

2007).  

Since 1960’s research on effective teaching strategy within the classroom 

has shown that, it effective teaching had several positive aspects such as 

engaging students in their own learning process, fostering the students’ 

scientific literacy in a motivated environment (Lujan 2005). Moreover, a 

teacher who has an effective instructional strategy could enhance the 

students’ understanding of the science concept, as well as their vocabulary 

knowledge (Dean 2012). Teachers could improve the students’ critical 

thinking with a better interaction teacher- student through the science-

inquiry hands-on strategy (Lindberg 1990; Narode et al. 1987 in Anderson 

2002). Indeed, there is no doubt that this kind of teaching strategies are 

closely related to the teachers’ attributes such as personality, gender, age, 

knowledge and his continuous professional development as well as his 

affective domain, which has been found to be a major aspect of influence on 

the teaching strategy such as enthusiasm, clear vision about the science 

topic and his high level of pedagogical knowledge. And above all these 

teachers should acquire the classroom management skills to provide 

students a very positive learning environment (Kyriacou 2009) & (Hudson 

2007).  

Some research identified -but didn’t prove yet- some specific 

instructional strategies that might affect the students’ achievement such as 

summarizing and taking notes, identifying similarities and differences, 

questions, cues and organizers, cooperative learning. Further research on 

the topic shows that students’ concentration begins to decline after 15 to 20 
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minutes of the beginning of the class (Bligh 2000), therefore, active learning 

strategies that include a wide range of hands-on activities are needed in the 

science session that involves students in a creative thinking and engage 

them in all areas such as in critical and creative thinking, sharing ideas with 

peers, communicating and expressing  thoughts with peers through writing 

or drawing, exploring personal attitudes and ethical values, giving and 

receiving feedback and reflecting on their own learning process (Bonwell & 

Eison 1991).These active learning procedures will diminish risks such as 

abstract concepts in the students’ mind, or scientific misconceptions and 

certainly will help students to understand quickly and correctly the content 

and for a long-term basis. 

Evaluating the effectiveness of an instruction in teaching, is 

evaluating what has been mainly taught according to the observable and/or 

measurable students’ outcomes. This evaluation is not done by positive 

feelings expressions about what is happening within the classroom, yet it is 

an issue that should be concerned with the learning experiences’ aspects 

that contribute to its effectiveness and reciprocally. That statement infers 

that an observer needs to understand how these features have the effect 

they do on the effectiveness of the instructional teaching strategy (Kyriacou 

2009).In consequence, the study will not evaluate the instructional 

technique itself, but how this specific instruction is being effective on the 

overall learning process and specifically on the students’ achievement and 

their engagement level. Research has not proven yet as mentioned earlier, 

that some specific instructional strategies are more effective in certain 

subject areas or per grade level than others. Research has not recognized if 

some instructions are better than others for students’ from different 

backgrounds and demographics (Marzano 2007).  

This present study is considered as pioneer in the UAE region, 

because it works on   “evaluating the effectiveness of the science-inquiry 

teaching approach and its effect on improving the students’ achievement 

and engagement level. As per Dubai MOE recommendations, students 

need to feel that they are unique in their own way and they are receiving the 
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best education’s quality provided within a safe and caring environment. The 

MOE vision stresses the importance of the stimulating environment to make 

sure the growth of the student is done in all areas:  emotionally, physically 

and intellectually. The UAE government requires teachers’ commitment and 

demonstrated support by providing them training opportunities to improve 

their teaching skills and to help them develop the maximum potential in the 

students’ mind based on challenging scientific hands-on activities (UAE 

School for all, Dahmashi 2007).  

The study will use an evaluative mixed-method approach to answer the 

following two questions: 1) How effective is the science-inquiry teaching 

approach based on hands-on approach on the improvement of students’ 

achievement? And 2) how effective is the science-inquiry teaching approach 

on the students’ engagement level?    
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II. 1- What is inquiry? 

Defining science-inquiry as a teaching strategy and as a pedagogical 

structure is not enough as Bryan (2000) and Richardson (2008) suggest: 

science inquiry is interconnected to four factors such as teachers’ belief in 

inquiry, teachers’ explicit and implicit knowledge about inquiry, teachers’ 

practice in inquiry and finally the students’ learning via the science-inquiry 

teaching approach. 

Using science inquiry-based strategies for science teaching and learning is 

an idea that started in the 19th Century with Kropotkin (1885). Kropotkin 

advocated that rote-learning method of teaching should be with independent 

inquiry and discovery-based on problem solving instead of a didactic 

teaching approach.  

As a part of the constructivist theory the science inquiry-teaching 

approach emphasizes that knowledge is constructed by the student’s mind as 

a part of his active thinking, and his organization of the received information 

than integration and knowledge replacement. Therefore, students need to be 

actively engaged in the science learning process in both behavioral and 

mental so the learning could take place (Cakir, 2008; Mayer, 2004). So as a 

constructivist and a teaching approach, the focus of the science-inquiry 

permeated much of educational practices in the 1970s, particularly in science 

education. Furthermore, national reform in science education recall for inquiry 

as a main instructional strategy that contributes to construct in the students’ 

mind the scientific  understanding and contribute to build their own ideas.  

Science-inquiry-teaching approach is a way students could explore the 

working world. According to Rosebery (2008) inquiry is the world’s wisdom 

that requires a curious explorer able to make connections between 

unexpected items. It is a better understanding of the science essence and the 
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science enterprise and a new strategy in teaching and learning in her new 

technical and reasoning processes that carries research (Dewey1996) 

through cognitive perception just like the brain function (Hinrichsen 1999).  

As per Deboer (1991) science is a product and a process, one cannot work 

without the other. The science product is its’ content and knowledge as per 

the process it is the technical approach that includes the science-inquiry 

teaching approach. There is a mental rigor between science-inquiry teaching 

approach and traditional sciences. Inquiry is a teaching approach that helps 

students understand a difficult scientific concept and understand a complex 

topic; therefore science-inquiry as a teaching approach must be built on 

substantive, accurate and relevant knowledge for the learner. This knowledge 

progresses on ideas’ integration.  

The main goal of the inquiry as a teaching approach is to help the 

students to take control in an increased manner, under the guidance of an 

effective inquiry teacher. Students should be able to ask questions and seek 

for meaningful answers by designing hands-on investigations. An inquiry-

based classroom is more than gathering individuals for economic reasons, it 

is mainly a simulation of the scientific community of students and teachers 

who share the learning responsibility and collaborate for a better 

understanding (Schifter 1996). On the other hand, the traditional classrooms 

where instruction emphasizes lecture and individual seat work discourages 

interruptions by such things as students' questions and creativity or critical 

thinking that often is not present and misconceptions can go undetected 

(Jarret 1999).  

The science-inquiry teaching approach is considered as a vehicle for 

scientific teaching and learning in the classroom that delineates and highlights 

the occurrence of the students’engagment in the science classroom for the 

experimental group (chalufour 2010). As stated earlier in the literature review, 

the engagement as redefined by the Next generation of science standards 

(NGSS 2013), involves both the scientific sense-making and the language,as 

a way to combine both hands-on and minds-on and this scientific sense is 
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assessed clearby the written and the oral trace done by students. 

Engagement is a language: as students make the transition form their 

unproven notions of the world to more scientifically based conceptions, they 

have to read, write and express their ideas through participating in the 

science classroom discourse visually or by using models and explanations 

(NGSS 2013). Students engaged with peers in reasoned argumentation refine 

their ideas and share their conclusions expressed on their achievement 

scores (Findlay 2004).  

 

II. 2- Science-inquiry Instruction and the Five “E” Models For Scientific 

Scope and Sequence 

The science-inquiry instruction uses the 5Es’ model Fig 2 that 

includes engaging the students in the science learning using hands-on 

activities that would help them to explore the new scientific concept and 

students could be able to explain whatever they were taught as they 

develop skills such as analyzing, evaluating evidence, experiencing and 

discussing. This kind of instruction could empower the students’ critical and 

logical thinking through an auto-evaluation and a peer communication within 

the same group or with different groups competing together: called 

cooperative learning strategy. It is a constructivist environment, which 

allows  students to construct their scientific concepts over time and to think 

critically and reflect on their own misconceptions (Kyriacou 2007).  

 

Fig 2. The 5E Model Instructional Strategy 
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II. 3- Science-Inquiry Instruction and Standards  

The National Science Teachers Association (NSTA 2004) recommends that 

all teachers embrace the science-inquiry as the centerpiece teaching approach of 

science teaching from K–16, because the science-inquiry could provide students the 

opportunity to express their ideas by participating actively within the lesson in an 

effective science-inquiry framework applied by the teacher (Slavin 2012)& (Kern & 

Moore 2007). When students are exposed to different point of views within the 

science-inquiry classroom instruction, they could seek cognitively the explanation 

within the inquiry context that usually reports an increase in students’ engagement 

(Brown, 2004). 

 

II.3.a. The Next Generation of Science Standards (NGSS) 

3.a.1-The Next Generation of Science Standards, the Science Inquiry Teaching 

Approach and Engagement. 

The next generation of Science standards (NGSS 2013) is a two-step 

outcome of joined forces of twenty-six states with the official scientific academies 

such as: the national academy of sciences (NAS), the American association for 

advancement of science (AAAS 2000), and the national science teachers 

association (NSTA 2004) including many teachers and stakeholders, and which main 

purpose is to advise all nations on the importance of some scientific and engineering 

matters. 

