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ABSTRACT 

Name:       Zaldy Jose M. Lazara Jr 

Title:                    CURRICULUM ALIGNMENT AND EFFICACY 

     BELIEFS OF STEM TEACHERS 

Key Concepts:    STEM Curriculum (Intended, Enacted and Received), Teaching 

     Efficacy Beliefs, Social Cognitive Theory 

Degree:      Master of Arts in Science Education 

Specialization:    Physics 

Adviser:      Marie Paz E. Morales, Ph.D. 

 

This study was undertaken as an attempt to determine the efficacy beliefs 

of selected STEM teachers and their role in the alignment of the intended, enacted 

and received Grade 11 science curriculum. To thoroughly examine the STEM 

curriculum and teaching efficacy beliefs, a descriptive case study utilizing both 

qualitative and quantitative strategies was used. Qualitative strategies used were 

observation, interview and document analysis while quantitative strategy was used 

in the analysis of the responses of the participant to the questionnaire checklist. 

Three STEM teachers from Angono National High School – Senior High School 

Department were selected purposively. Convenience sampling was used to identify 

the class of each STEM teacher participant for observation. Based on the data 

gathered and analyzed there is high degree of alignment between the enacted and 
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intended curriculum, and received and intended curriculum from the three STEM 

teaching cases. These alignments from the three STEM teaching cases were all 

possible because of the appropriate enacted curriculum of the STEM teachers. 

There was a high degree of personal teaching efficacy beliefs and outcome 

expectancy beliefs identified from the three STEM teaching cases. The teachers 

who hold high efficacy beliefs provide more congruent alignment of the intended, 

enacted and received curriculum. 
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Chapter 1 

The Problem and Literature Review 

 

Background of the Study 

Technological and scientific innovations have become increasingly 

significant as we face the challenges and benefits of both knowledge-based 

economy and globalization in the 21st century. Connections between economic 

growth and technological innovations are well-recognized. More than half of 

economic growth since World War II has come from technological innovations as 

what economists broadly agree (Thomasian, 2011). One of the most prevalent 

things in every aspect of life is technology and as we encounter changes in the 

workplace, STEM skills and knowledge grow in extreme importance for workers. 

Science, technology, engineering and mathematics education and professional 

practice is abbreviated as STEM. STEM practitioners and workers are important 

contributors to the country’s and the world’s innovations on which modern life 

depends and have become an international initiative which plays an important role 

in the future advancement of human race. According to Hynek (2010), an 

innovation pipeline is important for a region because it plays an essential role in 

commercialization, competitiveness, industrial development and capacity to sustain 

long-term growth. A powerful factor of this innovation pipeline is STEM 

workforce. Individuals who create ideas and applications that become 
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commercialized resulting to job creation is employed in STEM occupation. 

Rothwell (2013) even stated that workers in the STEM fields play a direct role in 

driving economic growth. STEM contributes to sustainable technologies and new 

knowledge which benefit social welfare and national wealth which makes it 

important in the society (Albion & Ting, 2014). To have a powerful STEM 

workforce that would contribute to the economic growth of the country, there is a 

need for improvement in the quality of STEM education.  

According to Albion and Ting (2014), STEM education is very essential for 

those who pursue STEM professions and also for every 21st century citizen because 

it stimulates creativity, productivity, and economic growth. STEM education is 

important for the development and security of the quality of human life, which give 

it a serious role in modern civilization (Petroski, 2010). Meyrick (2011) even 

claimed that the benefit of incorporating STEM education to every content area in 

every grade levels is it informally train students in solving problems creatively until 

such time that they decide to take a course of study in college. Engaging and 

motivating lessons should be offered by schools to encourage students to continue 

STEM learning throughout their education and convince them to pursue STEM 

careers. An enhancement on the quality of each STEM subject such as science is 

needed to achieve a strong STEM education. Future technological advances that 

will continue to drive forward social welfare and economic engines of each country 

that people should have. Hence, it is important to support quality science education 
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and research in order to produce globally competitive citizens in terms of 

technology and engineering. In addition, Obama (2009) stated that scientific 

movement should grow and above all develop the quality of science education at 

all levels as a method to overcome financial crisis and its outcome in the country.  

 Quality science education is strongly connected to the 21st century skills 

(National Science Teachers Association, 2009). According to Windschitl (2009), 

the goals of science education and the 21st-century skills are interrelated. These 

skills concentrate on broadly enhancing applicable capacities, habits of mind, and 

preparing knowledge workers for new economy while quality science education 

concentrates on nurturing learning competencies by engaging students in 

intellectual activities while using different pedagogies (Windschitl, 2009). 

Apparently, the improvement in the preparation of workers of the future and the 

development of individuals’ lifelong skills that will help them prosper are some of 

the contributions of quality science education. Moreover, a major factor that affects 

and contributes to the quality of science education are the teachers and their 

pedagogical skills. Hence, quality science education will be achieved through 

quality science teaching.  

 Accordingly, the National Academy of Sciences, Engineering and Medicine 

of the United States of America (2016), referred to science teaching as a 

multifaceted activity which follows certain standards that lie at the heart of the 

vision of science education. The standards of quality science teaching argue that 



4 
 
 

 

 
 

teachers of science: 1) design and facilitate learning environments that provide 

students with the resource, space, and time needed for learning science; 2) develop 

communities of science learners that show the intellectual rigor of scientific inquiry 

and the attitudes and social values beneficial to science learning; 3) direct and 

facilitate learning; 4) are involved in the ongoing assessment of their students’ 

learning; and 5) plot an inquiry-based science program for their students. These 

standards of quality science teaching must be implemented to the educational 

reforms initiated by the Department of Education.  

The K to 12 Program implemented by the Department of Education will 

have nationwide batch of Senior High School (SHS) students’ during the school 

year 2016-2017 in which one of the strands in the academic track in this program 

is Science, Technology, Engineering and Mathematics (STEM). Outcomes for both 

students and teachers are attained from the STEM teaching and learning processes. 

Similarly, Crismond and Adams (2012) identified six significant outcomes for 

students and two outcomes for STEM teachers. Some of these outcomes are 

observable, measurable, and can be identified while students and teachers are in the 

teaching and learning process (Crismond & Adams, 2012). However, much of the 

teaching processes and instruction are driven by the teachers, hence, the success of 

the process highly lies in the hands of the teachers. STEM teachers should deliver 

learning that is intended for the curriculum and should be properly received by the 

students no matter what STEM subject it is (Fairweather, 2008).  
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Apparently, in order to achieve STEM outcome for learners and improve 

science teaching, STEM teachers must learn to teach in an engaging way. The 

teachers’ actions inside the classroom to achieve a positive learning outcome can 

be evaluated based on the lesson design and implementation, content and classroom 

culture (Calingacion, 2008). But certain aspects of the teacher such as efficacy 

beliefs may be taken into consideration. Bandura’s (1997) Social Cognitive Theory 

highlights the idea that the most powerful mediator of human activity are self-

efficacy beliefs which help individuals evaluate their control of environment and 

activities. Self-efficacy beliefs help individuals in planning activities to attain the 

required product or outcome which is a result of strong beliefs in their abilities. 

Significantly, the whole teaching and learning process is both affected by the 

teachers’ actions and the learners’ outcomes, hence, personal or self-efficacy in 

teaching or teacher efficacy should be considered inside the learning environment. 

Thus, this study intended to explore how teacher’s efficacy is developed and if this 

trait/characteristic influence how STEM teachers enacts the intended curriculum. 

This study will help STEM teachers unlock connections between their 

instructional practices and efficacy beliefs that could help enhance science teaching 

in the STEM strand. The students’ daily activities that are based on the curriculum 

could be a starting point in making connections between STEM instructional 

practices and efficacy beliefs that will make STEM learning more relevant and 

meaningful resulting to student success and achievement. Moreover, this study will 
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serve as a guide in; the design and assessment of teacher-training and in-service 

programs for science instruction in the STEM strand; the improvement of 

instructional processes; consideration in hiring STEM teachers; and in providing 

for their professional growth. It could also result to polishing administrative 

policies and supervisory strategies that would serve as bases for appropriate actions 

with regard to STEM instruction. Hence, findings from this study can help organize 

professional development, serve as baseline in providing the needed support for 

knowledge of teachers and learning of students, and in nurturing reflections for 

involving teachers in the significant parts concerning the preparation and 

application of STEM literacy and instruction and teacher personality development 

programs.   

 

Literature Review 

Quality Science Education 

There are four broad purposes of science education: develop students’ 

capacity to think scientifically, equip them with basic concepts and processes about 

things, make them literate in science, and prepare students for their science 

profession. When educational institutions attain these purposes, the quality of 

science education is uplifted (Gluckman, 2011). An effort in combining science, 

technology, engineering, and mathematics into a single course leading to an 

integrated STEM education based on the link between each subject and real life 
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situations and problems, does not need to include all four disciplines because it 

involves different courses and teachers (Stohlmann, 2012). Accordingly, the 

method of instruction or pedagogy is a crucial factor in making the students engage 

in science and mathematics. In fact, excellent classroom teaching is the most 

important factor for the students to become engaged and learn. Hence, teachers in 

STEM education are very important assets with esteemed value. STEM teachers 

considerably vary on a wide range of characteristics and behaviors since they come 

from different disciplines. However, instructional methods and strategies for 

enhancing students’ performance and learning outcomes do not entirely depend on 

discipline (Fairweather, 2008). Furthermore, dynamic and combined teaching 

instruction, together with several ways to boost student participation and 

engagement, consistently results to enhanced outcomes for learners regardless of 

the academic discipline. Educators of the STEM strand should deliver learning that 

is intended for the curriculum and that should be properly received by the students 

no matter what STEM subject it is (Fairweather, 2008). The teaching and learning 

of each STEM subject, like science, inside a classroom greatly depends on the 

performance of the teacher. 

 According to Xanthoudaki (2010), the National Science Education 

Standards (NSES) set standards on the basis of four principles regarding science 

learning which result to quality science education. These principles include:  1) 

active process is needed to learn science; 2) all students should learn science; 3) 
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systematic educational reform should be done to enhance science education; and 4) 

science content standards in schools must comprise contemporary science which 

should reflect the intellectual traditions of culture.    

K to 12 Educational Reform   

Restructuring the Philippine’s basic educational system, through the K to 

12 program, to improve the quality of education is challenging. However, the 

government’s devised strategic way guaranteed the development of capable 

individuals that can become the future skilled employees and professionals. 

 Yap (2011) gave four reasons why there is a need for educational reforms 

through the K to 12 curriculum: 1) to decongest the curriculum; 2) to prepare the 

students for higher education; 3) to prepare the students for the labor market; and 

4) to comply with global standards. Thus, the Department of Education (DepEd) 

introduced the K to 12 program in 2011 that required basic education to include 

kindergarten as a prerequisite to elementary level. It offers a senior high school 

program that offers vocational and technical courses for students who are not 

planning to go to college but want to get employed as soon as possible. The said 

program prolongs high school education by two years but it integrates the 

fundamental lessons comprised of basic accountancy, business management, 

humanities and social sciences, science and technology, engineering, mathematics 

and general academic courses such as technical-vocational-livelihood, arts and 

design, and sports. 
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  The K to 12 curriculum stimulates and challenges students’ interest and 

encourages them to acquire concepts and appreciate science as an important and 

helpful subject because the subject matter and the processes involved are 

interrelated and arranged to deal with daily life situations and problems (Cabansag, 

2014). Collectively termed as spiral curriculum, in the K to 10 the method is to 

make students learn various concepts and information by continuously studying it 

with expanding difficulty for them to master the four areas of Physics, Chemistry, 

Biology, and Earth Science in four years. In the grades 11 and 12, the STEM strand 

focuses in one content area of science and on a per semester basis which still 

follows spiral progression (Sanchez, 2014). 

Accordingly, Martin (2008) stated that spiral curriculum is designed to help 

science teachers to create lessons, activities, and projects that will focus on 

enhancing the character and thinking skills of students. It involves continuity and 

progression in learning science. The framework of spiral curriculum will help the 

teachers target the progress of critical thinking and characters of students from 

comprehension of concepts up to real-life application that is why engaging 

activities and projects are involved in each lesson. Learning science in this 

framework involves continuity and progression of concepts and information. The 

procedure in which the education system constructs knowledge and delivers enough 

progress and challenge for students in a recognizable framework of the curriculum 

is the concern of continuity. Progression is the description of students’ personal 
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journeys through education and ways in which they acquire, develop and apply 

their skills, knowledge and understanding in challenging situations. The process in 

which they obtain, advance and use their skills, and their character development are 

the depiction of progression in education. Hence, spiral progression method is a 

way or approach on how to implement the spiral curriculum which can be done 

through the efforts of quality science teachers.   

Quality Science Teaching  

STEM Integration and Teaching Practices 

A connection between and among the Science, Technology, Engineering, 

and Mathematics (STEM) subjects was established by the National Academy of 

Engineering and National Research Council (2014). In fact, instead of a single 

definite experience, integrated STEM education dwells in a multidimensional area 

in the bigger K to 12 education framework. A level of connection between wide 

ranges of experiences is included in integrated STEM education. Improving student 

learning in STEM is the goal of the National Academies of Science (NAS) and the 

National Science Foundation (NSF) (Fairweather, 2008). Furthermore, Fairweather 

(2008) stated that the goal is divided into three reform objectives that have varied 

effects on students and teachers. The first objective is improving the traditional 

teaching-learning process that is focused on teachers. The second objective focuses 

on improving student learning which is based on a learner-centered paradigm. This 

reform focuses on increasing learning outcomes and student achievement through 
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some changes in the instructional approach. The last goal is improving learning 

productivity which focuses on aggregate student learning relative to cost. This 

objective wants to find out the minimum amount and easiest procedure to achieve 

the biggest development in the students’ performance within a given group. The 

improvement of the investment and not the enhancement of the classroom 

performance is the concentration of this objective. The improvement in STEM 

learning of each student lies not on the implementation of the best strategies in 

teaching but on the removal of the poorest teaching strategies inside the classroom. 

The outcomes that we measure are a great factor in the accomplishment of any 

STEM reform inside the classroom (Fairweather, 2008).  

In fact, to achieve quality science teaching the constructivist theoretical 

framework could be used as a basis in the selection of approaches and strategies. 

Constructivist theoretical framework is learner-centered which transpires when the 

teacher offers an appropriate environment for learning to enable activities that are 

student-centered (Woolfolk, 2010). Woolfolk (2010) even stated that in the 

Constructivist Learning Theory, the focus is learning for the sake of learning 

because previous knowledge is very much important for the students to learn. 

Approaches such as reflections from journals, portfolio, projects, writings and other 

strategies that support constructivist learning is important and all are STEM 

outcomes or products of learners, such as, the capacity to transfer understanding 



12 
 
 

 

 
 

from all STEM disciplines, competencies of the 21st century, interest in STEM, and 

STEM learning and achievement. 

 A learning practice done in a constructivist classroom is cooperative 

learning. According to Dotson (2001), cooperative learning structure affects 

student achievement. Furthermore, curriculum, teacher, and students are the 

important variables to be considered in the teaching and learning process. However, 

it is naturally expected that instruction plays an important role in the process of 

learning and achievement of students (Igwebuike & Ikponmwosa, 2013). Active 

learning by students can also result in academic achievement of students. Quality 

science teaching engage students in asking questions, acquire knowledge, construct 

and test explanations, and communicate ideas with others (National Research 

Council, 1996). This active learning is also known as inquiry approach which also 

uses cooperative learning. 

Efficacy Beliefs of Teachers 

Teaching Efficacy 

The quality of science teaching can be determined by the way the teacher 

plans and delivers the lesson. An aspect of the teacher that can be taken into 

consideration are his/her efficacy beliefs. Efficacy modifies the teacher’s teaching 

methods and strategies and also reconstruct the objectives he/she sets to achieve 

his/her target. Teachers that possesses a strong sense of efficacy tend to be more 

open to new ideas. They show more willingness to experiment with new methods 
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and also exhibit better planning and organizational skills (Woolfolk, 2005). 

Furthermore, Protheroe (2008) even stated that in comparison, teachers with high 

efficacy are well organized in terms of planning, organizing and trying out new 

teaching practices and strategies. Having higher efficacy directly affects student 

learning and is also significant in teaching science to students with different levels 

of comprehension. Accordingly, Joseph (2010) even stated that teaching efficacy is 

observed in the modern classroom whenever the teacher directs learning and this is 

considered important in the teaching-learning process. Moreover, a research 

finding suggests that factors influencing classroom management were affected by 

teaching efficacy (Hicks, 2012). Therefore, both strategies and classroom 

management are affected and influenced by teachers’ efficacy that is why an 

understanding of efficacy beliefs is important to be able to improve the teaching-

learning process. 

Tschannen-Moral and Woolfolk (2001) describe teachers’ beliefs in his/her 

competency to plan and implement lessons that will help achieve a certain objective 

in a given situation or setting as teaching efficacy. It is also defined as confidence 

in encouraging students to learn (Protheroe, 2008). Historically, teacher efficacy 

was conceptualized as having two elements, general teaching efficacy and personal 

teaching efficacy. General teaching efficacy is the belief that teaching, as a 

profession, can impact the learning of all students regardless of background. This 

is also known as the outcome expectancy belief. Personal teaching efficacy is the 
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belief of an individual teacher that he or she has the ability to reach all students 

(Tschannen-Moran & Woolfolk, 2001). 

From the definition of teaching efficacy, it cannot be denied that the 

teachers’ state of conviction influences the attitude and learning of students under 

his/her supervision and custody, and determines whether the student outcomes are 

positive or negative. This conviction would motivate the teacher to look for 

different avenues in order to improve the delivery of instruction or teaching. When 

teachers are concerned with teaching efficacy, they tend to maneuver learning in a 

very fruitful manner. They would have a complete and thorough analysis of the 

components of lesson planning from the objectives down to the giving of 

assignments. Weaknesses and strengths of the elements in learning would always 

be re-assessed after every discussion. 

However, assessing teachers’ efficacy beliefs needs clear standards and has 

to be backed up by strong qualitative approach (Wyatt, 2010). Moreover, careful 

analysis of outcome expectancies and their relation to teacher’s self-efficacy beliefs 

should be taken into consideration. Confusion among agent-means, means-ends 

and the agent-ends beliefs arises when it comes to teacher-self efficacy beliefs. 

Agents-means is centered on the belief that a person can successfully perform the 

behavior necessary to yield the results while means-end is more centered on a 

conviction that a given behavior will lead to certain outcomes. Agent-ends is all 

about the ability of a teacher to successfully improve student outcome in learning 
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and engagement. The self-efficacy beliefs of teachers are their “beliefs in their 

abilities to support learning in various task- and context-specific cognitive, 

metacognitive, affective and social ways” (Wyatt, 2010). That is why although the 

researcher focused on the agent-means perspective, this study still reflects the 

teachers’ concern for learning outcomes, how these outcomes are achieved and if 

the students achieved the expected outcome. 

A study done by Tangen (2010) traced the source of teachers’ efficacy 

beliefs by observing teachers’ strategies and methods in teaching. Four factors were 

included in her model; they are personal efficacy, teaching efficacy, classroom 

management efficacy and outcome efficacy, together with four contextual 

considerations such as culture load, learning load, language load, and cognitive load 

relating it to students with English as a Second Language (ESL). Results of her 

research showed that teacher efficacy can be represented using a two-factor model 

which are personal efficacy and teaching efficacy. Personal efficacy refers to the 

teachers’ general abilities while teaching efficacy refers to the capacity of teachers 

to deal with environmental factors. Important circumstantial considerations were 

given to culture and language load of students with ESL. Familiarization of the 

curriculum and specific use of teaching strategies to attain the needs of various 

group of students should be the focus in trainings of teachers (Tangen, 2010).  With 

this, two constructs of efficacy beliefs that affect teaching and learning processes 

are considered-teaching outcome expectancy beliefs and personal teaching efficacy 
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beliefs. Self-efficacy beliefs help individuals in planning activities to attain the 

required product or outcome which is a result of strong beliefs of their abilities. 

Verbal encouragement, enactive achievement, vicarious experience and emotional 

as well as psychological factors are the most influential foundations in constructing 

self-efficacy beliefs. Self-efficacy is a cognitively controlling motivation because 

people control the level and distribution of the energy they will use according to 

the outcome they are expecting from their actions. 

Teachers Efficacy and Student Achievement 

 Researches on teachers’ self-efficacy level and students’ academic 

achievement have revealed substantive results in the pursuit of important academic 

outcomes. The effect of teacher efficacy on the achievement students has attracted 

the educational field in the past two decades. Studies have found strong correlations 

between teacher efficacy and student achievement in the classroom (Woolfolk, 

2005). A previous research by Czubaj (1996) supported this finding, suggesting a 

strong correlation between teacher efficacy and student performance. Furthermore, 

he stressed that when teachers feel they could produce the desired student outcome, 

their student produce positive achievements.  

 Guerrero (2005) identified determinants of student achievement in science 

as a function of teacher characteristics. Findings of his study revealed that about 

nineteen percent of the student’s level of achievement in Science is due to the 

combined effects of all the teacher characteristics. More concrete evidences are 
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shown by studies related to this phenomenon. Newman (1993) for example cited in 

his research that student achievement was assessed using teacher-assigned grades, 

and the result suggested that the teacher with high efficacy have students with 

higher grades in class. Furthermore, White (2009) found out in her study that the 

teachers’ level of self-efficacy has an effect on students’ achievement in math. The 

result of her study showed that high level of teacher efficacy results in providing 

better strategies to reach the students, which in turn, leads to an increase in students’ 

achievement. 

 Mojavezi and Tamiz (2012) did a study to find out the impact of teacher 

efficacy on student achievement and motivation towards learning using eighty 

senior high school teachers and one hundred fifty students in four cities in Iran. The 

findings of their study backed up by earlier researches suggests that teachers’ self-

efficacy and increased students’ achievement are correlated and this can be 

achieved by influencing teachers’ instructional practices, enthusiasm, commitment, 

and teaching behavior. 

Teachers Efficacy and Learning Environment 

 Aside from having an influence on student achievement, teaching efficacy 

strongly affects learning environment and students’ motivation towards learning. 

Mojavezi and Tamiz (2012) found out that teaching efficacy is positively correlated 

with students’ motivation towards learning. Furthermore, Ashton (1996) 

determined how teachers’ sense of efficacy could affect student learning. He based 
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his framework from previous research literature which is about a comparison of 

two different middle schools and the teaching strategies of their 48 high school 

teachers. He found out that teachers with high efficacy attitudes monitor students’ 

on-task behavior, and develop a warm supportive learning environment. In 

addition, Santos (2003) used a quasi- experimental method of research and 

investigated the effect of teacher efficacy on student performance in oral and 

written discourse in business communication courses. Data gathered from 

triangulated measures of teacher efficacy and evaluation of students’ written and 

oral performance provided evidence that teacher efficacy could be positively 

related to student performance in oral and written discourse.  

 A study done by Pan (2012) showed that teacher’s self-efficacy could 

positively influence learning motivation, learning atmosphere, and learning 

satisfaction of students which all play a key role in the students’ learning process 

and environment. According to Thompson (2016), teachers that have a strong sense 

of self-efficacy beliefs provide and implement strategies and interventions that 

contribute to a positive classroom environment. Furthermore, Teaching and 

Learning International Survey (2013) proved that a key factor in developing an 

effective learning environment is teachers’ self-efficacy. 

Intended, Enacted and Received Curriculum 

Curriculum according to Morisson (1993) can be defined in two different 

ways. The difference lies on the way we think about the curriculum and the way we 
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plan about it. Some researchers and practitioners define it according to different 

educational programs and materials used inside the classroom while others define 

it based on the students’ experiences received inside the school. While variations 

exist in defining curriculum, it is clearly agreed that curriculum is something 

multidimensional that shows plans and actions that give assistance to students and 

guide them to attain certain objectives. Based on this agreement, the three 

components of curriculum are: 1) intended curriculum, 2) enacted curriculum, and 

3) received curriculum.  

Nolet and McLaughlin (2000) stated that intended curriculum, also known 

as written curriculum is the officially implemented curriculum often contained in a 

state or government policy and represents what students are expected to learn. The 

implementation of the written curriculum is known as enacted curriculum and 

shows the decisions a teacher makes during execution (Nolet & McLaughlin, 2000). 

In addition, Cuban (1992) emphasized that enacted curriculum covers the informal 

and formal instructions and activities, as well as the teachers’ performances, 

management approaches and principles. The received curriculum is the learned 

curriculum which is the consequence of being in the classroom and interacting with 

the intended and enacted curriculum (Nolet & McLaughlin, 2000). 

 Teachers have an important role in attaining the education goals whenever 

there is a curricular reform. Therefore, no matter what the curriculum recommends, 

it is the teacher who makes the final decision about what will happen inside the 
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classroom. However, competencies intended for the curriculum should be delivered 

and enacted by the teacher. According to Cohen and Hill (2001), the teachers are 

considered the central part of curricular reform movements because they are the 

implementers and their ability to easily adapt and innovate that leads to better 

student learning. . Hence the competencies intended for the curriculum can be 

enacted by the teacher and received by the students. Thus, any changes in the 

curriculum must give attention to what teachers know and believe.  Several factors 

such as efficacy, contribute to teacher’s knowledge, beliefs and performance, as 

demonstrated and seen from several studies (Goddar & Woolfolk, 2010).  

Accordingly, Bandura (2006) stated that the belief in one’s abilities to plan and 

arrange, and do the necessary things to deal with incoming situations is called self-

efficacy Hence, implementation of the curricular reform by the teachers is greatly 

affected by their self-efficacy beliefs. Hall (1992) conducted a study about 

perception of teacher efficacy (PTE) and was able to observe and identify that 

students’ achievement and learning outcomes have a relationship with the teacher 

acknowledgements for students, teaching level and PTE. Results of his study 

showed that teachers with high level and strong PTE give emphasis to the teachers’ 

role in students’ achievement and consider themselves responsible for students’ 

success and failure and vice versa. This means that the attribution of teachers to 

their students varies with the efficacy level of students. Thus, from the 

competencies in the curriculum implemented by the teachers and received by the 
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students there are efficacy beliefs that transpire and somehow affect and influence 

the teaching and learning process.  

Synthesis of Literature 

 The purpose of quality science education is to equip students with practical 

knowledge that can be used throughout their lives and prepare students to the world 

of work locally and internationally to contribute to the innovations and economic 

growth. Because of this, much effort is being exerted by the Department of 

Education to ensure that quality science education is achieved. Reforms like the K 

to 12 curriculum program resulted to different strands like STEM which is 

composed of four areas known as science, technology, engineering, and 

mathematics. Science teaching in this educational reform is anchored on spiral 

progression curriculum. In this type of curriculum, the approach is student-centered 

and is driven and directed by the teacher. Hence, quality teaching and the 

importance of teachers in the education process is immeasurable. Quality science 

teaching can be observed by identifying the instructional practices of the teachers 

which follow the constructivist philosophy and inquiry approach. However, the 

belief that teachers hold about themselves regarding their ability to perform task 

must be given attention because the teachers’ beliefs are more powerful than their 

knowledge. Teachers’ efficacy beliefs do not only influence their decisions and 

actions but also affect their classroom instructional practices and student 

achievement. This is based on the social cognitive theory. Thus, in the process of 
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teaching and instruction, both STEM practices and enacted curriculum and efficacy 

beliefs should be explored. Alignment between what is intended for the curriculum 

and enacted by teachers is important for the students to receive proper science 

education. Efficacy beliefs should transpire in order to have quality science 

teaching. 

 

Research Problems 

The main purpose of this study is to describe the role of teachers’ efficacy 

beliefs on the alignment of the K to 12 Grade 11 STEM intended, enacted and 

received curriculum of three STEM teachers in a government-owned school. 

Specifically, it will try to answer the following questions: 

1. To what extent are the enacted and received curriculum are aligned with 

the intended curriculum in the three Grade 11 STEM teaching cases? 

2.  What teaching efficacy beliefs were identified from the STEM teachers 

in the three Grade 11 STEM teaching cases? 

3. How do the teaching efficacy beliefs of the three Grade 11 STEM 

teachers contribute to the alignment of the intended, enacted and 

received curriculum? 
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Conceptual Framework of the Study 

Bandura’s Social Cognitive Theory (1997) focuses on the idea of efficacy 

beliefs wherein individuals practice their control of activities, emotions, and views 

using self-system. The most powerful mediator of human activity is self-efficacy 

beliefs which help individuals evaluate their control of environment and activities. 

There is a high percentage that individuals will do the task given to them if they 

believe they can accomplish it. Moreover, the main point of the social cognitive 

theory lies on self-efficacy which gives importance to the role of learning through 

observations, and personality development through social experience. The social 

cognitive theory’s main concept lies in actions and reactions of individuals, 

together with their behavior towards others. The intellectual processes in all 

scenarios are affected by what an individual observes from others. Self-efficacy is 

indeed an essential feature of the social cognitive theory because it can be 

developed from everyday experiences and observations. People with high level of 

efficacy view challenging tasks as something to be overcome and not something to 

be avoided (Bruner, 1997). 

In the context of learning, teaching efficacy beliefs are referred to as 

teachers’ expectations that they bring about in student learning. Harrison (1997) 

found this idea to be consistent by showing the relationship between teaching 

efficacy and responsiveness to instructional reforms. Accordingly, teachers who 

explore new teaching strategies, specifically methods that are difficult to implement 
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like those that share control with the students, have high teaching efficacy. 

Variations in teaching strategies are frequently employed to suit peculiarities in 

teaching as well as to achieve the goals because the teachers have the strong belief 

to influence the learning of the students. Moreover, challenges inside the classroom 

motivate teachers to experiment and use different strategies. Teaching efficacy 

level can be observed from the teachers’ instructional practices and students 

outcome. Efficacy beliefs affect the teaching and learning process and are identified 

based on outcome expectancies and from personal teaching efficacy. 

During the teaching and learning process, teachers are considered to have a 

significant part in the actualization of ideas. No matter what the curriculum 

recommends, it is the teacher who makes the final decision about what will happen 

inside the classroom. Hence, the well and proper delivery of the content and 

competencies embedded in the curriculum lies in the hands of the teacher. The 

intended curriculum is the written curriculum that represents what students are 

supposed to learn. This curriculum contains the specific objectives, the target 

content, and the performance standards for a certain amount of time.  These content 

and competencies embedded in the curriculum serves as a standard concepts needed 

to be attained and skill goals needed to be achieved by the students from the 

education department. Over the years, efforts in improving the high school intended 

curriculum was done by the Department of Education, leading to the spiral 

progression of the science curricula of the K to 12 educational reform. The K to 12 
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curriculum showcases an integrated science curriculum in which progression of 

content occurs as the learner advances to the next grade level. This scheme gives 

the student an opportunity to learn the science concepts and competencies in an 

increasing level of complexity with continuity. However, the content and 

competencies will be properly received by the students if the teachers know how to 

structure their lessons consistent with the framework and progression of the 

intended curriculum with respect to their students. Intended curriculum should be 

seen on the teachers’ daily plan which serves as guidelines of what concepts they 

need to deliver to the students. Furthermore, it guides the teachers on how they will 

build the learning environment and motivate the students which could lead to 

students’ achievement. Student achievement is considered as the measure of the 

received curriculum which should be aligned with the intended curriculum. The 

alignment of the intended and enacted curriculum is reflected from the students’ 

mastery level and is measured by the teachers using various assessment methods. 

Accordingly, the alignment of the intended and received curriculum lies on the 

teachers’ enactment of the curriculum. Enacted curriculum refers to the strategies, 

procedures and practices used by the teacher or how the teacher structure and 

implements the lesson delivery. 

Different instructional practices affect the learning environment and student 

achievement in the three cases that will be observed by the researcher. The teachers’ 

enacted curriculum which encompasses both their lesson design and procedure 
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implementation plays a significant role for the students to receive the intended 

curriculum. Enacting the curriculum means designing and implanting the lesson 

consistent with consideration for the students’ prior knowledge. Furthermore, 

enacting of the curriculum should be more on building a proper learning 

environment that would stimulate the students leading to properly received 

curriculum. Received curriculum can be measured by knowing the quantity and 

quality of concepts the student learns in a given amount of time which utilizes 

different assessment and evaluation designed and a part of the teachers instruction. 

According to Igwebuike and Ikponmwosa (2013), instruction which is part of the 

enacted curriculum plays an important role in the learning process and achievement 

of the student. 

Whenever teacher gives instruction and direct learning, teaching efficacy is 

observed which is considered important in the teaching-learning process (Joseph, 

2010). Teacher efficacy is a simple idea with significant implications. A teacher’s 

efficacy belief is a judgment of his or her capabilities to bring about desired 

outcomes of student engagement and learning. Thus, this study explores the role of 

the efficacy beliefs of three STEM teachers on the alignment of the intended, 

enacted and received curriculum. 
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Figure 1. The Conceptual Framework of the Study 

Figure 1 presents the conceptual framework of the study. Social cognitive 

theory suggests that efficacy beliefs of teachers’ increases through interactions with 

students and colleagues, teaching and training experiences and observing others. 

These efficacy beliefs help the teachers to accomplish their task. Teachers with 

higher efficacy beliefs are more likely to design and come up with more reliable 

lesson plans for the delivery of the intended curriculum. Woolfolk (2005) even 

stated that teachers with high self-efficacy show more willingness to experiment 

with new methods and also exhibit better planning and organizational skills. 

Furthermore, teachers with higher efficacy beliefs are more competent in delivering 

the lesson enacting the curriculum. Teachers’ who are more knowledgeable and 

skilled have higher efficacy beliefs which in turns allow them to structure and 

implement their lessons better (Aquino, 2000) and provide better strategies to reach 
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the students (White, 2009).  Accordingly, this high efficacy enables the teacher to 

stimulate the learning environment, which could lead to higher student achievement 

or receive curriculum. Pan (2012) found out that efficacy beliefs could positively 

influence learning motivation, learning atmosphere, and learning satisfactory of the 

students which all play a key role in the students’ learning process and environment. 

Hence, teachers with higher efficacy beliefs could provide better learning 

environment that would stimulate the received curriculum which is consistent with 

the intended curriculum.   

 

Scope and Delimitation 

 This study focuses mainly on identifying a match among intended 

curriculum, enacted curriculum, received curriculum and efficacy beliefs. The 

research will reveal if appropriate teaching practices are done and competencies are 

properly acquired by the students and if efficacy beliefs transpire in the teaching-

learning process.  The researcher will observe three cases having one teacher 

participant in each case. Confidentiality of the results shall be assured.  A validated 

observation tool and a questionnaire checklist for both teachers and students will 

be used by the researcher. This will be done in a public school in Angono Rizal for 

a period of 10 weeks, from June to August 2017 which is also equivalent to one 

quarter. The researcher assures that the school in Angono is a safe place to conduct 

a research. 
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Definition of Terms     

The following terms are defined either conceptually or operationally to fully 

understand the study. 

Enacted Curriculum. In this study, it is referred to as the strategies, procedures 

and practices used by the teacher or how the teacher structure and implements the 

lesson delivery. 

Inquiry Approach. It is an instructional approach, which helps students learn 

through discovery and exploration. 

Intended Curriculum. It consists of the concept and skill goals for the enacted 

curriculum, often found in curriculum guides or related files. 

Outcome expectancy beliefs. They refer to the level to which an individual 

believes that learning of students in a certain subject can be influenced by the 

teachers’ actions. 

Personal teaching efficacy beliefs. They refer to the self-efficacy and confidence 

related to teaching a certain subject. 

Received Curriculum. In this study, it is referred to the students’ achievement and 

mastery level. 

STEM track. The Science, Technology, Engineering, and Mathematics track, 

refers to a track in the General Academic Strand of the K to 12 program which deals 

mainly on science, mathematics, and technology concepts and applications.  
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Student Achievement. In this study, it is referred to as the students’ quarterly 

grade. 
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Chapter 2 

Method 

 

Research Design  

 The main goal of this research is to determine the role of efficacy beliefs on 

the alignment of the intended, enacted and received STEM curriculum in three 

STEM teaching cases. Questionnaire with scales was used to determine the 

teachers’ level of efficacy beliefs and the students’ motivation towards learning 

science in three STEM teaching cases which is a technique used in quantitative 

research. Observation, document analysis and interview was done to determine the 

alignment of the intended, enacted, and received curriculum of three STEM 

teaching cases which are all techniques used in the qualitative research. These use 

of qualitative and quantitative techniques leads to the descriptive case study design 

of the research. According to Gulsecen and Kubat (2006), many education based 

researches uses case study method. This method let the researcher thoroughly 

observe a data within its boundaries.  Yin (1994) defined the case study research 

method as an empirical inquiry that explores a current phenomenon within its actual 

context; when the limitations between the phenomenon and context are not obvious; 

and in which several sources of evidence are used was used to provide reliable 

evidence to help the researcher. 
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 Utilizing the qualitative research in this study required the researcher to get 

close to the data sources through fieldwork, interviews, and observations so that 

more detailed descriptions of the participants’ perspectives, and experiences would 

be fully presented (Kawulich, 2005). While the use of quantitative research allowed 

the researcher to gather data that are in need of measureable interpretations and 

objective measurements (Given, 2008). 

 

Research Locale 

This study was conducted in a government-owned school in Angono Rizal. 

The school was selected by the researcher since it is the school near the researchers’ 

area that offers grade 11 senior high school STEM track. The school is situated at 

Kalayaan Angono, Rizal. The total land area of the school is approximately 36,000 

square meters. The school is a few kilometers from Laguna Bay. It is beside the 

Barangay Hall of Barangay Kalayaan.  

 The school at present consists of 23 buildings mostly of the Ynares type. 

During school year 2017-2018, there are 16 sections of Grade 11 compose of 614 

students and 15 sections of Grade 12 compose of 587 students with a total of 1,201 

senior high school students. The senior high school teachers belongs to four 

department: ABM, HUMMS, STEM and TVL. There are 47 senior high school 

teachers compose of 10 ABM teachers, 12 HUMMS teachers, 10 STEM teachers 

and 15 TVL teachers. 
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Selection Criteria and Participants  

 The primary participants of the study were three purposively chosen STEM 

teachers. They were selected based on the judgement of the researcher that they 

were qualified to provide the information needed to achieve the objective of the 

study. The following criteria were used in choosing the participants: at least three 

years teaching in the school, with master’s degree, under the STEM department, 

female and currently teaching Grade 11 science. Consequently, all the three STEM 

teachers complied with the criteria. Secondary participants of the study were the 

students from the selected class of each teacher-participant, which the researcher 

observed. The sampling technique used to select the class that to be observed and 

the student participants was convenience and purposive sampling. The class of each 

teacher participant was chosen by the researcher based on the time the researcher 

and his co-observers were both available for observation.  