The first draft framework for K-12 science education, was released on 19th July 2011 

by the national research council (NRC 2011), identifying what students should know 

in science from K-12. The twenty-six leading states and writers took in hand the 

NGSS, in a time of educational changes at a national level and congruent with the 

first appearance of the Common Core State Standards (CCSS) for English language 

arts and literacy and for mathematics. Within a changing environment on the 

demographic level for all students, the writers’ goal is to open more science 

opportunities for students all over the world, when persisting gaps are affecting non-

dominant students such as the decrease of their science achievements, the 

educational policies transformations, by crosscutting concepts across K-12.The 
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NGSS’ authors realized that standards alone as a practical and utile framework do 

not work; therefore, it is mandatory to implement effective new teaching strategies to 

have an effective outcome. The science inquiry teaching approach has been one of 

the effective strategies advised by the writers for the effective implementation of the 

new science framework. The science-inquiry teaching approach is considered as a 

vehicle for crosscutting between disciplines, not only inside the science classroom, 

but also at the school level, home and community levels to improve students’ 

science literacy. 

The NGSS redefined the science inquiry as follows:  

“Scientific inquiry, is the core of science teaching and learning through which 

students  develop knowledge and understanding of scientific ideas, as well as an 

understanding of how scientists study the natural world” (p. 23). 

The NGSS (NGSS 2013) refined and deepened the “science-inquiry teaching 

strategy explicitly by adding the eight scientific engineering practices that include all 

the students’ groups (Lee, Quinn, & Valdés, in press; Quinn, Lee, & Valdés, 

2012).These eight science and engineering practices were identified for professional 

science and engineering applications, to develop the students’ understanding of the 

nature of science, as well as their own scientific skills. The eight science practices 

from the NGSS framework include: 1) asking questions and defining the main 

problems or the scientific hypothesis; 2) developing and using models;3) carrying out 

investigations after planning them;4) interpreting and analysing data, and cross –

disciplinary approach;5) computer technology to construct explanations and 

designing solutions; 6) engaging students in argumentation based on evidence and 

finally after 7)obtaining the results, 8) evaluating and communicating information. 

According to research, and the NGSS overview (NGSS 2013), the students are 

capable of learning science and improving through their comprehension of the 

scientific sophisticated language functions (e.g., arguing from evidence, providing 

explanations, developing models); if effective teachers appropriately support the 

students, and the implementation of the science-inquiry teaching approach is being 

effective. It could be concluded that science teachers’ training and continuous follow-

up is mandatory for the estimated outcome for the present paper.   
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II.4- Teachers’ Professional Development   

For more than one hundred years the scientific and educational communities 

have agreed that classroom management, students’ achievement, students’ 

engagement, as well as implementing a new scientific instructional strategy are all 

difficult tasks on the teachers’ shoulders; therefore teachers need to be supported by 

the entire teaching and learning community. Teachers need to develop skills for 

managing new reformed curriculum in science and to be able to implement the 

scientific inquiry learning strategies necessary to guide students in reasoning instead 

of just being passive receptacles. Teachers need to create new responsibilities as a 

result of implementing new learning approaches aligned with the reform work. 

Because of the students’ diversity and cultural backgrounds, teachers requisite the 

use of instructional strategies that respect diversities and cultures while helping 

students to build their own learning experience and construct their scientific concepts 

and acquire new scientific skills and processes. 

When it comes to reforms in all over the world teachers’ learning and their 

own professional development is always the last factor taken in consideration and is 

implemented. On-going learning is an essential component of continuous 

improvement for teachers (Barber & Mourshed 2007) and it is considered as a key 

element in any clinical practice profession (Alter & Coggshall 2009). Moreover, 

demands on teachers are growing, as evidenced in the 2010 draft revisions of the 

Interstate Teacher Assessment and Support Consortium (InTASC) Model Core 

Teaching Standards (Council of Chief State School Officers InTASC 2010). ADEC 

recruited 1200 sciences and math teachers for the year 2013-2014 with very 

generous offers. During the five years and more, the National Comprehensive 

Center for Teacher Quality have reached to consensus that teachers could effect on 

students’ achievement in the following points: First, according to international 

statistics, students with low economic status are more likely to be assigned less 

experienced teachers and some of them uncertified, which likely would influence 

negatively on the students ability to produce high level of learning (Clotfelter, Ladd, & 

Vigdor, 2007; Secretary’s Priorities for Discretionary Grant Programs, 2010). 

Second, in order to minimize the teachers’ influence in its inequity on students’ 
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learning and thereby reduce achievement gaps, policy makers must  redesign all 

systems that recruit, prepare, select, develop, retain, evaluate, advance, and 

compensate teachers (Consortium for Policy Research in Education Strategic 

Management of Human Capital, 2009; Curtis & Wurtzel, 2010; Hill, Stumbo, 

Paliokas, Hansen, & McWalters, 2010). Teachers must receive continuous 

knowledge on how to access technical skills, complex knowledge, sophisticated 

tools, and research-based techniques to make sure that they are being and continue 

to be successful with all students. Thus, this kind of high-quality learning activities 

and the awareness of the new teaching standards on a local and on an international 

basis need to be extended to all teachers all over the globe.  

As per the NGSS (2013), the science teachers’ professional development is divided 

into three phases as per the table 4 below. The table explains that teachers should 

be aware first (phase one) of the scientific standards they are going to follow in their 

teaching and learning approach, so they could be able to make the bridge between 

what students know and what  they will learn ( the bridging phase). Moreover, as per 

the NGSS (2013) recommendations for the teachers’ professional development, 

teachers should understand the science content as well as the instructional science-

inquiry teaching approach methods to foster the science practices and help students 

to be more engaged in their own science learning. Finally in phase three, teachers 

should determine methods to assess the NGS standards in the classroom and 

evaluate the effectiveness of the instructional methods used during their teaching 

and learning.  

Table 4: The three phases of the teachers’ professional development. 

 

 

 

 

 

 

In order to assess the efficacy of the science-inquiry approach in the classroom, it is 

mandatory to make sure that there is an effective inquiry approach that happens. The 

study has designed a whole planning for the students as well as the teachers 
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participating in the study. The planning included the content of the 6th grade science, 

inquiry skills, hands-on activities, lesson plans, lesson reviews, unit tests all aligned to 

the standards listed by Mininstry of education, and NGSS (2013), aligned as well with 

the teaching standards for the science inquiry required by the NSES (2000). 

The table 5 and table 6 (appendices) show the standards that the study is going to 

follow especially standard B and standard C that target the teacher. The standards 

explain that the effective teacher is a facilitator, and a person who engages the 

students in their own learning process in significant oriented questions.  

II.5- Science-Inquiry and Student’s Achievement  

An article published by Lee & Luykx in (2006) discusses issues that could influence on 

the students’ achievement following the science-inquiry teaching approach as a 

hands-on teaching approach. The article explains the existence of three main 

concerns that could have a direct influence on the student’ achievement and these 

concerns are the appropriate curricula, the teaching quality i.e. the pedagogical 

knowledge of the teachers using appropriate pedagogical materials, and the students’ 

attitude towards science and their level of engagement.  

  The curricula and the materials if chosen adequately may decrease science 

achievement gap. Most of the curricula used in the UAE are imported from western 

science curricula, foreign to many students and non-relevant to their national culture 

and in most cases do not take in consideration the differentiated instruction such as 

students with low income families, second language learners, students with low 

background experience in science, students with special needs. Moreover all these 

factors could influence on the students’ achievement level their scientific skills such as 

reasoning, and argumentation.  

The teaching’ quality is an additional crucial factor. The Quality of teaching 

influences on the disparity in students’ achievement in science and that is attributable 

to teachers’ characteristics cited earlier. In reform-oriented practices, policy makers 

need to provide effective science instruction by recruiting teachers coming from the 

same students’ background to teach effectively. Teachers from the same students’ 
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background understand the students’ culture and could establish the code for mutual 

respect. Moreover, because science is not a school issue only but a community 

literature, and as part of the new science reform, teachers need to give examples from 

every day’s knowledge and practices that students practice in their homes (Cuevas, 

P., Lee, O., Hart, J., & Deaktor, R. 2005). As for the science assessment it is more 

valid and equitable when it is relevant to the students’ community knowledge and what 

students experience so they could demonstrate meaningfully what they know.  

A research done at school district based on different American states 

discovered that students’ attitudes toward science were significantly related to their 

achievement. The findings were that boys’ achievement test scores were more 

positively related to their attitudes toward science than were girls’ attitudes. In 

addition, teachers who followed a standardized –based instructional strategy and who 

participated in a professional development program focusing on collaborative 

construction of understanding and adaptation of science materials and science-inquiry 

practices  using software, modular science curriculum and information search tools 

had better students’ scores (Kahle et al.2000 & Marx et al.2004).The effect of scientific 

inquiry instruction on students’ achievement, as well as the students’ engagement, is a 

great interest of policy makers. This is particularly true as the “No child left behind” act 

(2002) required testing students’ achievement and engagement level. However, 

despite these investments and heightened emphasis on science achievement, few 

studies were made on findings across individual about the relationship between 

science- inquiry instruction and students’ achievement (Minner 2009).  