 The participants of the study are three senior high school teachers who are 

teaching Grade 11 Physical Science or Earth and Life Science belonging to the 

STEM department. They were observed in one of the classes they handled. All the 

students from the observed classes was asked to answer a questionnaire checklist 

about learning environment stimulation. Confidentiality of the responses and 

results of the observation was assured by the researcher. 
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Instrument 

 Reformed Teaching Observation Protocol (RTOP) 

 RTOP was created by the Arizona Collaborative for Excellence in the 

Preparation of Teachers as an assessment tool for a specific instructional segment. 

Specifically, it focuses on measuring the reformed teaching established upon the 

constructivist framework.  The researcher asked permission to the developer 

through the use of email and the developer replied that the researcher is free to use 

RTOP but in its original form. It was validated by three science professors and one 

psychology professor. The results of the validation showed that RTOP was very 

acceptable in terms of purpose, content, and organization and presentation. 

Additionally, this instrument was utilized locally by Morales (2017) in her study 

“Transitions and transformations in Philippine physics education curriculum: A 

case research.” The researcher will use RTOP as an observation tool that will 

identify the characteristic of teachers in terms of: lesson design and 

implementation, propositional and procedural knowledge, and classroom culture.  

The following are item number 1 and 2 section 3 of RTOP which focuses 

on the teachers’ lesson design and implantation: 

1. The instructional strategies and activities respected students’ prior 

knowledge and the preconceptions inherent therein. 

 

4 

The students write or draw a diagram of their hypothesis, estimation 

or prediction and discuss it in a small group or large group setting, 

prior to exploration and teacher instruction. 

 

3 

The students write, draw or discuss their hypothesis, estimation or 

prediction prior to exploration and teacher instruction. 
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2 

The teacher solicits information from students concerning prior 

knowledge of phenomenon. 

 

1 

The teacher refers to previous student experiences or relates previous 

learning. (no respect aspect) 

0 The teacher makes no reference to prior knowledge. 

 

2. The lesson was designed to engage students as members of a learning 

community. 

 

4 

All students in the small group contribute to the construction of ideas and 

theory building. 

 

3 

Some students in the small group contribute to the construction of 

ideas and theory building. 
 

2 

There  is  some  student-to-student  interaction  and  discussion  but  little  

or  no construction of ideas or theory building. 

 

1 

The lesson employs only large group discussion with little evidence of 

community. Primarily the teacher addresses the class and some students 

respond. 0 This lesson is completely teacher-centered, lecture only. 

 

 Science Teaching Efficacy Beliefs Instrument (STEBI) 

 The STEBI was developed from the extensive research on the effects of 

efficacy on science teaching and learning by Riggs and Enochs (1990) and was 

based from the Gibson and Dembo (1984) approach. The researcher asked 

permission to the developer through the use of email and the developer replied that 

the researcher can use STEBI since it has no copyright. It was also validated by 

three science professors and one psychology professor. The results of the validation 

showed that STEBI was very acceptable in terms of purpose and content while it is 

only acceptable in terms of organization and presentation.  
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 STEBI was given to the teacher participants as a questionnaire checklist to 

measure their level of efficacy in teaching science. Two efficacy factors were 

identified using this questionnaire namely: personal teaching efficacy and science 

teaching outcome expectancy. The following are items number 1 and 2 of STEBI: 

  

The following numerical values and verbal interpretation were used for the 

level of agreement of the responses for STEBI: 

  Numerical Values   Verbal Interpretation 

4.50 – 5.00  -  Outstanding 

3.50 - 4.49  -   High 

2.50 - 3.49  -  Medium 

1.50 - 2.49   -  Low 

1.0 - 1.49  -  Very Low 

 

 

 

Statements 

Strongly 

Agree Agree Uncertain Disagree 

Strongly 

Disagree 

1. When a student does 

better than usual in 

science, it is often 

because the teacher 

exerted extra effort.           

2.  I will continually 

find better ways to 

teach science.           
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Students Motivation towards Science Learning (SMTSL) 

 Tuan, Chin, and Shieh (2005) developed SMTSL to identify students’ 

willingness to participate in their science class. The researcher asked permission to 

the developer through the use of email and the developer replied that the researcher 

is welcome to use any part of the instrument. It was also validated by three science 

professors and one psychology professor. The results of the validation showed that 

SMTSL was very acceptable in terms of purpose, content, and organization and 

presentation.  

The researcher used the last part of STMSL as a questionnaire to identify 

learning environment stimulation of students. The last part of SMTSL has two 

domains which can measure students’ willingness to participate based on physical 

space or how the teachers manages and prepares the classroom, and cognitive space 

or how the teacher sets up the students in the classroom and makes the climate 

motivational. Learning environment should be envisioned by the teacher in both 

physical and cognitive space (Evertson, 1999). The following are items number 1 

and 2 found in SMTSL: 

Statements 

Strongly 

Agree Agree Uncertain Disagree 

Strongly 

Disagree 

1. I am willing to 

participate in this 

science subject because 

the content is exciting 

and changeable.           

2. I am willing to 

participate in this           
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The following numerical values and verbal interpretation were used for the 

level of agreement for the responses for SMTSL: 

  Numerical Values   Verbal Interpretation 

4.50 – 5.00  -  Outstanding 

3.50 - 4.49  -   High 

2.50 - 3.49  -  Medium 

1.50 - 2.49   -  Low 

1.0 - 1.49  -  Very Low 

 

Semi-Structured Interview 

 Semi-structured interview questions was based on the post conference 

questionnaire of the Department of Education Division of Rizal. The researcher 

asked permission to his department chairperson in modifying the questions to 

become aligned with his research.  The results of the validation showed that RTOP 

was very acceptable in terms of content while acceptable in terms of purpose, and 

organization and presentation. Part 1 of the interview focused on the recently 

delivered lesson delivery of the teachers while part 2 of the interview focused on 

science subject because 

the teacher uses a 

variety of teaching 

methods. 
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gathering the perceptions of the teachers about the intended, enacted and received 

curriculum and their beliefs about how they deliver the intended curriculum. 

Interview was done to strengthen the data gathered from the observation and 

questionnaires.  

The following are items number 1 and 2 of part 2 of the interview questions:  

Part 2. Focusing with the curriculum and efficacy. 

1. How do you know that learning occurs in a science class? 

2. What do you think are your characteristics that help students learn? 

 

Document from the Department Education – Science Curriculum 

Guide 

 Grade 3 to 11 K to 12 Science curriculum guide from the Department of 

Education was used by the teacher to identify the intended curriculum content 

and content standards. These curriculum guides was also used to determine the 

spiraling of the curriculum content and content standards. Curriculum guides 

contains the standard learning competencies set by the education department.  

  

Document from the Teacher Participants – Test Mean Profile and Students 

Grade 

 The researcher asked the department chairperson and teacher participants 

for permission to hand over their mean profile and observes class students’ grades. 
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Mean profile contains the result of the final examination done per quarter and 

measures the students’ mastery level while the students’ grade are the measure of 

each students achievement in terms of written works, performance tasks and final 

examination. 

 

Data Collection 

 The researcher asked permission from the research supervisor of the 

division of Rizal, school principal and the senior high school coordinator of the 

government-owned school in Angono to conduct the study, specifically to do 

classroom observations, interviews, and administer the questionnaire to the 

participants. The researcher used three classes assigned to the teacher participants 

for observation with 35 to 50 students per class. The objective of the study was 

explained to the teacher-participants, and the confidentiality of their responses and 

results of the observations was assured within the boundaries of the research 

process. The researcher underwent three steps in gathering data: teacher and student 

participant observation and documentation; guided interview with teacher 

participants; and administration of questionnaire checklist to the teacher 

participants and their students. 

 Before doing the observation, the researcher asked a copy of the science 

curriculum guides of Grade 3 to 12 from a master teacher in the senior high school 

STEM department. These curriculum guides were analyzed to identify the spiral 
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progression of the curriculum from each grade level. Furthermore, these guides 

served as a tool in identifying the alignment of the teachers’ daily lesson objectives 

with the competencies set by the education department. 

 Observations were done for a period of 10 weeks by the researcher in the 

selected classes of each teacher-participant. The teacher-participants were observed 

once a week for one hour in one of their classes. Reformed Teaching Observation 

Protocol was used an observation tool by the researcher in observing the teacher-

participants. Observation documentation was done using smartphones to document 

and recheck everything that the researcher did during the ten-week period for 

coding and transcription. For validation purposes, two more teachers were asked to 

observe the teacher participants in their selected classes. 

Teachers mean profile, which reflects the student mastery level and students 

grades were collected after the final examination of the quarter. These data were 

used to identify the students’ achievement and was collected after seventh 

observation for stem teacher 1and ninth observation for stem teachers 2 and 3. 

 Interviews were also conducted with the teacher participants after the last 

week of observations following the structure of the guide questions from the 

Department of Education. The interviews were conducted for 30 minutes to one 

hour per teacher after their class. Recording of interview proceedings was also done 

using smartphones to document and recheck everything that the participants said 

during the interview for coding and transcription. 
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The administration of the questionnaire checklist to the teacher participants 

to measure their efficacy beliefs and student participants to measure their 

motivation towards learning science was also done during the last week of 

observations.  These instruments were given to the teacher and students 

simultaneously and were answered during their class period. The researcher 

borrowed 15 to 30 minutes from the science class of each teacher participant for 

administration and answering of the questionnaire. 

The data that were gathered were transferred and saved in the researcher’s 

laptop to make sure that the files were organized. Cloud back up of all files was 

also secured. Answer to the interview questions and questionnaire checklist will be 

evaluated and analyzed by the researcher. Printed copies of questionnaires 

answered by the teacher and student participants were kept in a secured place. The 

interrelatedness of the curriculum competencies (intended curriculum), teacher 

planning and implementation (enacted curriculum), and student achievement and 

learning environment (received curriculum) was determined together with the 

efficacy beliefs of the teacher-participants. The sample STEBI, SMTSL, RTOP and 

interview questions are found in Appendices A, B, C and D. 

 

Data Analysis 

 Document analysis was done with the curriculum guide and teacher 

participants’ daily lesson plan. Alignment of the lesson objectives with the standard 
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learning competencies from the education department was analyzed using the said 

documents. Furthermore, these documents were used to determine if the teacher 

participants’ was able to deliver their lesson according to their design and consistent 

with the intended curriculum based on content analysis and observation.   

 The result from each section of the observation tool (RTOP) was used to 

identify the most frequently observed characteristics of STEM teachers in terms of 

lesson design and implementation, and propositional and procedural knowledge. 

Transcription and coding was done with the responses from the interview. The 

average mean from results from the SMTSL which was used to gather reasons of 

students’ motivation and willingness to learn from their teachers’ science class was 

obtained. Similarly, results of STEBI which gathered the level of personal teaching 

efficacy beliefs and outcome expectancy beliefs was obtained.  

 The result of the RTOP lesson design section was analyzed to check it 

alignment with the curriculum guide. This alignment of the enacted and intended 

curriculum was further strengthened by the results of the interview and analysis of 

their lesson plans. The results of RTOP implementation and propositional and 

content knowledge section was analyzed to check it alignment with the received 

curriculum. These alignment was further strengthened by the results of the 

interview and average scores from SMTSL. The mean profile of the teachers and 

students grades that were analyzed to identify the alignment of the intended and 

received curriculum. After identifying the alignment of the intended, enacted and 
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received curriculum using triangulation. The level of efficacy beliefs of STEM 

teachers were identified by getting the average scores from the results of STEBI. 

The results of STEBI was used to identify the role of teachers’ efficacy beliefs on 

the alignment of the curriculum and was strengthen by the results of the interview.  

 

Role of the Researcher 

 The researcher in this study identified the standard learning competencies 

in Grade 11 science subject, the biases in the environment and the participants at 

the onset of the study. Although the researcher belongs to the STEM department of 

the public school where the research was conducted and has been teaching in the 

school for six years, he did not teach Grade 11 science subjects and did not handle 

grade 11 students for the school year 2017-2018 to lessen researcher’s bias. The 

researcher also attended some teacher trainings and seminars over the past few 

years. His consciousness and understanding improved because of these experiences 

and allowed him to address the problems that he encountered during the conduct of 

the study. With these previous knowledge and experiences, he was able to conduct 

the study properly and efficiently. To ensure that full impartiality is exhibited 

during the course of the study, the researcher was careful when collecting data from 

the participants, which were gathered through questionnaires, observation and 

interviews. While doing the observation, he also asked two other teachers that were 

not participants of the study to observe and help him in the collection of data 
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through observation of their peer to validate and avoid personal biases. The 

observations and interviews were also recorded and were interpreted and content 

analyzed by the researcher and co-observers. The researcher put aside personal 

feelings and opinions different from other participants, which assisted him to 

achieve neutrality to truly understand the participants of the study. 

 

Ethical Considerations 

While conducting the research, the researcher considered the ethical 

dilemmas that he might encounter. It is the researchers responsibility to take in 

consideration the rights and values of the participants since he utilized interview as 

his tool to gather data. Furthermore, the results of the study could be made as 

reference for future researches by others. Hence, the succeeding ethical 

considerations were followed: 

a. The researcher asked permission from the division research supervisor, the 

school principal and the senior high school coordinator to do the research. 

b. The researcher explained to the teacher participants through a letter of consent 

signed by the Principal and the Senior High School Coordinator about the on-going 

research. The letter of consent assured that the topics and learning competencies 

that the school offered were not sacrificed during the research implementation. Also 

discussed in the letter are the activities that would be done during the 

implementation process and how their specific class section was chosen. 
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Confidentiality of their performance during and after the research implementation 

was guaranteed unless the results are requested by the Principal.  

c. The researcher also explained thoroughly to the teacher participants that their 

performance evaluation, rating, and ranking would not be affected by the research 

implementation and that the data collected would be kept with utmost 

confidentiality by the researcher, the Principal of the public school in Angono and 

the Philippine Normal University. 

d. The researcher guaranteed through an informed consent form signed by the 

selected students in each section handled by the teacher participants that their 

answers to the questionnaire will be kept with confidentiality and will not affect 

their grades. 

e. The researcher also guaranteed through the letter of consent and informed 

consent form to both the parents and the student participants that the data collected 

would be kept with utmost confidentiality by the researcher, the Principal of the 

public school in Angono and the Philippine Normal University and their grades will 

not be affected. 

f. The researcher also explained to the participants that their full participation in the 

research would contribute to the enhancement of the teaching and learning process 

not only in the government-owned school in Angono but in many educational 

institutions.  
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g. The result of the study would also be shared and discussed with the school 

community during in service trainings where the teachers meet together every 

semester. In this way, teaching strategy and teacher efficacy will be given 

importance and emphasis for the enhancement of the teaching and learning process. 
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Chapter 3 

Findings and Discussion 

 

Alignment of the three STEM Teachers Intended, Enacted and Received 

Curriculum  

Intended curriculum consists of the content standards and learning 

competencies found in the curriculum guide set by the education department. These 

content standards and learning competencies are the basis of the teachers for their 

daily lesson objectives. Table 1 shows the content standards and the aligned lesson 

objectives of ST1, which also reflects the consideration for prerequisite knowledge 

of the students, and some strategies used by ST1.  

STEM Teacher 1 (ST1) 

Intended Curriculum 

  Table 1 

List of Lesson Plan Objectives Based on Content Standards of the Grade 11 Earth and Life 

Science Curriculum Guide of ST1 

Date and content Content standards Lesson objectives Linking prerequisite 

knowledge of the lesson 

and planned strategy 
The learners 

demonstrate an 

understanding of: 

At the end of the lesson, 

the learners are expected 

to: 

June 27, 2017 - 

Origin and 

Structure of the 

Earth - Universe 

and the Solar 

System 

The formation of 

the universe and 

the solar system  

1. Recognize the 

uniqueness of the Earth, 

being the only planet in 

the solar system with 

properties necessary to 

support life, 2. Identify 

similarities and 

differences among the 

three planets, Venus, Mars 

and Earth, 3. Explain the 

 Used lecture 

and discussion 

with the aid of 

computer and 

television 

 Multiple 

choice type of 

test 
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impact of planet size to 

gravity, internal heat and 

atmosphere of the planet 

July 4, 2017 - 

Origin and 

Structure of the 

Earth - Earth 

Subsystems 

 The subsystems  1. Explain that the Earth 

consists of four 

subsystems, 2. Define the 

concept of system and 

recognize that the Earth as 

a system is composed of 

subsystems, 3. Show the 

contribution of 

personalities/ people in 

understanding the Earth 

system 

 The teacher 

asked 

questions like: 

what is the 

term used to 

describe the 

solid layers of 

the Earth such 

as crust, 

mantle and 

core?  

 Group activity 

 Group 

presentation 

July 11, 2017 - 

Earth Materials 

and Processes - 

Rocks and 

Minerals 

The origin and 

environment of 

common minerals 

and rocks 

Identify the common rock 

forming minerals using 

their physical and 

chemical properties 

 The teacher 

asked 

questions like: 

What are the 

layers of the 

Earth?   

 Used 

collaborative 

learning 

July 12, 2017 - 

Earth Materials 

and Processes - 

Rocks and 

Minerals 

The origin and 

environment of 

common minerals 

and rocks 

Identify the common rock 

forming minerals using 

their physical and 

chemical properties 

 Used lecture 

and discussion 

 Pen and paper 

type of test  

July 21, 2017 - 

Earth Materials 

and Processes - 

Rocks and 

Minerals 

The origin and 

environment of 

common minerals 

and rocks 

The three main categories 

of rocks 
 The teacher 

asked 

questions like: 

what is 

erosion? What 

is weathering? 

 Inquiry 

approach and 

discussion 
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August 4, 2017 - 

Earth Materials 

and Processes - 

Rocks and 

Minerals 

The folding and 

faulting of rocks 

Describe how rocks 

behave under different 

types of stress such as 

compression, tensile and 

shearing  

 The teacher 

asked 

questions like: 

What are the 

different types 

of boundaries?  

 Collaborative 

learning and 

group activity  

September 5, 

2017 - 

Introduction to 

Life Science 

Historical 

development of 

the concept of life  

1. Explain the evolving 

concept of life based on 

emerging pieces of 

evidence, 2. Describe how 

the unifying themes in the 

study of life show the 

connections among living 

things and how they 

interact with one another 

and the environment 

 The teacher 

asked 

questions like: 

What is a cell?  

 Group 

dynamics 

September 7, 

2017 - 

Introduction to 

Life Science 

Historical 

development of 

the concept of life  

1. Explain the evolving 

concept of life based on 

emerging pieces of 

evidence, 2. Describe how 

the unifying themes in the 

study of life show the 

connections among living 

things and how they 

interact with one another 

and the environment 

 Lecture and 

discussion 

with the aid of 

computer and 

television 

September 8, 

2017 - 

Introduction to 

Life Science 

Historical 

development of 

the concept of life  

1. Explain the evolving 

concept of life based on 

emerging pieces of 

evidence, 2. describe how 

the unifying themes in the 

study of life show the 

connections among living 

things and how they 

interact with one another 

and the environment 

 Lecture and 

discussion 

with the aid of 

computer and 

television 

September 22, 

2017 – 

Bioenergetics 

How 

photosynthetic 

organisms capture 

light energy to 

form sugar 

molecules 

1. Explain how cells carry 

out functions required for 

life, 2. Explain how 

photosynthetic organisms 

use light energy to 

combine carbon dioxide 

and water to form energy 

 The teacher 

asked 

questions like: 

What are 

needed in 

order for 

photosynthesis 

to occur? 

 Group activity 

Note. 10 observations 
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Table 1 shows that the teacher was following the curriculum guide given by 

the Education Department. The set lesson objectives or learning competencies for 

each day are aligned with the content standards and ST1 was able to specify the 

planned strategy to teach the content. However, the teacher was not able to 

complete some lessons and attain the learning competencies in one meeting (50 

minutes). The teacher took three meetings to complete the lesson objectives such 

as the lesson on identifying the common rock forming minerals using their physical 

and chemical properties. Also, it took the teacher two meetings to achieve the 

objectives on explaining the evolving concept of life based on emerging pieces of 

evidence, and describing how the unifying themes in the study of life show the 

connections among living things and how they interact with one another. She 

emphasized that “time is a hindrance in completing the lesson and attaining the 

lesson objectives.” Although the curriculum guide from the Department of 

Education provides time duration for each content standard, difficulties emerge 

within the school and in relation to school facilities. Since the school lacks 

buildings for senior high school grades 11 and 12 students, the school decided that 

these levels take shifting schedules. The grade 12 students had their classes in the 

morning and the grade 11 students in the afternoon with a 50-minute per subject 

schedule. This was decided within the division level. Furthermore, Table 1 shows 

that the teacher tries to link prerequisite knowledge in his/her lessons, hence, 

showing respect to students’ prior knowledge. This process, which could help in 
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concept building and attaining lesson objectives is part of a student-centered 

classroom environment which is reflected in the teacher’s lesson design and 

implementation or procedures undertaken. 

 Enacted Curriculum 

 Enacted curriculum reflects how teachers structure and deliver their lessons 

to be consistent with the intended curriculum and aligned with the level of the 

received curriculum. Tables 2 and 3 show the enacted curriculum of teachers in 

terms of lesson design and implementation, and their propositional and procedural 

knowledge. 

Lesson Design and Implementation  

Table 2 

Lesson Design and Implementation, and Classroom Culture of ST1 

Items for 

Lesson Design and Implementation, and Classroom 

Culture 

Frequency of 

observation 

Weighted 

average 

4 3 2 1 0 

The instructional strategies and activities considered the 

students’ prior knowledge and the preconceptions 

inherent therein. 

0 1 9 0 0 2.1 

The lesson was designed to engage students as members 

of a learning community. 

1 1 4 4 0 1.9 

In this lesson, student exploration preceded formal 

presentation. 

0 3 4 1 2 1.8 

This   lesson   encouraged   students   to   seek   and   

value   alternative   modes   of investigation or of 

problem solving. 

0 0 3 5 2 1.1 

The focus and direction of the lesson was often 

determined by ideas originating from the students.  

0 3 3 4 0 1.9 

There was communicative interaction. 0 6 3 1 0 2.5 

There was a close student-teacher relationship. 3 3 3 1 0 2.8 

Note. 10 observations 
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Apparently, the most frequently observed characteristics of ST1 on lesson 

design and implementation are consideration for students’ prior knowledge and 

preconceptions; efforts in engaging the students as members of the learning 

community; and letting the ideas originating from the students direct the lesson. 

These characteristics describe a student-centered paradigm. In fact, the teacher even 

mentioned, “I usually use group dynamics during group activities and inquiry 

approach.” These student-centered strategies allow communicative interactions 

among students to occur and engage them to share their ideas and information. 

Quality science teaching (National Research Council, 1996) and good student-

teacher relationship promote high student engagement, intellectual growth and 

improve academic achievement (Calingacion, 2008; Dotson, 2001). 

However, due to the practice of guided inquiry in junior high school, 

engaging student exploration before formal presentation of the lesson and letting 

students seek alternative modes of investigation and problem solving are seldom 

observed in the teaching and learning process exhibited by ST1 (Arslan, 2014; 

Sadeh & Zion, 2009). The teacher even stated, “I give instructions and objectives 

to motivate the students and guide the direction of the lesson and I also give the 

definition of terms that were new to the students or complex words.” Accordingly, 

efforts of ST1 in engaging the students as part of the learning community still 

reflect a student-centered classroom. 
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Content Knowledge 

Table 3  

Propositional and Procedural Knowledge of ST1 

Items for 

Propositional Knowledge 

Frequency 

of 

occurrence 

Weighted 

average 

4 3 2 1 0 

The lesson involved fundamental concepts of the subject. 2 5 2 1 0 2.8 

The lesson promoted strongly coherent conceptual understanding. 5 5 0 0 0 3.5 

The teacher had a solid grasp of the subject matter content inherent in the 

lesson. 

3 6 1 0 0 3.2 

Elements of abstraction (i.e., symbolic representations, theory building) 

were encouraged when it was important to do so. 

1 3 4 5 1 2.6 

Connections with other content disciplines and/or real world phenomena 

were explored and valued. 

0 1 8 1 0 2 

Items for 

Procedural Knowledge 

      

Students used a variety of means (models, drawings, graphs, symbols, 

concrete materials, manipulatives, etc.) to represent phenomena. 

1 0 7 1 1 1.9 

Students made predictions, estimations and/or hypotheses and devised 

means for testing them. 

2 1 2 5 0 2 

Students were actively engaged in thought-provoking activities that often 

involved the critical assessment of procedures. 

0 2 4 4 0 2 

Students were reflective about their learning. 1 2 3 3 1 1.9 

Intellectual rigor, constructive criticism, and the challenging of ideas were 

valued. 

0 3 4 2 1 1.9 

Note. 10 observations       

 

The most frequently observed characteristic in terms of propositional 

knowledge of ST 1 is his/her ability to provide lessons that promote strongly 

coherent conceptual understanding and solid grasp of the subject matter content 

inherent in the lesson. This characteristic leads to providing the students with 

fundamental concepts of the lesson and allowing them to use elements of 
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abstraction and connect the lesson with other disciplines and real world phenomena 

although at an intermediate level. Teachers who exhibit and are able to deliver 

propositional knowledge can provide students with new concepts and knowledge 

which they could connect with their previous knowledge resulting to optimal 

learning (Aquino, 2000; Etkina, 2009). In terms of procedural knowledge, ST1 is 

at an intermediate level, which can be attributed to the intermediate and low level 

domains of lesson design and implementation. Lesson design and procedural 

knowledge are essential components in structuring the classroom (Piburn, 2002). 

Hence, it may be that ST1 is still transitioning from junior high school to senior 

high school science curriculum. The teacher even claimed that she needs to improve 

in some aspects, “I need to improve the way I give abstraction and in dividing the 

lessons that will be delivered or observe time management for the lesson and also 

in the use of computer or technology”. Nevertheless, ST1 continuously delivers the 

intended curriculum utilizing different strategies, integrating technology and using 

some assessment methods that she stated in the plan (see table 1). 

Received Curriculum 

Received curriculum can be measured using different assessment practices 

and it is also reflected in the students’ grades and mastery level. Table 4 shows the 

mastery level ST1’s students based on the final examination test results and the 

students grades. 
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Students’ Achievement 

        Table 4 

Test Results and Grades of ST1 Class 

Final examination results 

Score percentage No. of students Percentage of 

students 

Interpretation 

0-49% 7 20.00% Non-Mastery 

50-74% 18 51.43% Nearing Mastery 

75-100% 10 28.57% Mastery 

Total No. of 

Students 

35   

Grades  

65-74% 7 20.00% Failed 

75-100% 28 80.00% Passed 

Total No. of 

Students 

35   

Note. Data from the first quarter of the first semester. 

 

Table 4 shows that there is a large percentage (80%) of students who passed 

the test compared to those who failed (20%). The 20 percent of students who failed 

belong to the non-mastery level which could also be attributed to the 20 percent of 

the students who attained failing grades during the first quarter of the first semester. 

Although there is a large number of students who passed the first quarter 

examination, the number of students who failed should be considered and made a 

target for improvement by the teacher. These students could improve with the help 

of the teacher. The use of more appropriate strategies that would build a better 

learning environment for these students could be done to increase their mastery 

level and motivate them to learn since passing rate and mastery level can be 

associated with improvement of knowledge and strategies of the teacher (Caprara, 

Barbaranelli, Steca, & Malone, 2006). ST1 even stated, “STEM teachers should 
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study and deepen their knowledge which can be done through trainings and 

seminars to improve science teaching and student achievement.” 

Furthermore, as mentioned in the forgoing discussion, technology 

integration should also be done in the grade 11 science class. ST1 further stated, 

“Technology is a factor that can be considered when teaching in the senior high 

school. Students in the senior high school are more exposed to technology so I need 

to improve greatly in using technology.” Thus, technology integration enhances 

and supports the learning environment which could lead to students’ motivation 

and increased participation (Dockstader, 2008).  

Consequently, students’ motivation should also be taken into consideration 

as part of the received curriculum. Providing positive learning environment is part 

of teachers’ classroom management and instructional practices which promote 

student motivation in learning and influence student achievement (Mojavezin & 

Tamiz, 2012). Table 5 shows the consolidated responses on students’ motivation 

towards learning science of ST1 class.  

Students Motivation towards Learning Science 

Table 5 

Students Motivation towards Science Learning of ST1 Class 
Items Frequency of response Weighted 

average 
SA(5) A(4) U(3) D(2) SD(1) 

 I am willing to participate in this science 

subject because the content is exciting 

and changeable. 

9 18 5 0 0 4.13 



58 
 
 

 

 
 

 I am willing to participate in this science 

subject because the teacher uses a variety 

of teaching methods. 

4 22 5 1 0 3.91 

I am willing to participate in this science 

subject because the teacher does not put 

a lot of pressure on me. 

5 18 7 1 1 3.78 

I am willing to participate in this science 

subject because the teacher pays 

attention to me. 

2 19 11 0 0 3.72 

I am willing to participate in this science 

subject because it is challenging. 

14 13 4 1 0 4.25 

I am willing to participate in this science 

subject because students are involved in 

discussions. 

7 20 5 0 0 4.06 

I am willing to participate in this science 

subject because I am motivated by the 

teacher. 

1 23 7 0 1 3.72 

I am willing to participate in this science 

subject because the learning activities are 

relevant to daily life situations. 

9 17 5 1 0 4.06 

Average      3.95 

Note. 32 respondents        

 

As gleaned from Table 5, the students were willing to participate in the 

science class of ST1 because they appreciate the excitement and challenges brought 

about by the subject. These students value how ST1 designs her activities for the 

students to be able to see the relevance of the topic to daily life and how the students 

are involved in the discussion. These factors affect the students’ willingness to 

participate in classroom discussion. ST1 even claimed, “Students’ interest is 

enhanced during inquiry while sharing of experiences and thoughts happen during 

group dynamics”. Hence, the way a teacher enacts the intended curriculum 
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influences the received curriculum by the students. The average mean is 3.95, 

which means that the willingness or motivation of the students in ST1 class is high 

Alignment of the Intended, Enacted and Received Curriculum of ST1 

Table 6  

Alignment of the Intended, Enacted and Received Curriculum of ST1 

Intended Curriculum Enacted Curriculum Received Curriculum 

Content standards Structuring the lesson and 

mode of delivery 

Student achievement 

The learners demonstrate an 

understanding of: 

 The formation of the 

universe and the solar 

system 

 The subsystems 

 The origin and 

environment of 

common minerals 

and rocks 

 The folding and 

faulting of rocks 

 How photosynthetic 

organisms capture 

light energy to form 

sugar molecules 

Lesson Design and 

Implementation: 

 Consideration for 

students’ prior 

knowledge and 

preconceptions 

 Efforts in engaging 

the students as 

members of the 

learning community 

 Letting the ideas 

originating from the 

students direct the 

lesson 

 Good communicative 

interaction and 

relationship 

 

Propositional and Procedural 

Knowledge: 

 Ability to provide 

lessons that promote 

strongly coherent 

conceptual 

understanding 

 Solid grasp of the 

subject matter content 

inherent in the lesson 

 Providing students 

with fundamental 

concepts of the lesson 

and allowing them to 

use elements of 

abstraction and 

connecting the lesson 

with other disciplines 

Test Results from the 

Teachers’ Mean Profile: 

 7 students attained 0 

to 49 percent correct 

answers on the first 

quarter examination 

which means that 20 

percent are non-

mastery students.  

 18 students attained 

50 to 74 percent 

correct answers on 

the first quarter 

examination which 

means that 51.43 

percent are nearing 

mastery students.  

 10 students attained 

75 to 100 percent 

correct answers on 

the first quarter 

examination which 

means that 28.57 

percent are nearing-

mastery students.  

 

Students First Quarter 

Grades: 

 7 students received a 

grade ranging from 

65 to 74 which is 

equivalent to the 20 

percent of the 

students who failed 

in the first quarter of 

the first semester. 
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and real world 

phenomena 

 Students were 

actively engaged in 

thought-provoking 

activities that often 

involved the critical 

assessment of 

procedures 

 Students made 

predictions, 

estimations and/or 

hypotheses and 

devised means for 

testing them 

 

Observed strategies: 

 Lecture and 

Discussion 

 Use of Inquiry 

Approach 

 Group Dynamics 

 Group Activities and 

Collaborative 

Learning 

 Use of power point 

presentations with the 

aid of computer and 

television 

 Use of different 

assessment methods 

 28 students received 

a grade ranging 

from 75 to 100 

which is equivalent 

to the 80 percent of 

students who passed 

in the first quarter of 

the first semester. 

 

Main Reasons why students 

are motivated to learn 

science: 

 The science subject 

is challenging. 

 The content of the 

subject is exciting 

and changeable. 

 The students are 

involved in the 

discussions 

 The learning 

activities are 

relevant to daily life 

situations. 

 

As seen on Table 6, the content standards specified in the intended 

curriculum were found in the lessons designed by ST1. Her identification of content 

standards was also guided by her researches on Grade 11 STEM learning 

competencies. According to ST1, “Based on the researches I've done for my lesson 

plan, the concepts in the senior high school were much higher in level compared 

with the junior high school.” This progression of the intended curriculum 

emphasizing continuity with increasing level of complexity convinced ST1 to 
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structure lessons that give consideration for students’ prior knowledge and 

preconceptions. Consideration for students’ prior knowledge was observed as she 

used strategies such as inquiry approach, which in turn, allows her to provide 

lessons that promote strongly coherent conceptual understanding. The use of 

inquiry approach allowed ST1 to deduce ideas originating from the students to 

direct the lesson, which also provided the students with fundamental concepts of 

the lesson and allowed them to use the elements of abstraction and connect the 

lesson with other disciplines and real world phenomena. This procedure was highly 

appreciated by the students (see Table 6) because the learning activities were 

relevant to their daily life situations. In fact, even ST1 sees the relevance of her 

lesson as she stated, “Lessons in the senior high school science can be seen and 

used in real life situations.”  

  Furthermore, the content standards in ST1 lesson plans were designed in 

such a way that the students were engaged as members of the learning community 

resulting to procedures that actively engaged the students in thought-provoking 

activities that allow them to make predictions, estimations and/or hypotheses and 

devise means for testing them such as group dynamics and collaborative learning 

(Woolfolk, 2005), which are within the paradigm of constructivism. These lesson 

design and procedures the lessons exciting and challenging, which in turn motivate 

the students and increase their willingness to learn about science concepts. 

Accordingly, majority of ST1’s students passed the test and are at the nearing 
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mastery and mastery levels. This could be the result of the students’ motivation 

towards learning science which is in congruence with the intended curriculum as 

enacted by ST1. 

 ST1 lesson design, implementation, procedures and strategies resulted to 

majority of students who attained nearing mastery and mastery levels, and passing 

grades during the first quarter of the first semester. Thus, congruency of the 

intended, enacted and received curriculum is achieved with proper implantation of 

the enacted curriculum. 

 

STEM Teacher 2 (ST2) 

Intended Curriculum 

Table 7 shows the content standards and the aligned lesson objectives of 

ST2 which also reflect the consideration for prerequisite knowledge of students and 

some strategies used by ST2.  

Table 7 

List of Lesson Plan Objectives Based on Content Standards of the Grade 11 Earth and Life 

Science Curriculum Guide of ST2 

Date and content Content standards Lesson objectives Linking prerequisite 

knowledge of the 

lesson and planned 

strategy 

The learners 

demonstrate an 

understanding of: 

At the end of the lesson, 

the learners are 

expected to: 

June 28, 2017 - 

Origin and Structure 

of the Earth - 

Universe and the 

Solar System 

The subsystems 

that make up the 

Earth and the 

Earth's internal 

structure 

1. Identify the layers of 

the Earth, 2. 

Demonstrate the 

different layers of the 

Earth through a model, 

3. Describe the layers of 

the Earth  

 The teacher 

asked 

questions like: 

what are the 

things found 

inside the 
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Earth? What is 

geosphere?  

 Group activity 

and discovery 

approach 

June 30, 2017 - 

Earth Materials and 

Processes - Rocks 

and Minerals 

The origin and 

environment of 

common minerals 

and rocks 

1. Describe the physical 

properties of rocks and 

minerals, 2. Identify the 

common rock forming 

minerals using their 

physical properties 

 The teacher 

asked 

questions like: 

What are the 

different types 

of rocks? 

 Discovery 

approach 

July 4, 2017 - Earth 

Materials and 

Processes - Rocks 

and Minerals 

The origin and 

environment of 

common minerals 

and rocks 

1. Describe the physical 

properties of rocks and 

minerals, 2. Identify the 

common rock forming 

minerals using their 

physical properties 

 Used 

PowerPoint 

presentation in 

her lecture and 

discussion 

 Fill in the 

blank and 

identification 

type of test 

July 18, 2017 - 

Earth Materials and 

Processes - 

Exogenic Processes 

Geologic process 

on the surface of 

the Earth 

Differentiate physical, 

chemical and biological 

weathering 

 Teacher asked 

questions like: 

What is 

weathering? 

 Collaborative 

learning and 

discovery 

approach 

 Used of group 

presentation 

July 19, 2017 - 

Earth Materials and 

Processes - 

Exogenic Processes 

Geologic process 

on the surface of 

the Earth 

Differentiate physical, 

chemical and biological 

weathering 

 Lecture and 

discussion 

August 1, 2017 - 

Earth Materials and 

Processes - 

Deformation of the 

Crust 

Plate tectonics 1. Explain the 

continental drift theory, 

2. Place together a 

puzzle of the 

supercontinent Pangea, 

3. cite evidences of the 

continental drift theory 

 The teacher 

asked 

questions like: 

What is 

Pangea?  

 Group 

activities 

August 8, 2017 - 

History of the Earth 

History of the 

Earth 

Describe how the 

Earth's history can be 

interpreted from the 

geologic time scale 

 Used 

PowerPoint 

presentation in 

her lecture and 

discussion 
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September 6, 2017 

– Bioenergetics 

The cell as the 

basic unit of life 

1. Identify the parts of 

the cell, 2. Differentiate 

plant cell from animal 

cell, 3. explain how 

cells carry out functions 

required for life 

 The teacher 

asked 

questions like: 

What is a cell?  

 Discovery 

approach 

September 7, 2017 

– Bioenergetics 

The cell as the 

basic unit of life 

1. Identify the parts of 

the cell, 2. Differentiate 

plant cell from animal 

cell, 3. Explain how 

cells carry out functions 

required for life 

 The teacher 

asked 

questions like: 

What is a cell?  

 Discovery 

approach 

September 28, 2017 

- Perpetuation of 

Life 

How genes work 1. Create and decode a 

DNA recipe, 2. Explain 

how variations in DNA 

lead to the inheritance 

of different traits, 3. 

Explain how the 

information on DNA 

allows the transfer of 

genetic information 

 The teacher 

asked 

questions like: 

What is a 

DNA? 