II. 6- Science Inquiry and Student Engagement   

In our twenty first century technological facilities, engaging students in science 

learning is becoming increasingly problematic (Castell & Jensen, 2004). However, 

capturing attention is not enough to have teaching and learning. In 2002 The National 

Center for Educational Statistics discovered in his research that only 57.9% of the 

students could apply the scientific concepts that were thought form a total of 92.7% of 

students that apparently understood the basic scientific principles, and barely 10.9% 

could analyze procedures and data. Bybee (2003) wrote that offering students 
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engaging opportunities in real-world situations which involve science data could help 

them construct their knowledge through active authentic experiences. The national 

academy of science suggested in (1995) that the determination of using the science-

inquiry as a teaching approach is to engage students within the main ingredient of the 

science-inquiry model recognized in the 5Es model (Bybee1989). However, it is hard 

to define engagement as it is related to emotions and commitment: indeed students 

are committed and care about their scientific investigations and they consider their 

work valuable to them (Newmann1986).  

Engagement is recognized qualitatively by observation. Several ways of 

engagement were added to the science classrooms, to enhance student learning, 

achievement and development, such as a technology rich classroom and technology 

meaningful assignments that allows students to experiment and investigate (Apple of 

tomorrow 1984). The engagement is mainly defined as the intrinsic motivation that 

immerses students totally in a certain activity; this activity should be balanced between 

being challenging, skilful and confidence-building within a positive context that 

students call fun. Engagement within the inquiry allows freedom of exploration within a 

meaningful assignment such as problem-solving per example, yet students as well as 

the teacher that facilitates the inquiry should be acknowledged about the problem as 

well as its process (Savery & Duffy 1996). Engaging students in the real world and 

driving learning with interest help students to be more willing to be more engaged and 

to invest energy and time in science applications (Joseph & Daniels 2005).  

In conclusion, the first appearance of science-inquiry instruction is difficult to 

trace in the longstanding dialogue of teaching and learning. Piaget and Vygosky as 

well as David Ausbel blended the constructivism philosophy (Cakir, 2008), which was 

then used to shape instructional materials. As moniker of inquiry-based and including 

hands-on activities, the science-inquiry teaching approach is a way to motivate and 

engage students while concretizing science concepts. 
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III.1-Setting:  
 

The main purpose of this case study is to evaluate through a mixed-method 

approach the effectiveness of the science-inquiry teaching approach on improving:  

1) the students’ achievement through a quantitative analysis of  the students’ 

progress scores  using a pre-test and a post-test data collection and; 2) The 

students’ level of engagement in the classroom using qualitative classroom 

observations and analysis. This study is pioneer in UAE similar to a study done in 

Qatar in 2012 (Areepattamannil 2012). The sample of the study is fifty two students 

from the 6th grade girl’s public schools, located in the eastern educational zone of the 

United Arabs Emirates (UAE), in a four months and a half period time. The sample of 

students is a part of a population of eight hundred fifty students’ boys and girls of 12 

years old, following the MAG program. The students’ parents approved to let their 

children take part of the four months and a half study as a part of the MAG project 

that implements the science reform curriculum and uses the science-inquiry teaching 

approach as the main teaching approach in the science classes of “Madares AL 

Ghad” (MAG) specialized schools; a letter was sent to all parents so they get 

informed about the case study implemented in the first four months and a half from 

the school year (first term of the school year).   

The mixing-method concept dates from 1959 when Campbell and Fiske, tried 

to study the validity of some psychological traits. As all research methods, the mixed-

method have limitations and could hold within biases therefore the study will use the 

triangulation concept of seeking for convergence in both methods; an additional 

reason for mixing-method use in this study is the fact that it could provide insights 

into different levels or units of analysis (Creswell 2009).  

The present study is using concurrent procedures, in which both quantitative and 

qualitative data converges and go along together to provide a comprehensive 

analysis of both questions asked in the introduction section. In this type of design, 

data is collected from both tests and class observations at the same time during the 

study timeline, and the interpretation was integrated with the overall results. Within 

this study paradigm, the mixed-method is the best way to assess both students’ 
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achievement and engagement as it could combine different methods of data’ 

collection and analysis.  

The quantitative method using students’ scores collection emphasizes data based on 

measurements, which need to be collected and analyzed. This procedure should 

follow a scientific model such as hypothesis, deduction through pre-test and post-test 

to establish objective knowledge that could be significant for the case study 

(Common Wealth 2004). The qualitative part of the present case study emphasizes 

attitudes rather than numbers, but in order to make an appropriate analysis through 

a descriptive tool, some of the items were interpreted quantitatively as per the earlier 

researchers’ suggestions regarding the qualitative method approach (Common 

Wealth 2004).  

In the current mixed-method research study the researcher is evaluating during the 

four months and a half the effectiveness of the science-inquiry teaching approach as 

the independent variable on both students’ samples therefore, one sample of the 

students will be receiving the science-inquiry –teaching approach by an effective 

teaching and learning approach: a well-trained inquiry teacher entitled in the study as 

(TT). The other sample of students is the controlling group: twenty-six students from 

another 6th grade section from the same girl school, located in the same educational 

zone, in order to remove any kind of external influencing factors receiving the 

science instruction by lecturing with a classic lecturer teacher who will be entitled in 

the study as (LT); the dependent variables in the study are first the students’  

achievement measured for both samples quantitatively through the pre-test and the 

post-test, the second is the level of engagement evaluated for both students’ 

samples through classroom observations using the EIT tool designed specifically for 

the current study after being tested.  

The study used the 6th grade science content aligned with the next generation 

of science standards and the teacher was advised to use the same sciences’ 

resources provided by the school so the project does not interfere with the students’ 

normal academic year’ scope and sequence. However, the teacher had to use some 

extra resources to reinforce the science-inquiry teaching approach and design extra 

science-inquiry activities. 
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III.2- Methodology procedure  

Some bureaucratic procedures were necessary before entering the schools. 

In order to get the approval of the MAG administration office for entry clearance 

inside the schools the following documents should be presented such as the 

researcher’s personal papers, the main objective of the study (make sure that the 

present study would not influence negatively on the schools’ reputation or the MAG’s 

office reputation as well). The EIT observation tool, should be sent to the 

administration office in the MAG, located in the ministry of education building, and 

should be reviewed, commented and cleared from cultural, ethical as well as 

academic point of views in order to be used as the observation tool for the study. As 

for the tests used to assess the students’ scores, the MAG department as well as the 

curriculum and the tests department in the ministry of education had to review and 

add their comments on the scientific  content knowledge, level of English, and check   

for their accuracy and alignment with the MAG and the ministry of education’ 

standards and vision.  

Second step is acknowledge the parents that a certain case study is going to take 

part in the school for the four months and a half of their current year, and their 

children, will take part of it by sending an official letter. Third step, get the teachers’ 

approval to be part of the case study, and make sure that their scores and results 

analyzed and evaluated will not put them in any kind of accountability facing the 

administration office of the school, and will not affect negatively on their yearly 

appraisal.  

Fourth step is to design a clear timeline  for classroom observation, field work and 

students’ assessment that should take into account several factors such as the 

teacher’s timetable, public holidays, local events in the school such as the UAE 

clean-up campaign, as well as the international celebrations such as the water day; 

the earth day, and the teachers’ professional development and trainings required by 

the ministry of education as well as by the MAG administration, finally the 

administrative requirements of the school’s principal.   

The first sample of the twenty six students received the instruction by their classic 

teacher, the classroom observation was made as well as the analysis of the written 

trace; in addition students had to do the same assessments designed for the current 
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study for analysis purpose. On the other hand, the second sample of the twenty six 

students was exposed to the science-inquiry teaching approach for four months and 

fifteen days, equal to eighty-four hours of effective science-inquiry teaching, a big 

amount of teaching hours that could effect on the students’ outcome. For this reason, 

the science-inquiry teacher needs to be continuously followed to guarantee its 

effectiveness in each science session and to make sure that the outcome and the 

students’ learning process is being effective. In consequence, the present study 

designed a continuous professional development program (table 6 in appendices) 

coupled with continuous follow up and classroom observation from the opening to 

the closer of each science lesson of the science-inquiry teaching approach. The TT 

teacher was observed seven times according to a specific schedule, and the number 

of times students showed engagement was recorded.  

On the other hand, the (LT) teacher did not follow any continuous professional 

development sessions, and did not receive any of the tutoring sessions. The (LT) 

teacher designed, instructed the seven sessions and was observed, and the number 

of times students showed engagement in his sessions was noted but no feedback 

was given for the science teacher of the controlled group.  

 

III.3- The Science-Inquiry Teacher’s Professional Development Program. 

A science-inquiry professional development program has been executed 

during the four months and a half as presented in table 6 (appendices). In order to 

help the teacher implementing the science-inquiry as a teaching approach and 

understanding how it works in the classroom. The professional development was 

coupled with modelling sessions and one to one follow up with regular counselling. 

The choices of the topics were specifically aligned with the teachers’ needs to 

implement science-inquiry in the classroom.  

The professional development training sessions had specific topics such as 

getting to know what the standards in science are and how a science-inquiry teacher 

can explore them. The standard workshop is for the teacher a global vision to assess 

why it is necessary to align our science content to international scientific standards. 