 Group 

activities and 

performance 

based 

assessment 

Note. 10 observations  

 

ST2 followed the curriculum guide given by the Department of Education 

when it comes to content and content standards. The lesson objectives or learning 

competencies set to be attained for the day were also aligned with the content 

standards. ST2 was not able to complete lessons such as the origin and environment 

of common minerals and rocks; geologic process on the surface of the Earth and 

the cell as the basic unit of life. He/she said that the time allotted for 1 session is 

not enough to finish the lesson. Surprisingly, ST2 stated, “Enhancement of 

techniques, creativeness and resourcefulness should be practiced to be able to 

adapt to the different situations in the senior high school.” ST2 further claimed, 

“I’ll try to create new strategies and find other resources to become more efficient 
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in managing time to finish all the topics in a lesson.” Hence, delivery of the 

intended curriculum is influenced by how a teacher designs and implements his/her 

lesson (Nolet and McLaughlin, 2000). 

Enacted Curriculum 

Tables 8 and 9 show the enacted curriculum of ST2 in terms of lesson design 

and implementation, and her propositional and procedural knowledge. 

Lesson Design and Implementation  

Table 8 

Lesson Design and Implementation, and Classroom Culture of ST2 

Items for 

Lesson Design and Implementation, and Classroom 

Culture 

Frequency of 

observation 

Weighted 

average 

4 3 2 1 0 

The instructional strategies and activities considered the 

students’ prior knowledge and the preconceptions 

inherent therein. 

0 4 6 0 0 2.4 

The lesson was designed to engage students as members 

of a learning community. 

3 7 0 0 0 3.3 

In this lesson, student exploration preceded formal 

presentation. 

0 10 0 0 0 3 

This   lesson   encouraged   students   to   seek   and   

value   alternative   modes   of investigation or of 

problem solving. 

1 4 5 0 0 2.6 

The focus and direction of the lesson was often 

determined by ideas originating from the students.  

0 6 4 0 0 2.6 

There was a communicative interaction. 1 9 0 0 0 3.1 

There was a student-teacher relationship. 6 4 0 0 0 3.6 

Note. 10 observations       

 

Table 8 shows that ST2 frequently designed, as observed, lessons for more 

enjoyable communicative interaction and positive student-teacher relationship. 

This characteristic of ST 2 led to good communicative interaction and positive 
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student-teacher relationship. ST 2 even claimed, “I used learning-by-doing, 

collaborative strategy and discovery approach”. Hence his/her observed 

characteristic, of letting the students explore while engaging them as part of the 

learning community might be attributed to the teaching strategies she used. 

Furthermore, this characteristic might also be the reason for her intermediate, yet 

developing characteristics, which are; encouraging   students   to   seek   and   value   

alternative   modes   of investigation or of problem solving, and designing lessons 

that are directed by ideas originating from the students and sensitivity to prior 

knowledge. ST2 further stated, “I inquire, motivate and encourage students to 

participate in the classroom activities and discussions”. Hence, ST2 promotes a 

student-centered classroom that utilizes inquiry and discovery approach wherein 

the teachers let their students search, ask questions and find out new concepts and 

learnings (Houtz, 2010). 

Content Knowledge 

Table 9 

Propositional and Procedural Knowledge of ST2 

Items for 

Propositional Knowledge 

Frequency of 

occurrence 

Weighted 

average 

4 3 2 1 0 

The lesson involved fundamental concepts of the subject. 4 6 0 0 0 3.4 

The lesson promoted strongly coherent conceptual 

understanding. 

4 6 0 0 0 3.4 

The teacher had a solid grasp of the subject matter content 

inherent in the lesson. 

4 6 0 0 0 3.4 

Elements of abstraction (i.e., symbolic representations, 

theory building) were encouraged when it was important 

to do so. 

3 5 2 0 0 3.1 
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Connections with other content disciplines and/or real 

world phenomena were explored and valued. 

5 1 4 0 0 3.1 

Items for 

Procedural Knowledge 

      

Students used a variety of means (models, drawings, 

graphs, symbols, concrete materials, manipulatives, etc.) 

to represent phenomena. 

1 4 5 0 0 2.6 

Students made predictions, estimate and/or hypotheses 

and devised means for testing them. 

0 7 3 0 0 2.7 

Students were actively engaged in thought-provoking 

activities that often involved the critical assessment of 

procedures. 

1 3 6 0 0 2.5 

Students were reflective about their learning. 1 4 5 0 0 2.6 

Intellectual rigor, constructive criticism, and the 

challenging of ideas were valued. 

1 7 2 0 0 2.9 

Note. 10 observations 

 

The most observed characteristic in terms of propositional knowledge 

occurring in ST2’s class included a solid grasp of the concept which includes 

knowledge of the fundamental concepts of the subject, and a better concept 

understanding for the students. This characteristic was evident when ST2 showed 

capabilities for using elements of abstraction and connecting lessons with other 

disciplines and real life situations. Accordingly, propositional knowledge helped 

the students to learn new concepts which they can apply in real life situations. ST2 

even stated, “Learning occurs in a science class when students can apply what they 

have learned in real life situations or they can solve problems or answer questions 

easily”. Quality science teaching engages students to ask questions, acquire 

knowledge, construct and test explanations, and communicate ideas with others 

(National Research Council, 1996). In addition, the most observed characteristics 
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of ST2 in terms of procedural knowledge highlighted constructive criticism and 

testing of devised hypothesis. These characteristics might be attributed to the 

aforementioned strategies used by ST2 and might be associated with the 

intermediate, yet developing level of procedural outcomes such as: students 

representing phenomena in different ways, students’ reflection on their learning and 

active engagement of students in thought-provoking activities. In fact, ST2 even 

emphasized during the last observation, “I have seen everyone participating and 

enjoying their activity”. Furthermore, ST2 delivers the intended curriculum using 

different strategies that enable students to properly receive the intended curriculum. 

Received Curriculum 

Students’ Achievement. 

Table 10 shows the mastery level of ST2’s students based on the final 

examination test results and the students’ grades.      

        Table 10 

Test Results and Grades of ST2 Class 

Final examination results 

Score percentage No. of students Percentage of 

students 

Interpretation 

0-49% 6 12.24% Non-Mastery 

50-74% 29 59.18% Nearing Mastery 

75-100% 14 28.57% Mastery 

Total No. of 

Students 

49   

Grades  

65-74% 6 12.24% Failed 

75-100% 43 87.76% Passed 

Total No. of 

Students 

49   

Note. Data from the first quarter of the first semester. 
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Table 10 shows that there is a large percentage (87.76%) of the students 

who passed the test compared to those who failed (12.24%). The percentage of 

students who passed is higher compared to the percentage of those who failed. The 

students who failed in the test belong to the group of non-mastery level. The 

percentage of students who got failing grades during the first quarter of the first 

semester is the same as the percentage of the students who failed in the test. The 

number of students without mastery should be taken into consideration in 

improving the teaching and learning process. Improvement in the way the teachers 

builds the students learning environment could help these students to get passing 

grades and increase their motivation to be able to pass the second quarter of the first 

semester. Passing rate and mastery level can be associated with the level of interest 

of the students in learning motivated by the teachers’ strategy (Mojavezi & Tamiz 

2012). ST2 even stated during the last observation, “I see and feel the interest of 

the class to learn” Table 11 shows the consolidated responses on students’ 

motivation towards learning science of ST2 class.  

Students Motivation towards Learning Science 

Table 11 

Students Motivation towards Science Learning of ST2 Class 

Items  Frequency of response Weighted 

average SA(5) A(4) U(3) D(2) SD(1) 

I am willing to participate in this science 

subject because the content is exciting and 

changeable. 

9 22 0 0 0 4.29 
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I am willing to participate in this science 

subject because the teacher uses a variety of 

teaching methods. 

8 20 3 0 0 4.16 

I am willing to participate in this science 

subject because the teacher does not put a 

lot of pressure on me. 

15 10 6 0 0 4.29 

I am willing to participate in this science 

subject because the teacher pays attention to 

me. 

15 12 4 0 0 4.35 

I am willing to participate in this science 

subject because it is challenging. 

10 21 0 0 0 4.32 

I am willing to participate in this science 

subject because students are involved in 

discussions. 

5 21 5 0 0 4.00 

I am willing to participate in this science 

subject because I am motivated by the 

teacher. 

4 25 1 1 0 4.03 

I am willing to participate in this science 

subject because the learning activities are 

relevant to daily life situations. 

15 10 6 0 0 4.29 

Average      4.22 

Note. 31 respondents 

 

As gleaned from Table 11, ST2 got the highest rating for the item that the 

student is willing to participate in the science subject because the teacher pays 

attention to them. This might also be the reason why ST2 got a high rating for the 

item which states that students are willing to participate in the science subject 

because the teacher does not put a lot of pressure on them. These responses from 

the students might be attributed to the ST2 lesson design. This refers to the item in 

the scale which states that the lesson was designed to engage students as members 

of a learning community. Engaging students’ active participation with patience 

results to good student-teacher relationship and creates a more positive learning 
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environment. ST2 even stated, “I am patient and I always try to involve the students 

in activities and discussions.” The average mean is 4.22 which means that the 

willingness or motivation of the students in ST2 class is high. 

Alignment of the Intended, Enacted and Received Curriculum 

Table 12  

Alignment of the Intended, Enacted and Received Curriculum of ST2 

Intended Curriculum Enacted Curriculum Received Curriculum 

Content standards Structuring the lesson and 

mode of delivery 

Student achievement 

The learners demonstrate an 

understanding of: 

 The subsystems that 

make up the Earth 

and the Earth's 

internal structure 

 The origin and 

environment of 

common minerals 

and rocks 

 Geologic process on 

the surface of the 

Earth  

 Plate tectonics 

 History of the Earth 

 The cell as the basic 

unit of life 

 How genes work 

Lesson Design and 

Implementation: 

 Letting the students 

explore while 

engaging them as part 

of the learning 

community 

 Encouraging   

students   to   seek   

and   value   

alternative   modes   of 

investigation or of 

problem solving 

 Designing lessons 

that are directed by 

ideas originating from 

the students and 

sensitivity to prior 

knowledge 

 Good communicative 

interaction and 

relationship 

 

Propositional and Procedural 

Knowledge:  

 Solid grasp of the 

subject matter.  

 Lesson involved 

fundamental concepts 

and promoted 

strongly coherent 

conceptual 

understanding 

Test Results from the 

Teachers’ Mean Profile: 

 6 students attained 0 

to 49 percent correct 

answers on the first 

quarter examination 

which means that 

12.24 percent are 

non-mastery 

students.  

 29 students attained 

50 to 74 percent 

correct answers on 

the first quarter 

examination which 

means that 59.18 

percent are nearing 

mastery students.  

 14 students attained 

75 to 100 percent 

correct answers on 

the first quarter 

examination which 

means that 28.57 

percent are nearing-

mastery students.  

 

Students First Quarter 

Grades: 

 6 students received a 

grade ranging from 

65 to 74 which is 

equivalent to the 
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 Values intellectual 

rigor, constructive 

criticism, and the 

challenging of ideas. 

 Students made 

predictions, estimate 

and/or hypotheses and 

devised means for 

testing them 

 Students were 

allowed to reflect 

about their learning 

 Students used a 

variety of means 

(models, drawings, 

graphs, symbols, 

concrete materials, 

manipulatives, etc.) to 

represent phenomena 

 

Observed strategies: 

 Lecture and 

Discussion 

 Discovery approach 

 Use of Inquiry 

Approach 

 Group Dynamics 

 Group Activities and 

Collaborative 

Learning 

 Use of power point 

presentations with the 

aid of computer and 

television 

 Use of different 

assessment methods 

(rubric-based) 

12.24 percent of the 

students who failed 

in the first quarter of 

the first semester. 

 43 students received 

a grade ranging from 

75 to 100 which is 

equivalent to the 

87.76 percent of 

students who passed 

in the first quarter of 

the first semester. 

 

Main Reasons why students 

are motivated to learn 

science: 

 The teacher pays 

attention to them. 

 The science subject 

is challenging. 

 The learning 

activities are 

relevant to daily life 

situations. 

 The content is 

exciting and 

changeable. 

 The teacher does not 

put a lot of pressure 

on them. 

 

The concepts and lesson objectives included in the lesson plans of ST2 were 

relevant and were based on the content standards of the Education Department. She 

was aware that these content standards follow the spiraling of the curriculum. This 

is the reason why she structured her lessons in a way that respected prior knowledge 
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of the students. She even stated, “The lessons in the senior high school are 

continuation of lessons from the junior high school”. Furthermore, her lesson 

structure allowed her students to explore while engaging them as part of the 

learning community and encouraged them   to   seek   and   value   alternative   

modes   of investigation or of problem solving. These lesson design and 

implementation bring excitement and challenge to the students which, in turn, 

motivate them to learn about science concepts.  

ST2 used the discovery approach, which allowed the students to explore 

even before the lesson was formally presented to them, and this style encouraged 

them to formulate their hypothesis and devise their own means of testing the 

concepts of the lessons. These characteristics further engaged the students as 

members of the learning community that extracted their feelings that they are 

members of the learning community, by involving them in activities and discussion. 

ST2 doesn’t put any pressure on them, creating a positive learning environment 

which enable a majority of the students to pass the subject and attain nearing 

mastery and mastery levels. Utilizing rubrics in performance-based assessment and 

evaluation makes the students aware of their performance, leading to better 

achievement.  

 ST2 allowed her students to be reflective about their learning and to give 

constructive criticisms during group activities and discussions, which made the 

students recognize the relevance of their lessons to daily life situations. This design 
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of the curriculum that is delivered by ST2 develop students’ awareness. ST2 even 

claimed, “The curriculum helps the growth and development of the learners 

especially in their chosen field of work and this is a big contribution to the progress 

of education.” 

 ST2 lessons appreciated by the students’ who saw their relevance. This 

means that the intended curriculum was operationalized. This successful 

operationalization of the intended curriculum was possible because of the proper 

lesson design and implementation of procedures done by ST2.   

 

STEM Teacher 3 (ST3) 

Intended Curriculum 

Table 13 shows the content standards and the aligned lesson objectives of 

ST3 which also reflect the consideration for prerequisite knowledge of students and 

some strategies used by ST3.  
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Table 13 

List of Lesson Plan Objectives Based on Content Standards of the Grade 11 Earth and Life 

Science Curriculum Guide of ST3 

Date and Content Content Standards Lesson Objectives Linking prerequisite 

knowledge of the 

lesson and planned 

strategy 

The learners 

demonstrate an 

understanding of: 

At the end of the lesson, 

the learners are 

expected to: 

June 23, 2017 - 

Origin and 

Structure of the 

Earth - Universe 

and the Solar 

System 

The formation of 

the universe and 

the solar system  

1. Recognize the 

difference in the 

physical and chemical 

properties between the 

Earth and its 

neighboring planets, 2. 

Identify factors that 

allow a planet to 

support life 

 Lecture and 

discussion 

with the aid of 

computer and 

television 

 True or false 

type of 

question   

June 30, 2017 - 

Origin and 

Structure of the 

Earth - Earth 

Subsystems 

The subsystems 

that make up the 

Earth and the 

Earth's internal 

structure 

1. Define the concept of 

a system, 2. Recognize 

the Earth as a system 

composed of 

subsystems 

 The teacher 

asked 

questions like: 

Can you give 

example of an 

Earth system? 

 Inquiry 

approach 

July 3, 2017 - 

Origin and 

Structure of the 

Earth - Earth 

Subsystems 

The subsystems 

that make up the 

Earth and the 

Earth's internal 

structure 

1. Define the concept of 

a system, 2. Recognize 

the Earth as a system 

composed of 

subsystems 

 The teacher 

asked 

questions like: 

What are the 

different 

spheres of the 

Earth? 

 Group activity 

July 17, 2017 - 

Origin and 

Structure of the 

Earth and Earth 

Materials and 

Processes - Earth 

Subsystems, and  

Rocks and 

Minerals 

The subsystems 

that make up the 

Earth, The three 

main categories of 

rock and the origin 

and environment of 

common minerals 

and rocks 

Identify the common 

rock forming minerals 

using their physical and 

chemical properties and 

answer the test 

 Used lecture 

and discussion 

with the aid of 

computer and 

television 
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July 19, 2017 - 

Earth Materials and 

Processes - 

Exogenic Processes 

Geologic processes 

that occur on the 

surface of the Earth 

such as weathering, 

erosion, mass 

wasting and 

sedimentation 

Describe how rocks 

undergo weathering  
 The teacher 

ask questions 

like: What is 

weathering? 

Used group 

activity and 

performance-

based 

assessment 

July 25, 2017 - 

Earth Materials and 

Processes - 

Endogenic 

Processes 

Geologic processes 

that occur within 

the Earth and the 

folding and 

faulting of rocks 

Describe how rocks 

behave under different 

types of stress such as 

compression, pulling 

apart and shearing  

 Lecture and 

discussion 

using power 

point 

presentation 

August 1, 2017 - 

Earth Materials and 

Processes - 

Deformation of the 

Crust 

Plate tectonics 1. Explain how 

continents drift, 2. Cite 

evidences that support 

continental drift 

 The teacher 

asked 

questions like: 

What is a plate 

boundary? 

 Group 

dynamics, and 

pen and paper 

type of test 

August 3, 2017 - 

Earth Materials and 

Processes - 

Deformation of the 

Crust 

Plate tectonics Explain how the 

seafloor spreads and 

describe the structure 

and evolution of the 

ocean basins 

 Discussion 

with the aid of 

computer and 

video clips 

and 

presentations 

 Identification 

type of test 

August 30, 2017 - 

Introduction to Life 

Science 

Historical 

development of the 

concept of life, the 

origin of first life 

forms and unifying 

themes in the study 

of life 

Describe how the 

unifying themes in the 

study of life show the 

connection among 

living things and how 

they interact with their 

environment 

 The teacher 

asked 

questions like: 

What are 

needed in 

order for 

photosynthesis 

to occur? 

 Group 

activity, 

recitation and 

group 

presentation 
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September 18, 

2017 - 

Bioenergetics 

How 

photosynthetic 

organisms capture 

light energy to 

form sugar 

molecules 

1. Identify the raw 

materials and products 

of light-dependent and 

light-independent 

reactions of 

photosynthesis, 2. 

Locate the part in the 

chloroplast where light-

dependent and light-

independent reactions 

take place, 3. Explain 

how photosynthetic 

organisms use light 

energy to combine 

carbon dioxide and 

water to form energy 

 The teacher 

asked 

questions like: 

What is 

photosynthesis

? 

 Role playing 

and 

collaborative 

activity 

Note. 10 observations 

 

 

Based on Table 13, ST3 followed the curriculum guide given by the 

Department of Education in terms of content and content standards. The lesson 

objectives or learning competencies set to be attained for the day were also aligned 

with the content standards. However, some of the lessons in the class of ST3 were 

not finished within one meeting because of the limited time. These are the lessons 

on the subsystems that make up the Earth, the Earth's internal structure, the origin 

and environment of common minerals and rocks, the subsystems of the Earth, 

geologic process on the surface of the Earth and plate tectonics. Internal agreement 

within the division for the allotment of 50-minutes per subject was done to 

accommodate all the students. This resulted to two shifts of classes. This allotted 

time period of 50 minutes results to lessons that could not be finished in one 

meeting. ST3 said during the last observation, “If there was more time, the students 

would be asked to fill out the table individually or do a picture analysis for the 
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students to be able to discover concepts.” She further stated, “I was not able to 

explain the Calvin cycle because of the lack of time. It is much better if the lesson 

is intended for two meetings”. Hence, time is a factor that affects how much 

intended curriculum could be delivered by the teacher.  

Enacted Curriculum 

Tables 14 and 15 show the enacted curriculum of ST3 in terms of lesson 

design and implementation, and their propositional and procedural knowledge. 

Lesson Design and Implementation  

Table 14 

Lesson Design and Implementation, and Classroom Culture of ST3 

Items for 

Lesson Design and Implementation, and Classroom 

Culture 

Frequency of 

observation 

Weighted 

average 

4 3 2 1 0 

The instructional strategies and activities considered the 

students’ prior knowledge and the preconceptions 

inherent therein. 

1 4 5 0 0 2.6 

The lesson was designed to engage students as members 

of a learning community. 

5 5 0 0 0 3.5 

In this lesson, student exploration preceded formal 

presentation. 

2 7 1 0 0 3.1 

This   lesson   encouraged   students   to   seek   and   

value   alternative   modes   of investigation or of 

problem solving. 

3 5 2 0 0 3.1 

The focus and direction of the lesson was often 

determined by ideas originating from the students.  

1 6 3 0 0 2.8 

There was a communicative interaction. 5 4 1 0 0 3.4 

There was a student-teacher relationship. 6 1 3 0 0 3.3 

Note. 10 observations       

 

The most frequently observed characteristic of ST3 in terms of lesson 

design and implementation is the provision to engage the students as members of a 



79 
 
 

 

 
 

learning community which leads to good communicative interaction and better 

student-teacher relationship. This also allows the students to explore before the 

formal presentation of the lesson and encourages them to seek and value alternative 

modes of investigation. ST3 claimed, “Teachers are facilitators, I assure that each 

lesson is activity based, what I do with or without observer is the same.” 

Content Knowledge 

Table 15 

Propositional and Procedural Knowledge of ST3 

Items  

Propositional Knowledge 

Frequency of 

occurrence 

Weighted 

average 

4 3 2 1 0 

The lesson involved fundamental concepts of the subject. 4 5 1 0 0 3.3 

The lesson promoted strongly coherent conceptual 

understanding. 

5 5 0 0 0 3.5 

The teacher had a solid grasp of the subject matter content 

inherent in the lesson. 

6 2 2 0 0 3.4 

Elements of abstraction (i.e., symbolic representations, 

theory building) were encouraged when it was important 

to do so. 

1 8 1 0 0 3 

Connections with other content disciplines and/or real 

world phenomena were explored and valued. 

3 3 4 0 0 2.9 

Items for 

Procedural Knowledge 

      

Students used a variety of means (models, drawings, 

graphs, symbols, concrete materials, manipulatives, etc.) 

to represent phenomena. 

1 5 4 0 0 2.7 

Students made predictions, estimates and/or hypotheses 

and devised means for testing them. 

3 5 2 0 0 3.1 

Students were actively engaged in thought-provoking 

activities that often involved the critical assessment of 

procedures. 

2 5 3 0 0 2.9 

Students were reflective about their learning. 3 4 3 0 0 3 

Intellectual rigor, constructive criticism, and the 

challenging of ideas were valued. 

2 5 3 0 0 2.9 

Note. 10 observations 
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The most observed characteristics in terms of propositional knowledge 

occurring in the ST 3 class include a solid grasp of the concept, which involves 

knowledge of the fundamental concepts of the subject, and coherence of concept 

understanding. These characteristics consequently provided a means for ST3 to 

show his/her capabilities in using abstraction where students are able to connect 

lessons with other concepts and real life situations. Accordingly, ST3’s 

propositional knowledge provides students with new learning. ST3 stated, 

“Generally we can say that there is learning when the students can apply what they 

learn in daily life situations, while inside the classroom there are many types of 

assessment to know if they learn.” However, ST3 suggested, “mastery of the lesson 

should be improved because we cannot teach what we don’t know. For example, I 

am a physics major and quite having some difficulties in teaching deeper concepts 

in biology.” Hence, improvement in content pedagogical knowledge should also be 

done by teachers.  

Additionally, the most observed characteristics of ST3 in terms of 

procedural knowledge are: allowing students to make predictions, estimates and/or 

hypotheses and devise means for testing them, encouraging reflective learning, 

valuing Intellectual constructive criticism, and challenging ideas, and engagement 

in thought provoking activities. However, observed occurrences of students using 

a variety of means such as models, drawings and graphs to represent phenomena 
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ranked lowest which may be attributed to some factors such as time constraints as 

mentioned in the forgoing discussion.  

Received Curriculum 

Table 16 shows the mastery level of ST3’s students based on the final 

examination test results and the students’ grades.  

Students’ Achievement 

        Table 16 

Test Results and Grades of ST3 Class 

Final examination results 

Score percentage No. of students Percentage of 

students 

Interpretation 

0-49% 5 10.00% Non-Mastery 

50-74% 38 76.00% Nearing Mastery 

75-100% 7 14.00% Mastery 

Total No. of 

Students 

50   

Grades  

65-74% 3 6.00% Failed 

75-100% 47 94.00% Passed 

Total No. of 

Students 

50   

Note. Data from the first quarter of the first semester. 

 

Table 16 shows that there are 47 (94%) students who attained a passing 

mark compared to the very low number of students who attained a failing mark. 

The percentage of passing students is 94 % which is high. The five students who 

failed are classified under non-mastery level. This is almost equal to the number of 

failed students. Student achievement in terms of grades and test results can be 

associated with the effective teaching strategies the teacher used (Dotson, 2001), 

ST3 stated during the last observation, “the strategies I used were effective because 
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so far their test answers were correct”. Table 17 shows the consolidated responses 

on students’ motivation towards learning science of ST3 class.  

Students Motivation towards Learning Science 

Table 17 

Students Motivation towards Science Learning of ST3 Class 

Items Frequency of response Weighted 

average SA(5) A(4) U(3) D(2) SD(1) 

I am willing to participate in this science 

subject because the content is exciting and 

changeable. 

12 28 3 0 0 4.21 

I am willing to participate in this science 

subject because the teacher uses a variety of 

teaching methods. 

15 23 5 0 0 4.23 

I am willing to participate in this science 

subject because the teacher does not put a lot 

of pressure on me. 

17 24 2 0 0 4.35 

I am willing to participate in this science 

subject because the teacher pays attention to 

me. 

15 25 3 0 0 4.28 

I am willing to participate in this science 

subject because it is challenging. 

15 25 3 0 0 4.28 

I am willing to participate in this science 

subject because students are involved in 

discussions. 

17 24 2 0 0 4.35 

I am willing to participate in this science 

subject because I am motivated by the 

teacher. 

9 32 2 0 0 4.16 

I am willing to participate in this science 

subject because the learning activities are 

relevant to daily life situations. 

11 30 2 0 0 4.21 

Average      4.26 

Note. 43 respondents 
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Most of the responses of the students about their willingness to participate 

point to the fact that ST3 involved them in the discussions without putting any 

pressure on them. This style may be attributed to ST3 lesson design that engages 

students as part of the learning community and the procedural knowledge of 

engaging students in thought-provoking activities. ST3 claimed, “I don’t want that 

I am the only one who speaks, I want to hear the voice of my students.” These    

characteristics of ST3 might also be associated with the students’ high ratings for 

the following items: the teacher pays attention to them and the subject is 

challenging. These are the reasons why they are willing to participate. ST3 stated, 

“I roam around the classroom during the activity to make sure that everyone is 

cooperating.” The students’ high rating on their willingness to participate in their 

science class can further be associated with the teacher’s use of a variety of 

methods, making the lessons exciting and challenging, and the application of the 

activities in real world situations. ST3 even claimed during the last observation, 

“aside from (SINEMOTO) the activity and abstraction, application was also a high 

light of the lesson since the students were able to answer the last question”. The 

average mean is 4.26 which means that the willingness or motivation of the students 

in ST3 class is high 

 

 

 



84 
 
 

 

 
 

Alignment of the Intended, Enacted and Received Curriculum 

Table 16  

Alignment of the Intended, Enacted and Received Curriculum of ST3 

Intended Curriculum Enacted Curriculum Received Curriculum 

Content Standards Structuring the Lesson and 

Mode of Delivery 

Student Achievement 

The learners demonstrate an 

understanding of: 

 The formation of the 

universe and the solar 

system 

 The subsystems that 

make up the Earth 

and the Earth's 

internal structure 

 The three main 

categories of rock 

and the origin and 

environment of 

common minerals 

and rocks 

 Geologic process on 

the surface of the 

Earth  

 Plate tectonics 

 Historical 

development of the 

concept of life, the 

origin of first life 

forms and unifying 

themes in the study of 

life  

 How photosynthetic 

organisms capture 

light energy to form 

sugar molecules 

Lesson Design and 

Implementation: 

 Lesson was designed 

to engage students as 

members of a 

learning community 

 Lesson   encouraged   

students   to   seek   

and   value   

alternative   modes   

of investigation or of 

problem solving 

 Lesson, student 

exploration preceded 

formal presentation 

 Good communicative 

interaction and 

student-teacher 

relationship 

 

Propositional and Procedural 

Knowledge:  

 Lesson promoted 

strongly coherent 

conceptual 

understanding.  

 Teacher had a solid 

grasp of the subject 

matter content 

inherent in the lesson 

 Lesson involved 

fundamental concepts 

of the subject 

 Students made 

predictions, estimates 

and/or hypotheses 

and devised means 

for testing them 

Test Results from Teachers 

Mean Profile: 

 5 students attained 0 

to 49 percent correct 

answers on the first 

quarter examination 

which means that 10 

percent are non-

mastery students.  

 38 students attained 

50 to 74 percent 

correct answers on 

the first quarter 

examination which 

means that 76 

percent are nearing 

mastery students.  

 7 students attained 

75 to 100 percent 

correct answers on 

the first quarter 

examination which 

means that 

14percent are 

nearing-mastery 

students.  

 

Students First Quarter 

Grades: 

 3 students received a 

grade ranging from 

65 to 74 which is 

equivalent to the 6 

percent of the 

students who failed 

in the first quarter of 

the first semester. 

 47 students received 

a grade ranging 

from 75 to 100 
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 Students were 

reflective about their 

learning 

. 

Observed strategies: 

 Lecture and 

Discussion 

 Role Playing 

 Use of Inquiry 

Approach 

 Group Dynamics 

 Group Activities and 

Collaborative 

Learning 

 Use of power point 

presentations with the 

aid of computer and 

television 

 Use of different 

assessment methods 

which is equivalent 

to the 94 percent of 

students who passed 

in the first quarter of 

the first semester. 

 

Main Reasons why students 

are motivated to learn 

science: 

 The students are 

involved in 

discussions. 

 The teacher does not 

put a lot of pressure 

on them. 

 The teacher pays 

attention to them. 

 The science subject 

is challenging. 

 The teacher uses a 

variety of teaching 

methods. 

 

The content standards found in ST3 lesson plans were relevant and based 

on the content and standards prescribed by the Department of Education. These 

content standards were properly transitioned in her lesson plan because of his solid 

grasp of the subject matter. This characteristic enabled ST3 to adapt to the lessons 

embedded in the senior high school science curriculum. ST3 stated, “The level of 

the senior high school science curriculum is deeper and the concepts STEM e more 

complex and there were many topics in the junior high school curriculum that were 

not explained well because the topics were limited to certain objectives. These 

topics and concepts are now included in the senior high school curriculum and it’s 

our task to deliver them to our students with the best of our knowledge and 

abilities.” Furthermore, ST3’s solid grasp of the subject matter is also shown in his 
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ability to design the lessons in such a way that it would involve fundamental 

concepts, and ensure strongly coherent student conceptual understanding with 

respect to the students’ prior knowledge. Accordingly, lesson design that involves 

students in the discussion utilize the inquiry approach which also considers the 

students’ prior knowledge.  

Furthermore, as gleaned from Table 16, ST3 designed and implemented her 

lesson in such a way that the students were engaged as part of the learning 

community, exploration was promoted, the students’ devised means to test 

hypothesis, and give constructive criticisms. These characteristics were reflected in 

her use of different strategies such as collaborative learning, group activities, role 

playing, technology integration and performance based assessment. These 

strategies are highly appreciated by the students as it is seen in the table that they 

are motivated and willing to learn science because the teacher uses a variety of 

teaching methods. Moreover, these strategies which reflects constructivism further 

involve the students and challenge them to create a positive learning environment 

that would influence their willingness to participate and enhance their science 

achievement and mastery level. Dotson (2001) stated that constructivist learning 

environment could enhance students’ achievement. 

ST3 enacted curriculum resulted to the congruent alignment of the intended 

and received curriculum. This is proven by the fact that majority of the students 
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who nearing mastery and mastery levels, and majority of the students received a 

passing grade during the first quarter of first semester. 

 

Synthesis of the Alignment of the three STEM Teachers Intended, 

Enacted and Received Curriculum  

The progression of the intended curriculum allows the learners to 

demonstrate scientific inquiry skills, understand and apply scientific knowledge, 

and develop and demonstrate scientific values and attitudes as seen in the content 

and the content standards from one grade level to another hence, reflecting the core 

objectives of the K to 12 science curriculum. Additionally, the intended K to 12 

science curriculum competencies can be delivered using various pedagogical 

approaches, unlike in the previous curriculum that featured more teacher-centered 

activities, and the use of lecture and discussion approaches, and pen and paper 

evaluation. These were mentioned by one of the senior high school science 

teachers, who said, “The curriculum now is more on collaboration and integration 

of subjects, and most competencies are high-level and lessons are tasks-oriented” 

(STEM Teacher 2), hence, operationalizing what the K to 12 science curriculum 

envisions. In fact, the science teachers in senior high school appreciate the 

framework of the new science curriculum and believe that it will produce 

individuals who are equipped with knowledge to compete in a knowledge-based 

society. 
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ST2 frequently designed lessons for more enjoyable communicative 

interaction and positive student-teacher relationship. This characteristic of ST 2 is 

different from ST 1 but they both lead their lessons to a good communicative 

interaction and student-teacher relationship. ST 2 even claimed, “I used learning-

by-doing, collaborative strategy and discovery approach”. Hence his/her observed 

characteristic, of letting the students explore while engaging them as part of the 

learning community might be attributed to his/her teaching strategies. 

Just like ST1, ST2 also promotes a student-centered classroom as seen in 

Table 15. Their difference is that ST2 uses the discovery approach and 

performance-based assessment. However, these teaching strategies and assessment 

practices still fall on the constructivist framework, just like in the case of ST1. This 

enacted curriculum wherein constructivist environment occurs can be divided into 

three major parts, namely; enacted curriculum for content, enacted curriculum for 

practices and enacted curriculum for assessment. Classroom activities that reflect 

constructivism can be identified from the teachers’ curricular, instructional, and 

assessment practices (Paek, Braun, Trapani, Ponte, & Powers, 2005). 

This is reflected in the ratings given for the scale item which states that the 

lesson was designed to engage students as members of a learning community. 

Engaging students’ active participation with patience results to good student-

teacher relationship and creates a more positive learning environment. ST2 even 

stated, “I am patient and always try to involve the students in activities and 
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discussion.” These characteristics of ST2 might also be the reason why his/her 

students’ passing percentage and nearing/mastery and mastery level percentages 

are a little higher compared with ST1. The difference is in the use of discovery 

approach by ST2. This strategy allows the students to explore even before the 

lesson is formally presented to them, and this encourages them to formulate their 

hypothesis and devise their own means of testing the concepts of the lessons. These 

characteristics further engage the students as members of the learning community. 

The students’ feelings that they are members of the learning community means that 

the teacher pays attention to them by involving them in activities and discussions. 

ST2 doesn’t put any pressure on them, creating a positive learning environment. 

Utilizing rubrics in performance-based assessment and evaluation gives the 

students awareness of their performance which results to better achievement.  

Similar with ST2, the most observed characteristics in terms of 

propositional knowledge occurring in the ST 3 class include a solid grasp of the 

concept, which involves knowledge of the fundamental concepts of the subject, and 

coherence of concept understanding. These characteristics consequently provided 

a means for ST3 to show his/her capabilities in using abstraction where students 

are able to connect lessons with other concepts and real life situations. Accordingly, 

ST3’s propositional knowledge provides students with new learning 

Role playing is the distinctive teaching strategy used by ST3, which is 

evidenced by the high frequency of occurrence of the lessons that engage students 
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as members of a learning community. Similarly, ST3 integrates technology in 

his/her lessons and uses different assessment methods. 

 

STEM Teachers Efficacy Beliefs 

STEM Teacher 1 (ST1) 

 Personal Teaching Efficacy Beliefs 

Table 19 

Personal Teaching Efficacy Beliefs of ST1 

Items  Score Level of agreement 

2.  I will continually find better ways to teach 

science. 

2(4)* Agree 

3.  Even when I try very hard, I don’t teach 

science as well as I do most subjects. 

5 Strongly Disagree 

5.  I know the steps necessary to teach science 

concepts effectively. 

2(4)* Agree 

6.  I am not very effective in monitoring 

science experiments. 

2 Agree 

8.  I generally teach science ineffectively. 4 Disagree 

12. I understand science concepts well enough 

to be effective in teaching it. 

3 Uncertain 

17. I find it difficult to explain why science 

experiments work to my students. 

4 Disagree 

18. I am typically able to answer students' 

science questions. 

3 Uncertain 

19. I am curious if I have the necessary skills 

to teach science. 

4 Disagree 

21. Given a choice, I will not invite the 

principal to evaluate my science teaching. 

4 Disagree 

22. When a student has difficulty 

understanding a science concept, I will 

usually be at a loss as to how to help the 

student understand it better. 

4 Disagree 

23. When teaching science, I will usually 

welcome student questions. 

2(4)* Agree 
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24. I do not know what to do to turn students 

on to science. 

3 Uncertain 

Average 3.69 Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 

 

Based on Table 19, ST1 believes that he teaches science better than he does 

other subjects which means that the teacher is confident in teaching science. 

Teachers that possess a strong sense of efficacy tend to be more open to new ideas, 

show more willingness to experiment with new methods and also exhibit greater 

levels of planning and organization (Woolfolk 2005). ST1 perceives that he knows 

the necessary steps to teach science. ST 1 knows that he/she is an effective science 

teacher and will continue to find better ways to teach science to attain the next 

highest rating (strongly agree level). Furthermore, ST1 believes that he/she is able 

to explain how science experiment works, guide students when they find difficulty 

in understanding science concepts and welcome students’ questions. These items 

fall in the agreeing level which gives ST1 the confidence in inviting the principal 

to evaluate his/her science teaching. These beliefs of teachers influence the general 

teaching efficacy, which is the belief that teaching, as a profession, can impact the 

learning of all students regardless of background which is also known as outcome 

expectancy beliefs (Tschannen-Moran & Woolfolk 2001). The average weighted 

mean of 3.69 reflects a high level of personal efficacy beliefs of ST1. 
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Outcome Expectancy Beliefs 

 
Table 20 

 

Outcome Expectancy Beliefs of ST1 

Items Score Level of agreement 

1.  When a student does better than usual in 

science, it is often because the teacher exerted 

extra effort. 

2(4)* Agree 

4.  When students’ grades in science improve, 

it is often due to their teacher having found a 

more effective teaching approach. 

2(4)* Agree 

7.  If students are underachieving in science, it 

is most likely due to ineffective science 

teaching. 

4(2)* Disagree 

9.  The inadequacy of a student's science 

background can be overcome by good 

teaching. 

4(2)* Disagree 

10. The low science achievement of some 

students cannot generally be blamed to their 

teachers. 

2 Agree 

11. When a low-achieving child progresses in 

science, it is usually due to the extra attention 

given by the teacher. 

4 Agree 

13. Enhanced effort in science teaching 

produces little change in some students' 

science achievement. 

4 Disagree 

14. The teacher is generally responsible for 

the achievement of students in science. 

2(4)* Agree 

15. Students' achievement in science is 

directly related to their teacher's effectiveness 

in science teaching. 

2(4)* Agree 

16. If parents comment that their child is 

showing more interest in science at school, it 

is probably due to the performance of the 

child's teacher. 

2(4)* Agree 

20. Effectiveness in science teaching has a 

little influence on the achievement of 

students. 