The second topic is about the cooperative learning and the teacher’s role in the peer 

work and the interaction between teacher-student and student-student. The next 
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topic is the choice of the science-inquiry task and the vocabulary words, in order to 

empower the scientific content. Science teachers need to know more about the 

science content itself to avoid misconceptions and students’ disappointment so the 

topics of the next professional development program is “science misconceptions in 

textbooks”, so science governmental teachers could discover that science textbooks 

are one of many resources that a science-inquiry teacher should follow. To improve 

the critical thinking in the students’ mind, the training sessions included questions 

and answers that develop students’ critical thinking in the science lesson. Moreover, 

choosing critical questioning as a workshop topic is aligned with the engagement 

items figuring in the “engage” section: teachers need to know how to asking the right 

questions to build a constructivist learner. This all could help to bridge the gap 

between passively accepting the scientific concept and memorizing it, to other active 

and dynamic skills such analysing and synthesizing: students should explore through 

the critical thinking new arguments’ components, conclusions and assumptions even 

improve their language abilities, to reach to a solid foundation of personal choices 

such as rejecting or accepting a given scientific result (Keeley 2011). In investigation 

and thinking processes each student is engaged emotionally to seek answers for 

challenging questions (Browne & Keeley 2012);  

The science-inquiry teacher has to observe other science-inquiry teachers and these 

observation sessions proposed by the professional development schedule are 

important for the teacher to witness a science-inquiry teaching approach that works 

and evaluates how far he is from being an effective science-inquiry teacher. 

 

III.4- The Study Tool  

According to the NSES (2009), the scientific inquiry as a learning process 

engages students mentally in a constructivist environment and the scientific inquiry 

in her multiple stages such as writing, communicating and reflecting within a range of 

specific activities, involves the students in peers work and cooperative learning 

(Anderson 2002). The present study delineates and assesses quantitatively the 

students’ acheivement improvement after a science-inquiry teaching approach and a 

classic teaching session for both experimental and controlled group using a pre-test 

that students do in the first beginning of the year and another post-test at the end of 
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the four months and a half science-inquiry teaching approach. On the other hand, 

the study evaluates qualitatively the effectiveness of the science inquiry on the 

students’ level of engagement for both groups’ samples by observing specific 

aspects that reported a positive change on the students’ engagement within their 

science-inquiry learning classroom. The null hypothesis is the fact that despite the 

science-inquiry teaching approach implementation, the teacher’s professional 

development, and the integration of hands-on science-inquiry activities, students’ 

achievement did not show any significant positive changes, moreover, no significant 

changes were detected in the students’ engagement level within the science 

classroom session.  

 

III.5-The Design of the Quantitative Tool  

The study assessed the students’ achievement based on the 6th grade using 

standardized tests from California, Tennessee, and the University of New York as well 

as Virginia, writers and inspirers of the NGSS (2013) and the ministry of Education in 

the United Arabs Emirates (2009). 

The assessment of the students’ knowledge had a two phases’ process: phase I is the 

phase to administer the pre- test in September 2013, to place all 6th grade students’ 

and check their level regarding the science content as well as their attainment in 

inquiry-skills. Phase II is the final test that assess both students’ samples 

achievement, using their scores after four months and a half of effective instruction 

received by the experimental group, and the non-effective instruction received by the 

controlled group.  

The case study administrated the final test in two rounds: December 2013 (end of 

term I) the first round using the final test part I that covers the Life science content, 

and in March 2013 (end of term II) the second round that uses the final test part II, 

that covers the Earth science and Geology. The reason behind this type of 

administration is mainly the students’ age and their limited cognitive ability to 

understand and verbalize a certain amount of information in a short period especially 

if they are Arabic native speakers with English language barriers (Piaget 2009).  
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Taking into account all these listed factors above, the standards, the language 

barrier, the Ministry of education requirements, and the students’ cognitive ability, the 

quantitative tools which are the pre-test as well as the post-test 1 and post-test 2, 

were designed as per the TIMSS layout and the local National assessment Program 

(NAP) and aligned with the NGSS standards. The pre-test had three sections: the 

first section as multiple-choice exercises, the second section as fill in the blank and 

the third section as matching. The post-test 1and post-test 2 had both the multiple-

choice section that proved to be the best tool to assess content as well as skills for 

second language speakers and the open-ended questions to assess their ability to 

communicate and verbalize the science concept understood, and the modelling 

which is transforming a text into a diagram. Moreover, because of the students’ 

language barriers some Arabic translation was added to the main question in order 

to assess the skill in adequate manner regardless the language competency of the 

student; moreover the language will not be a negative influencing factor on the 

students’ achievement (table 7 below).  

The questions assessed the science-inquiry skills such as infer, predict, 

compare and contrast as per the NGSS (2013) requirements for the 6th grade. On 

the other hand the test scoring was distributed according to the weight of the 

standards taught during the period of the study: the multiple choice questions each 

one had one point and a total of 25 marks to assess the content knowledge. The Fill 

in the blank part where students should conclude what could be the correct word had 

2 marks for each correct answer. As per the experimental questions and the 

questions that delineate some abstract representations they were the lowest 

questions graded as to differentiate between students who had higher cognitive 

abilities more than others.  
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Table 7. Sample of Science Post-test 1 Questions 
Type  Standard  Sample items  

Multipl
e-
choice  

6.3.2. Observe and infer an 
experimental protocol identify 
and label the experiment and 
analyze its usage 

 

Fill in 
the 
blank  

6.5 draw conclusions and apply 
in a text format 

 

Matchi
ng  

6.5.2. Correlate a conclusion to 
an earlier experience and try to 
extend into a new hypothesis  
 

 

 
Table 8. Sample of Science Post-test 2 Questions  

Type  Standard  Sample items  

Multipl
e-
choice  

6.2.2 Compare and contrast 
between phenomena such as 
mitosis, meiosis 

 

Open-
ended  

6.5 draw conclusions and apply 
in a text format 

 

Modelli
ng   

6.4.3. Transform a table into a 
graph, chart, or a concept map 
using computer applications, or 
the traditional ways  
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III.6-The Qualitative Tool  

The Engagement Inquiry Tool (EIT) used in the present study has been designed 

specifically for the current study to evaluate the effectiveness of the science-inquiry 

teaching approach on the students’ enaggement level. The tool was constructed 

from several other relaible tools designed by very well-known authors known in the 

assessment and evaluation field such as Johnson & Smith, Yager & Enger  and 

Chikering & Gamson. The tool has the next generation of science standards NGSS’ 

framework for the engagement and has been amended to answer the local needs 

such as the language barrier, the students’ dmeographics, the students’ 

backgrounds and culture and specifically the fact that they are used mostly on 

lecturing approach more than hands-on approach. Therefore the tool needed to 

highlight the teamwork, the cooperative learning approach, the communication factor 

by oral or written trace, and should stress the tasks within the science-inquiry 

teaching approach as well as designing independently the scientific investigation and 

stress the fact that students are positive independent learners. The EIT (2013) 

engagement tool has been the result of the 1) (CLOP) instrument considered as the 

criterion-referenced instrument for cooperative learning and engagement. The 

(CLOP) is the based-core evaluation classroom observation protocol ( CEPT) and  

has prooved to be a useful instrument to rate the effectiveness in which students are 

collaborating and working on a specific task, within the five elements of the 

cooperative learning as advised by Johnson & Smith ( 2002) as well as their level of 

engagement. 2) the science –inquiry surveys done by Yager & Enger (2012) (shown 

in appendix # 4). 3) The NSES standards for inquiry and for science teaching and 

learning. Finally 4)The 5E’s model for the science inquiry that could empower the 

students’ engagement as required by the NSES and the National Survey of Student 

Engagement (NSSE 2009),taking into account the seven principles of effective 

engagement of Chikering & Gamson (2007).  

The EIT instrument, hence, includes four sections: the first section is the general 

information such as the class grade, the topic of the lesson as well as the assigned 

inquiry task specific for the lesson. The second section is about the classroom 

environment; the purpose of this section is to evaluate to what extent the positive 
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classroom environment could foster the students’ engagement towards more 

creativity, positivity as well as good being. In this section, the seating arrangement 

could have a direct influence on the interaction student-student and could even give 

an idea to the observer about the kind of approach used by the teacher in the 

science lesson. The third section is the scope and sequence and how students are 

engaged in the sequence itself: hands-on work, expressions, writing, creating, 

debating, and asking questions, within the classroom discourse. The fourth section is 

mainly about the teacher effectiveness within the science-inquiry teaching approach 

and the teacher-student relationship as well as his role as facilitator and how his 

positive affective domain is influencing positively on the students’ outcome and 

engagement within the lesson itself.  

Between the 5E model engage, explore, explain, evaluate and elaborate that are 

added to the tool the case study will consider only two items of the (EIT) tool which 

are the “engage” and the “explain” items and during the classroom observation the 

researcher will be noting the number of occurrence of these items in the observation 

session and the engagement results will be analysed accordingly. These selective 

choices were done because of the study timeline and capacity that restrain the 

researcher from assessing the four items. The explore item and the evaluate items 

are two items that need more time for the study timeline to be developed and 

therefore evaluated, moreover the students need to acquire a higher cognitive ability 

to be able to auto-evaluate and assess correctly their work, the four months a half of 

science-inquiry cannot help the students to make their own observations and make a 

full inquiry analysis based on a scientific method. 

  

The researcher visited both teachers seven times from the beginning of the 

study until its end to follow the students’ engagement progress. The observer used 

the EIT tool and was following the whole class and specifically one group of students 

for the seven sessions to make sure that the items of engagement are well 

evaluated. The results are shown in the table 9 (appendices)  
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Chapter IV 
Results and Findings  
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IV-1- Introduction  

throughout four months and a half of the science-inquiry teaching approach given 

by two types of teachers: the first trained inquiry teacher named as “TT” and “LT” 

teacher, the 12 years old students, Arabic native speakers went through the pre-test 

and the post- test according to the schedule mentioned in the methodology procedures. 

After the students did the pre-test and the post-test part 1 and later on the post-test part 

2, data collected was gathered and grouped and analyzed by committee of science 

researchers who volunteered for the analysis and who signed a privacy contract to keep 

all information classified. The post-tests part 1 and post-test part 2 were added and the 

mean was taken from both post-tests 1 and 2 as they are only one test that has been 

given in two rounds. The reason the case study chosen this kind of manoeuver (that is 

similar to the TIMSS testing procedures) is the fact that students in 6th grade could have 

some difficulty at the concentration level, to remain more than 3 hours seated for a test: 

taking into account their cognitive ability at their age level. Data collected was grouped 

and percentage was calculated to have a look at a glance of the students’ improvement 

after the 4 months and a half of effective teaching and hands-on strategy and in 

lecturing process. For more accuracy and to check the results reliability, the data was 

gathered and through the SPSS software, the T-test was calculated to define the 

variance, the standard deviation as well as the t value to check if these results could be 

considered reliable for further research and analysis.  

 

IV-2- The Seating Arrangement  

The science teacher in public schools gives the 

scientific instruction in the laboratory considered  

as his classical classroom. Therefore, the seating  

arrangement is always convenient for teamwork of  

five students. The choice of increasing or decreasing  

the group number is limited to the availability of the 



39 
 

 tools provided for each group, as well as the fact that there is always shortage in the 

laboratory assistant staff supporting  the science teacher. For this reason, the teacher 

would prefer keeping the students’ within a little number of groups as per the chart 10 

shown above that shows the laboratory design for the group work. Therefore, during all the 

seven sessions of classroom observation, the structure of the teamwork setting has not 

been changes and was considered effective. The teachers’ main task was to push the 

students to communicate, and exchange their ideas within the group work. In addition, the 

teacher’s choice of the specific science-inquiry task accomplished only in group work was 

discussed before the lesson.  

The positive interdependence is a key for the students to know their specific roles 

and divide the task in order and a way they could know how to divide roles in the 

society. It is the way that they use to depend on each other’s’ skills and potentials to 

finish the given task on time.  In the first observation session, the students’ were all 

working with the teacher. At each moment, the questions were addressed to the teacher 

such as: “didn’t know the task”; “didn’t know what we had to do”;” can we do this 

example?”, “can we use the ruler?” The dialogue was with the teacher for the whole 

fifteen minutes assigned for the activity. Therefore, after the first observation session, 

some changes were done regarding the choice of the task to give more 

interdependence for the students, and keep their critical thinking and the science 

content of the 6th graders’ level. The steps of the scientific method were mainly the 

steps that they had to use. The different roles within the same group should rotate from 

one student to another at each session especially the written trace that gives the 

student the opportunity to coordinate between each other in the same group, in 

consequence students could understand the task’s requirements, and elaborate the 

conclusion from the different point of views. When the choice of the science-inquiry task 

is adequate, students are positive interdependent, questions and answers by the 

students and the teacher make more sense, and the dialogue that takes place between 

the students will be around the task itself. The students evolve in their investigations 

and solutions, to a higher thinking level as per Bloom taxonomy revised draft (2012).  
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As for the LT observation, as mentioned earlier the seating arrangement was the 

same yet in none of the seven sessions that the trainer observed, the (LT) teacher gave 

a task that needed the whole group’s effort. The students always had to work alone in a 

group seating with no effective communication between each other.  

 

IV. 2 -Students’ achievement  

The results of post-test 1 and post-test 2 were gathered and added and the mean was 

calculated in order to have one result of the post-test. The percentages results are 

shown in chart 14 and chart 15 for both group samples: the controlled group taught by 

the teacher who didn’t receive any of the new science –inquiry teaching approach 

training, using the traditional ways of teaching and the experimental group where 

students received the science instruction as an inquiry-teaching strategy. 

Chart 14 Students’ scores for of the experimental and controlled group  

Percentage of the students’ scores of experimental and controlled group 

  Pre-test Test 1 part 1 Test 1 part 2 
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Percentage  11.8 55.6 51.2 
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Sum of the 

scores 

343 3610 4223 

Percentage   6.4 68.1 79.6 
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Chart 15 Students’ scores of the both pre-test and post-test for both experimental 

and controlled group in percentage  

 

 

After doing the data collection and the data analysis using the percentage method, the 

findings of the students’ scores were different for both groups. Both groups were at a 

very low starting point with 11.8 % of success for the controlled group and 6.45 % of 

success for the experimental group, in addition the controlled group students were had 

a higher level of success in their pre-test compared to the experimental group 11.8%˃ 

6.45% . Moreover, both groups improved in the second assessment, with a 55.6% for 

the controlled group and 68.1% for the experimental group. The results infer that both 

teaching methods were fine, and the difference between the controlled group and the 

experimental group was not quite high; yet the experimental group showed a progress 

and a higher increase in the total score average in the last post-test 2 designated for 

both students’ samples. The final post-test designated as number 3 in chart 14, shows 

the difference between the experimental group and the controlled group with 79.6% 
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versus 51.2% for the controlled group indicating that students decreased in their 

engagement as well as in their commitment to the science discipline showing a 

demotivation for taking the test and a non-willingness for the improvement (Zhu & 

Leung, 2011). 

These results and findings are aligned with earlier research on science-inquiry teaching 

approach and inquiry science learning that reports positive relationship between inquiry 

approach and students' science achievement (Hakan 2012). The table 15 above shows 

explicitly the scores’ improvement of the students following the effective science-inquiry 

teaching approach from 6.4% to 79.6 % regarding the level of students’ achievement. 

Traditional teaching methods are no longer effective to create long-term learning in 

students which could be implied with the decrease in the students’ achievement scores 

for the controlled group from 55.65 to 51.2%, because  the twenty first century students 

are evolving and demand immediate feedback and answers, by their own investigation 

abilities, not through lecturing (Healy 2000). The science –inquiry teaching approach is 

not an easy task that aims to make students move in the classroom, yet it is  an active 

learning that  totally  engage the student mentally and physically (Enger & Yager 2001), 

the student in that case will be engaged in his own learning and this improvement will 

show in his achievement scores as per the experimental group scores that are not 

considered as high compared to other private schools where students usually begin 

their academic year with 65%, however show an improvement in the students’ 

achievement an issue that was challenging by the beginning of the academic year.   
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Table 16 the T-test result of both experimental and controlled group 

                  

 

 

 

 

 

 

 

 

 

 

 

To check the level of significance of the students’ achievement scores, the t-test 

presents a 95% of confidence level the opportunity to compare the mean, the standard 

deviation for both samples of students with N equal 26 which is the number of students 

per class.  The t-test as per the percentage shows that the mean of the pre-test is 

higher for the controlled group with 10.58 ˃ 7.00 which shows some insignificance in the 

start of the experiment; on the other hand the standard deviation of the post-test for the 

experimental group (17.301) is higher than the standard deviation of the controlled 

group (15.252) which shows that the experimental group showed a significant 

improvement compared to the controlled group. The comparison of our two samples 

shows that the t value in the controlled group from the pre-test towards  
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the post-test with t1 = 19.754 ˃ t2 =17.950 and the difference in the mean between the 

pre-test and post-test is equal to 43.115. On the other hand the t value in the 

experimental group is increasing from the pre-test towards the post-test with t1 = 13.936 

˂ t2 = 23.328 and the difference in the mean between the pre-test and post-test is equal 

to 72.154, greater than the mean difference of the controlled group. All of these 

comparisons show that the experimental group performed better than the controlled 

group which is significant with a p value 0.000 ˂ 0.05. So the results infer by the data 

analysis that the null-hypothesis is not true, therefore rejected in favour of the study with 

a level of confidence of 95% in the mean, It is therefore concluded, that there is an 

actual difference in the students’ achievement scores between the ones receiving the 

science-inquiry teaching approach (that had an increase in their scores), and the ones 

receiving the science instruction as a lecturing (and had a decrease in the achievement 

scores, in favour of the experimental group receiving the science-inquiry teaching 

approach.   

 

IV. 3-Students’ Engagement Level  

Qualitative analysis  

During the fourth months and a half students were observed in both classes the one 

following the science-inquiry teaching approach and the other following the traditional 

lecturing teaching approach. The engagement items were detected in each of the 

science class session and recorded. After recording all the engagement factors, data 

was analysed and some pictures were taken to keep record of the engagement 

attitudes of the students during the hands-on activity and the lecturing class, shown in 

the methodology section in chapter three.  

 a- Engage  

The chart 17 below shows the whole items of the students’ engagement of the EIT tool 

and their level of occurrence in the classroom. The number of times each item occurred 

during the observation session transformed into percentage. However the analysis of 

the whole items given by the EIT tool will not be significant for our case study; therefore, 
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as mentioned in the chapter 3 of the methodology the analysis of the EIT will highlight 

the main categories referred to “engage” and “explain. 

 

 

Chart 17:  

The “engage”  

Items progress  

shown  in  

percentage 

 

 

 

 

 

The engage items as mentioned in the methodology section has the team work, the 

positive interdependence, the specific task, students’ dialogues in order to acquire the 

desired answers and try correctly a scientific investigations. The numbers 1 to 6 refer to 

how many times this specific item occurred out of seven observation sessions.   