4 Disagree 

25. Even teachers with good science teaching 

abilities cannot help some kids learn science.  

4 Disagree 



93 
 
 

 

 
 

Average 3.83 Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 

 

As gleaned in Table 20, items 1, 10, 13, 15, and 16, are the most frequently 

observed beliefs of ST1. ST1 believes that the teacher’s effort and strategies may 

bring about student learning which may also be further enhanced with parents’ 

commitment and engagement. However, she also considers that low student 

achievement may be due to factors other than the teacher. Excellent instructional 

strategies and knowledge of the subject matter lead to effective science teaching 

and have an important role in the outlook of efficacy (Usher & Pajares, 2006). 

Studies have found strong correlations between teacher efficacy and student 

achievement in the classroom (Woolfolk, 2005). Some studies found out that when 

teachers feel that they could produce the desired outcomes, their students produce 

positive achievements (Czubaj, 1996), that student achievement in science is a 

function of teacher characteristics (Guerrero, 2005), that level of self-efficacy has 

an effect on students’ achievement in math (White, 2009), and that teacher efficacy 

has an impact on students’ achievement and motivation towards learning (Mojavezi 

& Tamiz, 2012). The average weighted mean of 3.87 reflects a high level of 

outcome expectancy beliefs of ST1. 
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STEM Teacher 2 (ST2) 

 Personal Teaching Efficacy Beliefs 

Table 21  

Personal Teaching Efficacy Beliefs of ST2 

Items Score Level of agreement 

2.  I will continually find better ways to teach 

science. 

1 (5)* Strongly Agree 

3.  Even when I try very hard, I don’t teach 

science as well as I do most subjects. 

5 Strongly Disagree 

5.  I know the steps necessary to teach science 

concepts effectively. 

1 (5)* Strongly Agree 

6.  I am not very effective in monitoring 

science experiments. 

5 Strongly Disagree 

8.  I generally teach science ineffectively. 5 Strongly Disagree 

12. I understand science concepts well enough 

to be effective in teaching it. 

1 (5)* Strongly Agree 

17. I find it difficult to explain why science 

experiments work to my students. 

4 Disagree 

18. I am typically able to answer students' 

science questions. 

1  (5)* Strongly Agree 

19. I am curious if I have the necessary skills 

to teach science. 

3 Uncertain 

21. Given a choice, I will not invite the 

principal to evaluate my science teaching. 

5 Strongly Disagree 

22. When a student has difficulty 

understanding a science concept, I will 

usually be at a loss as to how to help the 

student understand it better. 

5 Strongly Disagree 

23. When teaching science, I will usually 

welcome student questions. 

1 (5)* Strongly Agree 

24. I do not know what to do to turn students 

on to science. 

5 Strongly Disagree 

Average 4.85 Strongly Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 

 

Based on Table 21, the domains that are related to quality science teaching 

and the attainment of high ratings by ST2 include her belief that she will continually 
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find better ways to teach science, which got high rating and it reflects the teacher’s 

strong sense of efficacy. Consequently, based on the forgoing discussion, teachers 

with a strong sense of efficacy are confident and are more open to new ideas and 

are more willing to experiment with new methods to better meet the needs of their 

students (Woolfolk, 2005). These characteristics of ST2 gives her confidence in 

inviting the principal to evaluate his/her science teaching, to monitor his/her 

students’ experiments and to answer their questions, to better engage the students 

in science activities and to guide students having difficulties in understanding 

science concepts. These characteristics also influence the teachers’ outcome 

expectancy beliefs. In Table 20, ST2 strongly agrees that student achievement in 

science and improvement of grades are influenced by the teachers’ effectiveness in 

teaching. This implies that the teacher’s effectiveness in teaching is directly related 

with student achievement and improvement of grades in science. The average 

weighted mean of 4.85 reflects an outstanding level of personal efficacy beliefs of 

ST2. 

Outcome Expectancy Beliefs  

Table 22 

Outcome Expectancy Beliefs of ST2 

Items Score Level of agreement 

1.  When a student does better than usual in 

science, it is often because the teacher exerted 

extra effort. 

2 (4)* Agree 
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4.  When students’ grades in science improve, 

it is often due to their teacher having found a 

more effective teaching approach. 

1 (5)* Strongly Agree 

7.  If students are underachieving in science, it 

is most likely due to ineffective science 

teaching. 

4(2)* Disagree 

9.  The inadequacy of a student's science 

background can be overcome by good 

teaching. 

2 (5)* Agree 

10. The low science achievement of some 

students cannot generally be blamed to their 

teachers. 

1 Strongly Agree 

11. When a low-achieving child progresses in 

science, it is usually due to extra attention 

given by the teacher. 

1 (5)* Strongly Agree 

13. Enhanced effort in science teaching 

produces little change in some students' 

science achievement. 

4 Disagree 

14. The teacher is generally responsible for 

the achievement of students in science. 

1 (5)* Strongly Agree 

15. Students' achievement in science is 

directly related to their teacher's effectiveness 

in science teaching. 

1 (5)* Strongly Agree 

16. If parents comment that their child is 

showing more interest in science at school, it 

is probably due to the performance of the 

child's teacher. 

2 (4)* Agree 

20. Effectiveness in science teaching has a 

little influence on the achievement of 

students. 

5 Strongly Disagree 

25. Even teachers with good science teaching 

abilities cannot help some kids learn science.  

5 Strongly Disagree 

Average 4.17 Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 

 

As seen in Table 22, ST2 strongly agrees that good science teaching can 

compensate for the students’ inadequacy of science background and help them learn 

science. When a low-achieving child shows progress in science, it is usually due to 

the extra attention given by the teacher. ST2 also expresses her strong agreement 
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to items that show beliefs that effective teaching improves students’ science 

achievement and good science teaching can improve students’ background in 

science. The average weighted mean of 4.17 reflects a high level of outcome 

expectancy beliefs of ST1. 

 

STEM Teacher 3 (ST3) 

Personal Teaching Efficacy Beliefs     

Table 23 

Personal Teaching Efficacy Beliefs of ST3 

Items Score Level of agreement 

2.  I will continually find better ways to teach 

science. 

1 (5)* Strongly Agree 

3.  Even when I try very hard, I don’t teach 

science as well as I do most subjects. 

4 Disagree 

5.  I know the steps necessary to teach science 

concepts effectively. 

2 (4)* Agree 

6.  I am not very effective in monitoring 

science experiments. 

4 Disagree 

8.  I generally teach science ineffectively. 4 Disagree 

12. I understand science concepts well enough 

to be effective in teaching it. 

2 (4)* Agree 

17. I find it difficult to explain why science 

experiments work to my students. 

4 Disagree 

18. I am typically able to answer students' 

science questions. 

2 (4)* Agree 

19. I am curious if I have the necessary skills 

to teach science. 

5 Strongly Disagree 

21. Given a choice, I will not invite the 

principal to evaluate my science teaching. 

5 Strongly Disagree 

22. When a student has difficulty 

understanding a science concept, I will 

usually be at a loss as to how to help the 

student understand it better. 

5 Strongly Disagree 
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23. When teaching science, I will usually 

welcome student questions. 

1 (5)* Strongly Agree 

24. I do not know what to do to turn students 

on to science. 

5 Strongly Disagree 

Average 4.46 Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 

 

As observed in Table 29, responses of ST3 to items such as, I know the 

necessary skills to teach science effectively, I am very effective in monitoring 

science experiments, I understand science well enough to teach it and I generally 

teach science effectively, fall under the agreeing level only. These responses might 

be attributed to his/her strong agreement that he/she will continuously find better 

ways to teach science because she doubts that he/she has the necessary skills to 

teach science. As mentioned in the forgoing discussion, to increase the teachers’ 

level of efficacy, they need to continuously improve their teaching skills (Aquino, 

2000). Furthermore, ST3 strongly agrees that he/she knows how to engage students 

to learn science, that she welcomes students’ questions and knows what to do when 

students cannot understand science concepts which give him/her confidence to 

invite the principal to evaluate his/her science teaching. Knowledge, background 

and mastery of the subject matter, teacher’s above-average intelligence, and 

willingness to learn more by gathering new information with an analytical mind, 

are indicators of a teacher’s personal efficacy (Aquino, 2000; Lardizabal 1997). 

The average weighted mean of 4.46 of ST3 reflect a high level of personal efficacy 

beliefs of ST3. 
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Outcome Expectancy Beliefs  

Table 24 

Outcome Expectancy Beliefs of ST3 

Items Score Level of agreement 

1.  When a student does better than usual in 

science, it is often because the teacher exerted 

extra effort. 

2 (4)* Agree 

4.  When students’ grades in science improve, 

it is often due to their teacher having found a 

more effective teaching approach. 

1 (5)* Strongly Agree 

7.  If students are underachieving in science, it 

is most likely due to ineffective science 

teaching. 

2 (4)* Agree 

9.  The inadequacy of a student's science 

background can be compensated by good 

teaching. 

1 (5)* Strongly Agree 

10. The low science achievement of some 

students cannot generally be blamed on their 

teachers. 

2 Agree 

11. When a low-achieving student progresses 

in science, it is usually due to extra attention 

given by the teacher. 

1 (5)* Strongly Agree 

13. Enhanced effort in science teaching 

produces little change in some students' 

science achievement. 

4 Disagree 

14. The teacher is generally responsible for 

the achievement of students in science. 

3 Uncertain 

15. Students' achievement in science is 

directly related to their teacher's effectiveness 

in science teaching. 

3 Uncertain 

16. If parents comment that their child is 

showing more interest in science in school, it 

is probably due to the performance of the 

child's teacher. 

2 (4)* Agree 

20. Effectiveness in science teaching has a 

little influence on the achievement of 

students. 

4 Disagree 

25. Even teachers with good science teaching 

abilities cannot help some kids learn science.  

1 Strongly Agree 

Average 3.67 Agree 

Note. Some items have reverse scoring. They are enclosed in parenthesis to achieve 

consistency in scoring. 
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Based on Table 30, particularly in items 4, 9, 11, 25, the teacher shows 

strong agreement in terms of improvement in the students’ grades. It is due to the 

teacher having found a more effective teaching approach which could also be 

associated with their strong belief that the inadequacy of a student's science 

background can be compensated by good teaching. This belief can be attributed to 

their personal teaching efficacy beliefs that they will continue to find better ways 

to teach science. Furthermore, the teacher believes that when a low-achieving child 

progresses in science, it is usually due to the extra attention given by the teacher. 

This is very much aligned with the students’ high level of participation in science 

activities.  As mentioned in the foregoing discussions, students’ motivation towards 

learning (Mojavezi & Tamiz, 2012; Ashton 1996), classroom performance (Santos, 

2003) and learning satisfaction (Pan, 2012) can be influenced and are positively 

related with teaching efficacy. The average weighted mean of 3.67 of ST3 reflect a 

high level of outcome expectancy beliefs. 

 

Synthesis of the Efficacy Beliefs of the Three STEM Teachers  

It can be gleaned from table 19 that ST1’s level of personal teaching 

efficacy beliefs is high. She believes that she knows the necessary steps to teach 

science, knows how to monitor science experiments, welcomes students’ questions 

and teaches science well and effectively. However, she was uncertain if she 
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understands science concepts well but is typically able to answer students’ science 

questions. These uncertainties can be attributed to the fact that she is a physical 

science major while science subjects in the senior high school are composed of 

physical and biological sciences. ST1 even stated, “I had difficulties in teaching 

deep biology related subjects that is why I try to find time to study and research.” 

ST2 personal teaching efficacy beliefs are outstanding based from the 

results in table 21 ST2 believes that she knows the necessary steps in teaching 

science and understands science concepts well to be able to teach effectively. She 

is only uncertain if she has enough skills in teaching science. This uncertainty can 

be attributed to the fact that there are different strands and tracks in the senior high 

school. Earth and life science, and physical science are two core subjects for the 

different strands and tracks in the senior high school. These different strands and 

tracks are composed of different groups of learners who learn in different ways. 

The teachers’ skills in structuring the lesson in such a way that students will receive 

the content is very much important. According to ST2,  “changes in the strategies 

were done because of the different strands, for example, students in the GAS strand 

do more activities since they were able to explain the lesson while in SMAW , it is 

more on discussion on how to apply the concepts.” 

The level of personal teaching efficacy beliefs of ST3 is high as can be seen 

in table 23. Her beliefs that she understands science concepts well enough, knows 

the necessary steps in teaching science and possess skills to teach science make her 
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believe that she teaches science well and effective. These beliefs further transpire 

as she also believes that she can monitor science experiments and answer students’ 

questions about science concepts and experiments. ST3 even stated, “I feel 

confident in teaching when I know the lesson”. The teachers’ confidence in teaching 

a certain subject refers to personal teaching efficacy. Personal teaching efficacy is 

the belief of an individual teacher that he or she has the ability to reach all students 

(Tschannen-Moran & Woolfolk, 2000). 

Outcome expectancy belief refers to the level to which an individual 

believes that learning of students in a certain subject can be influenced by teachers’ 

actions (Wyatt, 2010). The level of outcome expectancy beliefs of ST1 is as high 

as the level of her personal teaching efficacy beliefs based from the results shown 

in Table 20. She believes that extra attention, enhanced effort in teaching and 

improved strategies could lead to students doing better in science, and increases 

their achievement. Furthermore, she also believes that good and effective science 

teaching could enhance students’ achievement. However, ST1 agrees that the low 

science achievement of some students cannot generally be blamed to their teachers 

but could be attributed to other factors that might influence students learning. ST2 

supports this attribution as she strongly agrees that low science achievement of 

some students cannot generally be blamed to their teachers. Conversely, ST2 

strongly agrees that students’ improvement in science achievement is due to 

teachers’ practices and effectiveness. She strongly believes that students' 
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achievement in science is directly related to their teacher's effectiveness in science 

teaching. ST3 strongly believes that low-achieving students can progress by giving 

them extra attention. Inadequacy of students’ background in science can be 

compensated by good teaching and students’ grades in science can improve because 

of the teacher finding better ways to teach science. These beliefs are evidences that 

ST3 has a high level of outcome expectancy beliefs. However, she is uncertain that 

students' achievement in science is directly related to teacher's effectiveness in 

teaching and agrees that the low science achievement of some students cannot 

generally be blamed on their teachers. It seems that for ST3, students’ 

underachievement and low performance is not because of teachers’ performance 

but can be overcome by effective teaching, and extra effort and attention from 

teachers. 

The personal teaching efficacy beliefs of the three STEM teachers lead to 

their belief that their content and pedagogical knowledge could bring about positive 

effect in the teaching and learning process while their outcome expectancy beliefs 

make them believe that their content and pedagogical knowledge are effective 

enough to increase students’ achievement.  
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Teachers Efficacy Beliefs and the Alignment of the Intended, Enacted and 

Received Curriculum 

 From the aforementioned discussions, efficacy beliefs, both personal 

teaching efficacy beliefs and outcome expectancy beliefs play a significant role in 

the lesson design and implementation of procedures of the teacher, which also 

affects students’ achievement and its consistency with the intended curriculum. 

Table 25 shows the efficacy beliefs of ST1 and the alignment of the intended, 

enacted and received curriculum. 

 

STEM Teacher 1 (ST1) 

Table 25 

Efficacy Beliefs and the Alignment of the Intended, Enacted and Received Curriculum of ST1 

Intended 

Curriculum 

Personal 

Teaching 

Efficacy Beliefs 

Enacted 

Curriculum 

Outcome 

Expectancy 

Beliefs 

Received 

Curriculum 

Content 

standards 

The teacher 

believes that: 

Structuring the 

lesson and mode 

of delivery 

The teacher 

believes that: 

Student 

achievement 

The learners 

demonstrate an 

understanding of: 

 The 

formatio

n of the 

universe 

and the 

solar 

system 

 The 

subsyste

ms 

 The 

origin 

and 

 She 

knows 

the 

necess

ary 

steps 

to 

teach 

science

. 

 She 

knows 

how to 

monito

r 

science 

Lesson design and 

implementation: 

 Consider

ation for 

students’ 

prior 

knowled

ge and 

preconce

ptions. 

 Efforts in 

engaging 

the 

students 

as 

members 

 Extra 

attentio

n given 

to 

student

s and 

extra 

effort 

given 

by 

teacher

s could 

increas

e 

student

s’ 

Test results 

from the 

teachers mean 

profile: 

 7 

studen

ts 

attaine

d 0 to 

49 

percen

t 

correct 

answe

rs on 

the 
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environ

ment of 

common 

minerals 

and 

rocks 

 The 

folding 

and 

faulting 

of rocks 

 How 

photosy

nthetic 

organis

ms 

capture 

light 

energy 

to form 

sugar 

molecul

es 

experi

ments. 

 Teache

s 

science 

well 

and 

effecti

vely 

 Contin

ues to 

find 

better 

ways 

to 

teach 

science

. 

 Welco

mes 

student

s’ 

questio

ns. 

of the 

learning 

communi

ty. 

 Letting 

the ideas 

originati

ng from 

the 

students 

to direct 

the 

lesson. 

 Good 

communi

cative 

interactio

n and 

relations

hip. 

 

Propositional and 

procedural 

knowledge: 

 Ability to 

provide 

lessons 

that 

promote 

strongly 

coherent 

conceptu

al 

understa

nding. 

 Solid 

grasp of 

the 

subject 

matter 

content 

inherent 

in the 

lesson. 

 Providin

g 

students 

with 

fundame

achieve

ment 

and to 

do 

better 

in 

science

. 

 Good 

science 

teachin

g can 

improv

e 

science 

backgr

ound of 

student

s. 

 Effecti

ve 

teachin

g can 

enhanc

e 

student

s’ 

achieve

ment. 

 Teache

r are 

respons

ible for 

student

s’ 

achieve

ment. 

first 

quarte

r 

exami

nation 

which 

means 

that 20 

percen

t are 

non-

master

y 

studen

ts.  

 18 

studen

ts 

attaine

d 50 to 

74 

percen

t 

correct 

answe

rs on 

the 

first 

quarte

r 

exami

nation 

which 

means 

that 

51.43 

percen

t are 

nearin

g 

master

y 

studen

ts.  

 10 

studen

ts 

attaine

d 75 to 
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ntal 

concepts 

of the 

lesson 

and 

allowing 

them to 

use 

elements 

of 

abstracti

on and 

connecti

ng the 

lesson 

with 

other 

disciplin

es and 

real 

world 

phenome

na. 

 Students 

were 

actively 

engaged 

in 

thought-

provokin

g 

activities 

that often 

involved 

the 

critical 

assessme

nt of 

procedur

es. 

 Students 

made 

predictio

ns, 

estimatio

ns and/or 

hypothes

es and 

devised 

100 

percen

t 

correct 

answe

rs on 

the 

first 

quarte

r 

exami

nation 

which 

means 

that 

28.57 

percen

t are 

nearin

g-

master

y 

studen

ts.  

 

Students first 

quarter grades: 

 7 

studen

ts 

receiv

ed a 

grade 

rangin

g from 

65 to 

74 

which 

is 

equiva

lent to 

the 20 

percen

t of the 

studen

ts who 

failed 

in the 

first 
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means 

for 

testing 

them. 

 

Observed 

strategies: 

 Lecture 

and 

Discussi

on 

 Use of 

Inquiry 

Approac

h 

 Group 

Dynamic

s 

 Group 

Activitie

s and 

Collabor

ative 

Learning 

 Use of 

power 

point 

presentat

ions with 

the aid of 

computer 

and 

televisio

n 

 Use of 

different 

assessme

nt 

methods 

quarte

r of the 

first 

semest

er. 