Teamwork in the EIT tool does not mean the seating arrangement only or the 

group work that most of the teachers have in mind; it is mainly working in groups on a 

task that could not be easily achieved individually; teamwork is the cooperative learning 

event that occurs between the students themselves and the teacher. The teamwork in 

the present tool is the cooperative learning and the engagement, it is  the effectiveness 

rate in which students are collaborating and working on a specific task: the science 

inquiry within the five elements of the cooperative learning and the level of engagement 

(Johnson & Smith  2002). The team work shown in the table 17 above, has been 

effective in the seven observations sessions without however a huge progres into highly 

effective, for it is related to some other items such as the task, the positive 

interdependance as well as the investigation design of these items were not at all times 
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effective. This type of result could infer a positive attitude and a willingness from the 

students for further learning, despite the fact that the choice of the inquiry task was four 

times out of seven not appropriate. The students showed motivation and team work and 

had in mind fininshing what was asked by the teacher. For this reason, the teacher’s 

professional development is mandatory to help him acknowledge what is a science- 

inquiry task and what is not and continue to engage his students in science-inquiry.  

As for the positive interdependance, the table 17 shows that throughout  the 

seven observation sessions, the students were not able to understand what and how 

they could work a scientific invetsigation and accomplish a scientific task.In the three 

sessions that followed, their work was more efficient because of the teacher’s efficient 

role in facilitating appropriatly how the work should be done. The positive 

interdependence reflects immediately  the way students are directing their work, once 

they feel commited to the job. If students feel that the task they assigned to do is their 

own responsibility, they will ask and answer questions more critically : it is shown that 

the questions and answers during the sixth and seventh sessions were more efficient, 

and the students’ dialogues are more directed towards the specific task required by the 

teacher : in six times out of seven the student-student dialogue was highly efficient, and 

they are able to design their own investigation and correct it : the learners could be 

efficient and highly efficient after the four months and a half of science-inquiry  teaching 

approach.  

These findings  align with earlier findings that cooperative learning and peer 

group is an empowering part of the engagement within the inquiry-based teaching and 

learning strategy. If the inquiry task was challenging for the students, the cooperative 

learning will encourage students’ participation and learning and promotes positive social 

interactions, and will empower students’ awareness about the positive interdependence 

that peers have towards each other inside the same scientific task. Edelson, Gordin & 

Pea (1999) affirm that the science- inquiry teaching approach creates a permanent 

desire for the student to learn through a perceive need to pursuit and answer open-

ended questions generated by the learner himself or by his instructor. The choice of the 
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science inquiry task is crucial as well as the choice of the investigation, the choice of 

questions and answers, and the choice of the specific tasks assigned to each group and 

how they are going to explore it together by peer work. At a higher level, the 

engagement in peer work in the science inquiry is a way to show to students that by 

learning together they can subsequently perform and achieve tasks unachievable as 

individuals alone (Kern & Moore 2007). Moreover, the table 17 above shows that in a 

specific task students were efficiently assigning each other to complete the investigation 

(f1=4,f2=2,f3=1). 

Johnson (2002) defines cooperative learning within the science-inquiry teaching 

approach, as an instructional strategy that appeals benefit from the students’ interaction 

to make the most of each student’s own potential and increase their engagement. This 

engagement has proved according to research to be one of the items that could affect 

positively on the students’ academic achievement, attitudes, social ability, retention, and 

self-esteem as well as their cognitive development (Piaget & Vygotsky’s theories in 

Moore 2007). The Chart 17 above shows explicitly that students designed their 

investigation and tried their own investigation correctly. Moreover, the students are 

more capable to lead a dialogue as shown by the results of the chart 17 above 

(f1=1,f=6) and evolve to ask efficient questions and answers after five observations 

where the performance was inefficient at the starting point, the students approached to 

effectiveness in the next observation session and finally they were effective. Research 

has shown that students are highly engaged when they work in a well structured 

science-inquiry with a cooperative-learning environment than in an individulal setting of 

work, yet the observation did not find all the items of the cooperative learning required. 

The written trace of the controlled group showed no creativity neither colors in the 

written expression which could infer some demotivation in the subject, on the other 

hand the written trace of the experimenal group showed engagement and commitment 

form the students’ part (Table 12- 13 appendices ). 
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b- Explain  

The Chart 17 below shows the number of occurrence of the “explain” item during the 

seven observation sessions. The first one relates evidence and conclusion trough 

writing or drawing, and the second one is communication by oral and/or written trace. In 

both cases students did not reach the highly effective level. This result is normal as for 

the explain items are more related to cognition and to verbalization, and in a way 

considered a challenge for Arabic and non-native english speakers to express 

themselves orally or even written. 

The “ Explain”’ percentage engagement item shown in the Chart 17 

 

The Chart 17 above shows that students were progressing in parallele with their 

ability to communicate orally and written as well as by the way they wrer relating 

evidence to conclusion and then writing it down without however reaching the highly 

effective result.Both items were ineffective and approaching effectiveness in three 

observation sessions and effective in the last observation sessions. In the “explain” 

item, students should prove a specific kind of higher level of thinking that includes 

internalizing knowledge and facilitating science understanding. Moreover, the results 
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showed that the level of effectiveness of the mentioned item improved but did not reach 

the perfect result. This kind of outcome would have been expected when it comes to 

non-native speakers that use the English language to express a complicated scientific 

concept (NGSS 2013). On the other hand, during the inquiry-based teaching approach, 

the teacher was continuously scaffolding and orienting his students towards autonomy, 

and students were at a certain level able to demeanour the scientific investigation and 

to collect the evidence from a variety of sources, through individual or peers work. 

Students were empowered to develop certain explanations from the data collection, and 

had to communicate and defend their conclusions in front of others, but yet did not 

reach the total independence required as per Dean (2012) and Windham earlier in 

(2005). The redundant result with the “engage” analysis infers that these students need 

to be followed during a whole year for a perfect improvement of their engagement level. 

The results given by the observation tool are group work results and can not give 

us a transparent and an honest look on the students’ individual work, unless the 

students are going to be interviewed on one to one basis or video-taped, and in both 

cases some cultural facotrs restreined the researcher from doing this move yet it could 

have been very usufual for results’ interpretation. On the other hand, these results gave 

us an idea that with regular follow-up and with an effective implementation of the 

science-inquiry teaching approach, students could make a progress in the engagement 

level towards effectiveness and this is the main purpose of a science reform in schools. 

 In addition, science-inquiry teaching approach could have been in a certain way 

a vehicle for teaching science and improving the english language as well, as according 

to earlier researches, the learner during these seven observation sessions had to go 

through a complex thinking process to try to convert the researchable question into 

applicable science knowledge in a different language finding the right vocabulary words 

so he could be able to explain the scientific concept through a written trace.  
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IV. 4-Quatitative Analysis of Both Engagement Items  

The quantitative analysis of the engagement items such chosen for the case study 

“Engage” item and “Explain” items will give the research’ results more accuracy and 

significance. The items were gathered and percentage was calculated to check in 

percentage the frequency of occurrence of each sub-item. Most of the “Engage” sub-

items as shown in table18 were approaching to the effectiveness with 85.7% and some 

others were effective with the same percentage 85.7%, compared to a percentage of 

71.4%. The table 18 below shows only that each sub-item of the “Explain” item was at a 

100% at all moments: ineffective, approaching and effective. These results 

quantitatively does not reflect the students’ improvement and not even the students’ 

interaction in the classroom, therefore, the engagement item is better described 

qualitatively. 

 

Tab 18. Engage  Case Processing Summary 

  Cases 

Included Excluded Total 

N Percent N Percent N Percent 

engage item 

qual 2  

7 100.0% 0 .0% 7 100.0% 

ineffective   5 71.4% 2 28.6% 7 100.0% 

approaching 

the goal  

to effectiveness  

6 85.7% 1 14.3% 7 100.0% 

effective   6 85.7% 1 14.3% 7 100.0% 

Highly effective   0 .0% 7 100.0% 7 100.0% 
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Tab 19. Explain Case Processing Summary 

  Cases 

Included Excluded Total 

N Percent N Percent N Percent 

explain item qual  2 100.0% 0 .0% 2 100.0% 

ineffective   2 100.0% 0 .0% 2 100.0% 

approaching the 

goal  

to effectiveness  

2 100.0% 0 .0% 2 100.0% 

effective   2 100.0% 0 .0% 2 100.0% 

Highly effective   0 .0% 2 100.0% 2 100.0% 

 

To conclude, Lam & Wong (2004) affirm in their research that the inquiry-based 

strategy increases the students’ engagement, diminishes their frustration, and improves 

later their scores as per the analysis of the current case study. On the other hand, Yair 

(2000) argues that some other multitude aspects could influence on students’ overall 

engagement such as external contexts, students’ background, and instructional 

variables. These items could be the topic of a future study.  
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Chapter V 
Discussion and Limitations 
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V-1 Discussion 

The purpose of the study is to examine the effects of science-inquiry-teaching 

approach on adolescent UAE students’ science achievement and engagement in 

science in a four months period of effective teaching throughout the academic year in a 

governmental school following the reform in science and applying the science-inquiry 

teaching approach as the only instructional strategy.  

 

Considering in the current study, the dependent variables as of the students’ 

achievement and their engagement level, the study passed by several steps such as 

testing the students’ level with a pre-test about the content and skills that students 

possess, later on a post-test done in two rounds to assess quantitatively the 

effectiveness of the science-inquiry teaching approach on the students’ achievement. 

The study evaluated the engagement level of the students through classroom 

observation and using the EIT tool designed for the present study, tested and retested 

before being used in the classroom observation on a qualitative level.   

Most of the emirates government schools’ students are emirates nationals and used on 

direct instruction or on teacher-centred approach. The transition from teacher-centred 

towards student-centred approach in an inquiry-based teaching process seems difficult 

for both students and teachers in the study without an intensive teacher professional 

development preceding the case study actual field work. Despite of all the professional 

development that might teachers do and attend, those teachers might go through an 

uncertainty that all of these professional sessions are not applicable in their classroom 

(OCED 2009). Therefore, guided inquiry seemed a better approach for the teachers in 

the government schools who are not experienced in leading a scientific approach full of 

hands-on activities (National Research Council, 2000).  Because the teacher’s role in 

this case study is very important, somehow his role is mandatory in causing the required 

change and to facilitate it. This direct contact with the students has a certain impact on 

the students’ cognition as well as considered an effective characteristic to empower 
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students’ inquiry-skills (Koskal 2012). In addition, considering the 6th grade students’ 

age ability, they are considered at some degree incapable when it comes into dealing 

with abstract concepts, and have a partial attention span; therefore 6th graders need 

direct guidance (Igelsrud & Leonard, In Brickman1988). For this reason, the guided-

inquiry seems to be a convenient teaching strategy for the novice teachers taking the 

science-inquiry teaching approach training for the first time and for the students since 

most of them might be in their concrete operational phase (Turgut, Baker, Cunningham, 

& Piburn, 1997 in Ayavaci 2012). At the long term, the science-inquiry teaching 

approach might be a transition to open the path to a greater interdependence promoting 

positive engagement attitudes and improving their overall achievement (Germann et al., 

1996). 

The results of the students’ engagement in the current study were not very 

promoting at the beginning of the case study, neither the teacher’s performance in the 

teaching and learning process. The professional development program designed for the 

teacher had specific goals oriented towards the progression of the science-inquiry and 

enhancing the way teachers could give out the science concepts in order to improve the 

understanding of the science content without any misconceptions. The teachers’ 

attitudes towards the case study as well as their conviction about the science-inquiry 

teaching approach’s efficiency could be one of the main influencing factors on the 

students’ engagement as well as on their final achievement. Therefore the teachers’ 

affective domain and their attitude towards the science-inquiry teaching approach was 

not considered as a variable in this current study yet it could be a major barrier towards 

the completion of the research and a major barrier towards the outcome desired by the 

study. The earlier study realized in Qatar in 2012, had deceiving results regarding the 

engagement of the students in the science classes and in the students’ science 

achievement; in the discussion section, the author mentioned that one of the major 

factors that influenced the unexpected results could have been the teachers’ attitude 

towards the science approach used to teach the students. The model below (F.1) shows 
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that in order to evaluate the teachers’ professional development tools and programs; it 

all begins with his personal input within the science lesson (Santoro 2011).  

 

F.1. Simple Logic Model for Use in Evaluating Teacher Development Approaches, Tools, or Programs (Santoro 

2010).  

 

 

 

 

 

 

 

To sum up, high quality teachers are required to implement the teaching and 

learning process especially when it comes to reform, therefore they are the ones who 

need to understand  more than others , how children’s cognitive abilities develop, and 

how modelling and experiments could be used in science to help building correctly the 

science concept (Harlow 2010). Seeking for quality in teachers is important in shaping 

the learning growth in the students’ minds across the educational system (Ingersoll 

2007). Hence, first by increasing the number of science teachers across UAE with the 

positive willingness and the confidence to be fully engaged in model-based inquiry in 

their classrooms may enhance the students’ development, conceptual science content 

knowledge and will help the students to acquire the critical thinking of science and the 

science skills and by consequence a higher engagement level as well as scores. 

 

The other significant finding of the study indicates that science teaching and learning 

have a substantial positive effect on the students’ science achievement as well as their 

engagement once effective, based on models and applications and hands-on, 

congruent with the findings of Bunce &Gabel (2002) and Kenyon et al. (2008). Earlier 

studies results on the same topic showed that there is a relationship between the 

increase of the level of engagement and the cognitive involvement of the students in 
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different ways which affect their achievement on the long term (Harlow 2010); The 

NSTA (2011), states that to evaluate the efficacy of the science-inquiry teaching 

approach each evaluation tool should pass by the following process: first adapt the 

evaluation tool used in the classroom observation according to the local context 

expectations. Second do the post- evaluation of the tool to avoid any kind of 

discrepancies between the observation and the results that means check the coherence 

and the reliability of the tool. Moreover, Taylor (2011) writes that historically, the 

improvement of the students’ academic achievement is related to their high 

engagement in their own learning, their positive social behaviours, as well as their 

sense of belonging (Willms, Friesen, & Milton, 2009) & Windham (2005).  

Furthermore, Willms & Milton (2009) list  five elements necessary to increase the 

students’ engagement : 1) the creative environment ; 2)the teaching practices; 3)make 

the learning meaningful for students; 4) increasing the quality of the teaching & learning; 

5) assessing the learning choice of the instructional strategy and apply it effectively. For 

this reason, The EIT tool will concentrate on the environment that should be creative, 

the choice of each task that is aligned with the objective of the lesson to improve the 

teaching quality, and with this adequate follow up, students will be assessed 

continuously by a written trace by the end of each session.  

Traditionally the students’ engagement is a term that equals: “hands-on” and 

minds-on”. In the NGSS (2013), it involves the language use as well as the scientific 

sense making. During their transition from the inexperienced scientific conceptions to 

the scientific sense-making process, the students need to be engaged in an intense 

language-based communication process that requires their participation in science 

discourse in their classroom (NGSS 2013); for this reason, they need to read, write and 

visually represent their explanations and models. The case study evaluated the 

effectiveness of the students’ level of engagement, by checking mainly both items 

engage and explain. These two items could evaluate not only the hands-on or the 

minds-on, but hands-on coupled with the speech and the listening pushing students to 
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be fully engaged in reasoned argumentation with peers so they could refine their ideas, 

and reach the required shared conclusions.  

Moreover, the results of the case study showed that the written trace and the 

engaging factor both were improving after the 3rd session of effective teaching and 

learning. In other term, students who followed the science-inquiry teaching approach 

performed higher and reported high structured skills in the class material, even deeper 

interest in all the strategies used in the classroom of science and preference in the 

academics more than other students from the same grade level not following the 

science-inquiry teaching approach. Students who had high achievements looked more 

motivated and avoided looking academically incompetent, and showed higher cognitive 

abilities that were reflected on their science achievement and their level of engagement 

within the classroom. These findings are similar to those reported in studies of college 

students (DeBacker & Crowson 2006 in Ayvaci H.S., & Bakirci H. 2012). Arguably, this 

pattern could suggest a future orientation towards a well-ordered and predictable 

educational environment that could infer a range of positive behaviours with the fact of 

being a good student learner, and performer. It could also suggest somewhat a 

simplistic stand towards learning in more adaptive strategies (pt˂.001). Findings were 

largely consistent with the case study expectations. It inferred that the null hypothesis in 

this case study is rejected and the data supported both questions given by the study, 

despite the fact that this school may lack the equipment and resources to offer the 

perfect scientific inquiry experiences to their students toward schooling (OECD, 

2006).Despite the small sample chosen for the present case study, the results were 

consistent with previous research (Lee et al., 2004; Wu & Hsieh, 2006 in Wells 2009), 

and most of the results pointed out on the effectiveness of the science-inquiry teaching 

approach on improving the students’ achievement and their level of engagement in the 

science classes. Some further research could investigate the influence of other 

pertinent factors on both the students’ achievement and their level of engagement such 

as class or teacher, and school level, gender and parents’ educational background and 

preferences even the socioeconomic background that could be  one of the main 
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variables that could influence on scientific literacy for future generations. An earlier 

study in Turkey showed that students' attitudes toward science were found to be a 

significant predictor of students' science achievements (Sabah & Hammouri 2010).  

To conclude, UAE students had a quite low achievement in science in their last 

international test compared to their peers in different western countries (TIMSS, 2006) 

with the highest performance between the countries of the Middle East (OCED 2009). 

Thus, science-inquiry teaching approach might be a way to improve the students’ 

learning if it becomes a prevailing strategy in the science classes on the long run in the 

United Arabs Emirates. The finding of this study could be a good starting point to 

implement the inquiry-based as teaching practices in the Unites Arab Emirates 

educational system. From education policy perspective, the inquiry-teaching approach 

could be a main topic to consider in the teachers training institutions as well as in the in-

service training programs of the Ministry of Education in the UAE. 

 

V-2-Limitations  

As a part of the federal government, public schools in the UAE are not easily 

cooperative when it comes to taking part of a research study. For instance, for cultural 

and ethical reasons, men do not have the permit to observe a girls’ classroom and vice 

versa. This is the major reason why the present study has chosen the girls’ schools as 

the research sample. Some solutions could have been videotaping or a gender related 

observer, yet videotaping was not an option for cultural reasons.  

Science achievement is typically measured quantitatively by standardized tests 

administered at national and international levels for several reasons (NGSS 2013): First, 

standarized tests are designed by professional tests’ developers in order to produce 

reliable results in the specific science content the teacher is exploring with the students, 

and covers a wider range of students’ demographics regardeless the type of textbooks 

the teacher is using. Second, standraized tests measure students’ achievement and 

performance, and these measures provide a strong  access to large data-sets for 

powerful reliable and valid  statistical analysis and research purposes. Third,The 
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standarized tests can cover the three content areas of science : physical, life science and 

earth and space sciences as they are designed in a multiple-choice test (Mujis & 

Reynolds 2012).Fourth, the standarized tests will allow comparison of the results with the 

national norms. Yet, standarized tests have disadvantages such as they only provide a 

general picture of how demographic variables are related to science achievement, and 

ignore students with individualized program (IEP), or learning disability or emotionnaly 

disturbed (ED), therefore the study tried as much as possible to have a sample of classes 

with no students with (IEP) which means that the results of this study could not be a proof 

on the effectiveness of the science-inquiry teaching approach on the students with 

special needs regarding acheivement progress . In addition, these types of tests have the 

potential to reinforce positive and negative stereotypes of certain demographic groups 

(Rodriguez 1998). Finally, these standardized tests will not analyze interactions between 

variables of race/ethnicity and socioeconomic status, which is not the purpose of the 

study so ignoring this factor won’t influence on the data collection results. 

Therefore, despite the positive findings of the study it is necessary to underline 

the fact that in order to have a higher science achievement in a disadvantaged school, 

the government needs to provide all the support needed which, in turn, may help the 

students to succeed academically. The nature of instruction in inquiry-based science is 

considered a decent approach for non-native English learners, regardless of classroom 

type. Students can explore, using specifically chosen materials and could be able 

independently manoeuver their scientific investigation and work in small groups. 

The diversification of the science-inquiry activities provide a diversity of approaches that 

can benefit students who learn linguistically in different ways. Students learning English 

and science could share their experiences and findings orally if the time provided for 

them is enough, because science is one of the areas considered conductive of English 

language development (Chamot &O’Malley 1994). 

 

Through the process of exploration, students have opportunities to discuss and 

learn about the context for content learning, this combines with the practice of 
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explaining the process during an experiment or explicitly students’ can expose their 

logical thinking process about how a conclusion was reached, and it combines to further 

development of their cognitive abilities and linguistic proficiency at all levels. An 

integration of science and language learning (Fathman, Quinn, & Kessler 1992) is 

viewed as one way to enhance overall skills of English language in science. The 

Cooperative learning used in this present study as a part of the science-inquiry teaching 

approach, opens the opportunity for students to work in pairs or in small groups, 

empowering their expressive skills. In addition by working with others in hands-on 

activities students feel comfort and confidence with peers rather than dealing with a 

facilitator teacher. Working with peers could even empower the questions and answers 

and could help translating the scientific concept and making the learning process a 

team effort (Rosebury, Warren, & Conant 1992).  
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Conclusion and Study Recommendations  

In conclusion the science-inquiry was effective in improving both the students’ 

achievement as well as their engagement level because students reached their comfort 

level. First, they explored, defined and tested their hypothesis, second they tried more 

than one probable answer through the cooperative learning work strategy; therefore 

their attitudes were positive regarding the science concept as well as the learning 

process.  

The results of this study were encouraging, and demonstrated that science-

inquiry teaching approach promoted effectively both research items. Students were 

more able to ask effective questions and able to plan and begin a scientific 

investigation. The intervention with the trained-teacher’s work was positive and guided 

the teacher to student-initiated inquiry continuum and improved their cognitive ability 

particularly from low achievement to higher achievement regardless their low English 

proficiency. Yet it is important to note that data was collected from one point of view. 

The main issue of this study is to assess its sustainability over time in order to be able 

to generalize its results on the local level, so further studies on students’ achievement 

could be done in the field, further research may remedy this kind of concern.  

 

The sample chosen for this current study is considered a small sample; yet it 

showed positive improvement of the students’ engagement level therefore, a larger pool 

of students should be added to collect more data and for more accuracy in the results, 

and further research could prove even stronger the students’ ability to conduct inquiry in 

an elicitation context. 

  

 Future studies could also shed more light on the relationship between language 

development in the areas of reading, language arts and writing and science- inquiry 

teaching instruction. Studies already examined the relationship between teacher’s 

professional development, students’ assessment, science notebooks writing and 
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students’ improvement. Further studies could be on the correlation between science-

inquiry teaching approach and the science achievement in the boys and the girls as well 

as the difference between both scores or to what extent science-inquiry teaching 

approach could decrease the level of drop-outs in the boys’ government schools.   
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Appendices #1 

Fig 3.What the teacher does for an effective science inquiry-based teaching 

strategy versus what the students do 
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Appendices #2 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5. The science teaching standards for the science inquiry for the 6th grade 

(NSES 2000) 
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Appendix # 3: Pre-Test used to assess students’ prior knowledge   
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Appendices #4  

Tab 9. The total of items observed in the students’ engagement after seven visits 

for the (TT) teacher is the following for each item. 

According to the 5E’s model of the science inquiry and            

(Yager &Enger 2012) model as well as the CLOP instrument. 

Level of 

effectiveness  

1   2   3  4 

E
N

G
A

G
E

 

1- Students are working in teams when they do science activities.    7  

2- Students are positive interdependent in the same group.  2 3 2  

3- Each student has a specific function in the same group. 

 

4 2 1  

4- Students ask questions and try to answer the hypothesis given by the teacher.  5 1 1  

5- Students carry appropriate dialogue and peer communication to answer the questions assigned by 

the teacher  

 1 6  

6- Students design their own investigation or give predictions about a certain appropriate investigation 

to answer the hypothesis  

.  

5 2   

7-. Students try effectively the investigation given by their teacher or the students try effectively the 

investigation they designed  

5 1 1  

E
X

P
L

O

R
E

 

8-. Students make observations and write them down  1 6  

9- Students analyze their results according to their observation and their prior knowledge 3 3 1  

10- Students have a clear goal in mind: testing the hypothesis 1 2 4  

E
X

P
A

IN
-

E
L

A
B

O
R

A
T

E
 

11- Students relate between evidence and explanation to conclude, by using modeling, written, 

drawing trace. 

1 3 2  

12- Students communicate their results to each other and to the class, by using oral or written trace.  1 3 2  

E
V

A
L

U
A

T
E

  

13- Students evaluate their own job  

14- Students propose other alternatives for solving the same problem. 

15- Students let other peers evaluate their job   

6 1   

6 1   

1 2 4  

 

 
 
 
 
 

1: ineffective      2: approaching the goal towards effectiveness       3: effective                      4: highly effective   
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Appendices #5  

Table 11. Some photos and samples of the science-inquiry teaching approach 

activities done by the students of the inquiry trained teacher. 

T
h

e
 w

a
te

r c
y
c

le
 

 

 

 



84 
 

T
h

e
 s

c
ie

n
tific

 m
e

th
o

d
  

   

 

 

 

 

 

 

 

 

 

 



85 
 

T
h

e
 E

c
o

s
y

s
te

m
  

                                         

 

 

 

 

 

 

 

  

 

 



86 
 

 

 

C
e
ll d

iv
is

io
n

 

                                         

 

 

 

                   



87 
 

Appendices #6 

Table M3.professional development topics 

 

0
5

th S
e
p

te
m

b
e

r 2
0
1
2
 - 1

6
th F

e
b

ru
a
ry

 2
0
1
3
 

Topic of the training Objectives Outcome 

Introducing the standards the NGSS, and  
the science-inquiry  

Teacher work per standards 
Teacher get familiarized to the 
science-inquiry  

Teacher should know and understand a 
standard  
The teacher should know what is a 
science-inquiry  

Science-inquiry teaching approach Teacher are students working in 
peers and being acknowledged 
about the rationale behind the 
science-inquiry teaching 

Teacher should be able to design the 
science-inquiry teaching approach for 
each lesson he is teaching as a first 
step toward the discovery and the open-
ended inquiry  

The Critical thinking through The choice of 
questions and answers.  

Teacher should know how to ask 
their questions in the lesson in order 
to reach their inquiry objectives 
 

Teacher is the critical thinking  
manufacturer in the science lesson  
 
 
 
 

Teacher should ask the effective 
questions to develop critical thinking 
and logical thinking. 

Teacher is critical thinker and chooses 
their questions wisely to reach their 
assigned goal. 

Class observation and sharing of a 
science-inquiry prepared by the TT 
teacher  

Teacher should be able to critically 
observe and comment a lesson 
without judging 

Teacher should be able to know what 
could be the gaps in a science lesson-
plan when they are designing it 

Teacher should be able to evaluate 
and auto-evaluate their own science 
lesson by looking at another 
science lesson  

Teacher should be able to differentiate 
between the facilitator role of the 
teacher and the lecturer and make the 
appropriate intervention when needed  

Class observation in a private school 
following the science-inquiry hands-on 
teaching approach as a part of the reform 
in science.  

Share knowledge and experience  Acquire the scientific attitude and be a 
fair observer open to more than one 
angle. 

Class observation in a private school 
having the same demographic profile and 
applying the science-inquiry hands-on 
teaching approach as a part of the reform 
in science 

How to make the progress in the 
science-inquiry teaching approach  

Acquire the scientific attitude and be a 
fair observer open to more than one 
angle. 

The science content knowledge  
And science textbooks 

Teacher should be able to know the 
science content  

Teacher should be able to detect any 
misconception found in their own 
science textbook. 



88 
 

 

 
Appendices #7 
Tab 13 Controlled group trace. 
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Tab.12 Some of the written traces coupled with the hands-on above.  
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Appendices # 8 
 