 28 

studen

ts 

receiv

ed a 

grade 

rangin

g from 

75 to 

100 

which 

is 

equiva

lent to 

the 80 

percen

t of 

studen

ts who 

passed 

in the 

first 

quarte

r of the 

first 

semest

er. 

 

Main reasons 

why students 

were motivated 

to learn science: 

 The 

scienc

e 

subjec

t is 

challe

nging. 

 The 

conten

t of the 

subjec

t is 
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excitin

g and 

chang

eable. 

 Studen

ts are 

involv

ed in 

discus

sions. 

 The 

learnin

g 

activiti

es are 

releva

nt to 

daily 

life 

situati

ons. 

 

As gleaned from Table 25, ST1 shows a high level of efficacy beliefs 

(personal teaching and outcome expectancy beliefs) and also exhibits good 

alignment of the intended curriculum (content standard, lesson plan), enacted 

curriculum (lesson delivery) and enacted curriculum (student achievement and 

motivation). Congruent transitioning of the intended curriculum from the content 

standards to the teachers’ lesson objectives and design may be brought about by 

what the teacher believes that she knows the necessary steps in teaching science. 

The belief of successfully accomplishing a certain objective for a particular lesson 

through a person’s ability to plan and implement sequences of activities is known 

as teacher efficacy (Tschannen-Moran & Woolfolk, 2001), which may also affect 

classroom management (Hicks, 2012). Teachers who prepare the lesson well have 
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a higher sense of efficacy (Pajares, 2006). Moreover, as the teaching-learning 

process progresses,  the teacher believes that she becomes more efficient when she 

delivers the intended curriculum using different strategies and assessment methods 

while integrating technology. In effect, a solid grasp of the subject matter, which 

promote strongly coherent conceptual understanding was observed in the lesson 

delivery of ST1. This motivated his students to engage in different activities which 

enabled them to formulate new concepts using their prior knowledge. This also 

further improved the students’ answers to questions and explanations to 

experiments. This also guide students with difficulties. Hence, an environment 

where students’ willingness to participate due to the excitement, challenge and 

relevance of activities done is developed through the teachers’ belief that student 

achievement is due to teachers’ performance, effort, and effective science teaching. 

Consequently, high passing percentage, high nearing mastery, and mastery 

percentages for ST1 students were obtained.  

Below is a section of ST1 lesson last July 11, 2017 which shows teachers 

efficacy beliefs and her lesson design and implementation. 

Table 26 

 

Role of efficacy Beliefs on the Lesson Design and Implementation of ST1 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students Response 

 She knows 

the 

necessary 

steps to 

 She started the lesson by 

reviewing the previous 

lesson and asking: What 

are the layers of the 

 Majority of the students 

raised their hands and 

the students who were 

called were able to 
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teach 

science. 

 

Earth? Kindy describe 

one. 

 She presented the new 

lesson by doing a board 

activity. The activity 

required a representative 

from each group to recall 

and write as many 

properties of salt as 

he/she can. 

answer and describe a 

layer. 

 Each representative of 

the group enjoyed and 

actively participated. 

The members who were 

not involved in writing 

on the board cheered for 

their members. 

 

 Her lesson objectives for the day are for the students to be able to identify 

the common rock forming minerals according to their physical and chemical 

properties and classify rocks. Her beliefs that she knows the necessary steps to teach 

science transpired as she designed her lesson that reviewed a previous topic related 

to the objective for the day, which is also a sign of consideration for the students’ 

prior knowledge. This lesson design was operationalized in her implementation 

when she asked the review questions and majority of the students raised their hands. 

Those who were called were able to answer proving that they are willing to 

participate in ST1’s class because they were involved in the discussion. Further 

consideration of the students’ prior knowledge and the use of inquiry was observed 

as she presented the lesson that engages students as part of the learning community, 

further involving the students, which in turn motivated them. As the lesson 

progressed her beliefs that she teaches science well and effectively was observed 

when she continued her lesson last July 11, 2017. This lesson about classification 

of rocks based on mineral content utilized collaborative learning and group activity 

as seen in Table 27.  
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 Table 27 

 

Role of efficacy Beliefs on Propositional and Procedural Knowledge of ST1 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students Response 

 She teaches science 

well and effectively 

 Extra attention 

given to students 

and extra effort 

given by teachers 

could increase 

students’ 

achievement and 

motivate them to 

do better in 

science. 

 

 She used 

collaborative learning 

and group activity. 

Each group was given 

rocks and they 

classified the rock 

into igneous, 

sedimentary or 

metamorphic based 

on the minerals 

present. 

 Members of each 

group actively 

participated and 

majority was able to 

get the correct 

classifications. 

 Each group devised 

different ways of 

presenting their 

classifications. Some 

used process 

presentation while 

others used tabular 

presentation. 

 

 Her belief that she teaches science well was actualized during the student 

group activity and presentation of results. The students were actively engaged in 

the activity while critically assessing their procedure. This assessment was 

observed when the students presented the results of their activity in different ways. 

This use of different presentations is also a sign that the students were able to use 

elements of abstraction (process presentation, tabular presentation). Furthermore, 

members of each group were actively participating and it can be inferred that the 

activity given by ST1 were exciting and challenging. The result of the activity 

showed that majority of the students was able to properly classify the rocks which 

actualized her belief that she is effective in teaching science. Providing her students 

with such activity showed her effort in teaching science and this manifested her 

belief that extra effort given by teachers could lead to students’ better achievement. 
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STEM Teacher 2 (ST2) 

Table 28 shows the efficacy beliefs of ST1 and the alignment of the 

intended, enacted and received curriculum. 

Table 28 

Efficacy Beliefs and the Alignment of the Intended, Enacted and Received Curriculum of ST2 

Intended 

Curriculum 

Personal 

Teaching 

Efficacy Beliefs 

Enacted 

Curriculum 

Outcome 

Expectancy 

Beliefs 

Received 

Curriculum 

Content 

standards 

The teacher 

believes that: 

Structuring the 

lesson and mode 

of delivery 

The teacher 

believes that: 

Student 

achievement 

The learners 

demonstrate an 

understanding 

of: 

 The 

subsyst

em that 

make 

up the 

Earth 

and the 

Earth's 

interna

l 

structu

re 

 The 

origin 

and 

enviro

nment 

of 

commo

n 

minera

ls and 

rocks 

 Geolog

ic 

process 

on the 

surface 

 She 

knows 

the 

necessa

ry steps 

to teach 

science

. 

 She 

knows 

how to 

monito

r 

science 

experi

ments. 

 Teache

s 

science 

well 

and 

effectiv

ely. 

 Contin

ues to 

find 

better 

ways to 

teach 

science

. 

 Welco

mes 

Lesson design and 

implementation: 

 Letting 

the 

students 

explore 

while 

engaging 

them as 

part of 

the 

learning 

communi

ty. 

 Encourag

ing   

students   

to   seek   

and   

value   

alternativ

e   modes   

of 

investiga

tion or of 

problem 

solving,  

 Designin

g lessons 

that are 

directed 

by ideas 

originati

 Extra 

attentio

n given 

to 

student

s and 

extra 

effort 

given 

by 

teacher

s could 

increas

e 

student

s’ 

achieve

ment 

and 

motivat

e them 

to do 

better 

in 

science. 

 Good 

science 

teachin

g can 

improv

e 

science 

backgro

Test Results 

from the 

teachers mean 

profile: 

 6 

student

s 

attaine

d 0 to 

49 

percent 

correct 

answer

s on 

the 

first 

quarter 

examin

ation 

which 

means 

that 

12.24 

percent 

are 

non-

master

y 

student

s.  

 29 

student

s 
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of the 

Earth  

 Plate 

tectoni

cs 

 History 

of the 

Earth 

 The 

cell as 

the 

basic 

unit of 

life 

 How 

genes 

work 

student

s’ 

questio

n. 

 Can 

answer 

student

s 

questio

n and 

explain 

why 

science 

experi

ments 

work. 

ng from 

the 

students, 

and 

sensitivit

y to 

students’ 

prior 

knowled

ge 

 Good 

communi

cative 

interactio

n and 

relations

hip. 

 

Propositional and 

procedural 

knowledge: 

 Solid 

grasp of 

the 

subject 

matter.  

 Lessons 

involved 

fundame

ntal 

concepts 

and 

promoted 

strongly 

coherent 

conceptu

al 

understa

nding. 

 The 

teacher 

values 

intellectu

al rigor, 

construct

ive 

criticism, 

and the 

challengi

und of 

student

s. 

 Effectiv

e 

teachin

g can 

enhanc

e 

student

s’ 

achieve

ment. 

 Teacher

s are 

respons

ible for 

student

s’ 

achieve

ment. 

 Teacher

s with 

good 

science 

teachin

g can 

help 

student

s to 

learn. 

attaine

d 50 to 

74 

percent 

correct 

answer

s on 

the 

first 

quarter 

examin

ation 

which 

means 

that 

59.18 

percent 

are 

nearin

g 

master

y 

student

s.  

 14 

student

s 

attaine

d 75 to 

100 

percent 

correct 

answer

s on 

the 

first 

quarter 

examin

ation 

which 

means 

that 

28.57 

percent 

are 

nearin

g-

master

y 
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ng of 

ideas. 

 Students 

made 

predictio

ns, 

estimates 

and/or 

hypothes

es and 

devised 

means 

for 

testing 

them. 

 Students 

were 

allowed 

to reflect 

about 

their 

learning. 

 Students 

used a 

variety of 

means 

(models, 

drawings

, graphs, 

symbols, 

concrete 

materials

, 

manipula

tives, 

etc.) to 

represent 

phenome

na. 

 

Observed 

strategies: 

 Lecture 

and 

Discussi

on 

 Discover

y 

approach 

student

s.  

 

Students first 

quarter grades: 

 6 

student

s 

receive

d a 

grade 

rangin

g from 

65 to 

74 

which 

is 

equival

ent to 

12.24 

percent 

of the 

student

s who 

failed 

in the 

first 

quarter 

of the 

first 

semest

er. 

 43 

student

s 

receive

d a 

grade 

rangin

g from 

75 to 

100 

which 

is 

equival

ent to 

the 

87.76 

percent 
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 Use of 

Inquiry 

Approac

h 

 Group 

Dynamic

s 

 Group 

Activitie

s and 

Collabor

ative 

Learning 

 Use of 

power 

point 

presentat

ions with 

the aid of 

computer 

and 

televisio

n 

 Use of 

different 

assessme

nt 

methods 

(rubric-

based) 

of 

student

s who 

passed 

in the 

first 

quarter 

of the 

first 

semest

er. 

 

Main reasons 

why students 

were motivated 

to learn science: 

 The 

teacher 

pays 

attenti

on to 

them. 

 The 

science 

subject 

becaus

e it is 

challen

ging. 

 The 

learnin

g 

activiti

es are 

relevan

t to 

daily 

life 

situatio

ns. 

 The 

content 

is 

excitin

g and 

change

able. 

 The 

teacher 
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does 

not put 

a lot of 

pressur

e on 

them. 

 

Table 28 shows ST2’s efficacy beliefs and the alignment of the intended, 

enacted and received curriculum. During the transition of the intended curriculum 

to the teachers’ daily lesson plan, the personal teaching efficacy of ST2 transpired 

as she designed her lesson in such a way that it allows the students to explore and 

discover. Furthermore, the outcome expectancy beliefs of ST2, such as paying 

attention to students without putting any pressure on them created a positive 

learning environment for the students resulting to their willingness to participate. 

Hence, the extent and quality of participation of the students in a science class is 

highly influenced by the teachers’ attitude towards the students. Greater efficacy 

enables teachers to be less critical of students when they make errors (Ashton, 1996; 

Pajares 2005), and to work longer with a student who is struggling (Pajares, 2005). 

Moreover, willingness of students to participate in the science class arises when the 

teacher motivates the students and uses a variety of teaching methods. Teachers 

with a higher sense of efficacy exhibit greater enthusiasm for teaching, which leads 

to the use of different strategies that could motivate the students (Pajares, 2006). 

Teaching enthusiasm is observed in the modern classroom whenever the teacher 

directs the learning process very well (Joseph, 2010). Therefore, both strategies and 
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classroom management are affected and influenced by the teachers’ efficacy that is 

why an understanding of efficacy beliefs is important to be able to improve the 

teaching-learning process. 

Accordingly, student motivation towards learning (Mojavezi & Tamiz, 

2012; Ashton 1996), classroom performance (Santos, 2003) and learning 

satisfaction (Pan, 2012) can be influenced by and is positively related with teaching 

efficacy. It is important to engage the students to learn more, thus teachers must 

possess high level of efficacy beliefs in order to achieve the desired goals in student 

learning specially among those students who are having difficulties and 

unmotivated (Bandura, 1997).  

Below is a section of ST2 lesson last June 28, 2017 which shows the role of 

efficacy beliefs on her lesson design and implementation: 

Table 29 

 

Role of efficacy Beliefs on the Lesson Design and Implementation of ST2 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students Response 

 She knows 

the 

necessary 

steps to 

teach 

science. 

 

 She started with a review by 

asking: What are the things 

found inside the Earth? 

 She did a motivation activity 

entitled check or cross. Using 

her laptop and the television 

she flashed some descriptions 

of the Earth’s interior and 

each group did a cross action 

if the description was wrong 

and check action if the 

description was right. 

 Majority of the 

students raised their 

hands and the 

students who were 

called were able to 

answer and 

describe a layer. 

 Members of each 

group actively 

participated and 

enjoyed the 

activity. 
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 ST2 belief that she knows the necessary steps to teach science transpired in 

the way she designed her lesson that considered the students’ prior knowledge. She 

believes that identifying the level of students’ knowledge is the initial step in 

teaching. Her review questions solicited information from the students that was 

used as basis for her lesson that day.  Furthermore, when the students raised their 

hands to answer, it proved that majority of the students were willing to participate 

and learn from her science class. After the review, she used a motivation activity 

which further shows her belief to get students’ attention and further increase their 

participation. This process strengthened her belief that she knows the necessary 

steps in teaching science. The activity was interesting and exciting to the students 

since it involved selfie poses like crossing both arms and hand in front of the head 

(which means cross or wrong) or pointing both hands and arms on one side while 

bowing (which means check). This activity proved that the students were motivated 

and were willing to learn science from ST2’s class because the subject is exciting. 

In her lesson design, she also used technology when she flashed the questions for 

the motivation and as the lesson progressed. Her belief that she welcomes and is 

able to answer students’ questions transpired. Table 30 shows a section of ST2’s 

lesson which showcases her characteristics in terms of propositional and procedural 

knowledge and her efficacy beliefs. 
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Table 30 

 

Role of efficacy Beliefs on Propositional and Procedural Knowledge of ST2 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students Response 

 Welcomes 

students’ 

question. 

Can answer 

students’ 

question. 

 During the discussion of 

the results of the activity a 

student raised her hand to 

ask a question. The teacher 

did not ignore the student 

but entertained his 

question. 

 The teacher said that it is 

because of the earth’s 

pressure and explained 

further the reason for her 

answer. 

 The student asked a 

question: Why does the 

inner core have a solid 

property if it’s very 

hot? It should melt and 

turn to liquid ma’am 

right? 

 After the teacher 

answered the question, 

the students smiled and 

looked satisfied with 

the answer. 

 

When one of her students asked a question, ST2 entertained the question. 

She did not ignore the question because she believes that she can provide an 

appropriate response to the question of the students. This belief showed that her 

procedural knowledge of having a solid grasp of the subject matter holds true. This 

attention given by the teacher to the students also boosts the students’ motivation 

and willingness to learn. Thus, this proved that students are willing to participate in 

ST3 science class because the teacher pays attention to them. Furthermore, ST2 

was able to give the correct answer to the student and explained it well which shows 

that her belief increased her propositional knowledge of having a solid grasp of the 

subject matter and content.  
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STEM Teacher 3 (ST3) 

Table 31 shows the efficacy beliefs of ST1 and the alignment of the 

intended, enacted and received curriculum. 

Table 31 

 

Efficacy Beliefs and the Alignment of the Intended, Enacted and Received Curriculum of ST3 

Intended 

Curriculum 

Personal 

Teaching 

Efficacy 

Enacted 

Curriculum 

Outcome 

Expectancy 

Beliefs 

Received 

Curriculum 

Content standards The teacher 

believes that: 

Structuring the 

lesson and mode 

of delivery 

The teacher 

believes that: 

Student 

achievement 

The learners 

demonstrate an 

understanding of: 

 The 

formatio

n of the 

universe 

and the 

solar 

system 

 The 

subsyste

m that 

make up 

the Earth 

and the 

Earth's 

internal 

structure 

 The three 

main 

categorie

s of rock 

and the 

origin 

and 

environm

ent of 

common 

minerals 

and rocks 

 Geologic 

process 

 She 

welc

ome 

stude

nts 

quest

ions 

and 

know

s 

how 

to 

turn 

on 

stude

nts to 

scien

ce 

 She 

know

s the 

neces

sary 

skills 

to 

teach 

scien

ce 

 She 

will 

conti

nue 

to 

Lesson design and 

implementation: 

 Lesson 

was 

designed 

to engage 

students 

as 

members 

of a 

learning 

communi

ty. 

 Lesson   

encourag

ed   

students   

to   seek   

and   

value   

alternativ

e   modes   

of 

investigat

ion or of 

problem 

solving. 
 Student 

exploratio

n 

preceded 

formal 

presentati

 Findin

g a 

more 

effecti

ve 

teachin

g 

approa

ch will 

improv

e 

student

s’ 

grades. 

 Good 

scienc

e 

teachin

g could 

compe

nsate 

inadeq

uacy of 

scienc

e 

backgr

ound 

of 

student

s. 

 Low-

achievi

ng 

Test Results 

from the 

teachers mean 

profile: 

 5 

student

s 

attaine

d 0 to 

49 

percent 

correct 

answer

s on the 

first 

quarter 

examin

ation 

which 

means 

that 10 

percent 

are 

non-

master

y 

student

s.  

 38 

student

s 

attaine

d 50 to 
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on the 

surface 

of the 

Earth  

 Plate 

tectonics 

 Historica

l 

develop

ment of 

the 

concept 

of life, 

the origin 

of first 

life 

forms 

and 

unifying 

themes in 

the study 

of life  

 How 

photosyn

thetic 

organism

s capture 

light 

energy to 

form 

sugar 

molecule

s 

find 

bette

r 

ways 

to 

teach 

scien

ce 

 

on of the 

lesson. 

 Good 

communi

cative 

interactio

n and 

relationsh

ip. 

 

Propositional and 

procedural 

knowledge:  

 Lesson 

promoted 

strongly 

coherent 

conceptua

l 

understan

ding.  

 Teacher 

had a 

solid 

grasp of 

the 

subject 

matter 

content 

inherent 

in the 

lesson.  

 Lesson 

involved 

fundamen

tal 

concepts 

of the 

subject. 

 Students 

made 

prediction

s, 

estimates 

and/or 

hypothese

s and 

devised 

means for 

student 

progre

sses in 

scienc

e, due 

to 

extra 

attenti

on 

given 

by the 

teacher

. 

74 

percent 

correct 

answer

s on the 

first 

quarter 

examin

ation 

which 

means 

that 76 

percent 

are 

nearing 

master

y 

student

s.  

 7 

student

s 

attaine

d 75 to 

100 

percent 

correct 

answer

s on the 

first 

quarter 

examin

ation 

which 

means 

that 

14perc

ent are 

nearing

-

master

y 

student

s.  

 

Students first 

quarter grades: 

 3 

student
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testing 

them. 

 Students 

were 

reflective 

about 

their 

learning. 

. 

Observed 

strategies: 

 Lecture 

and 

Discussio

n 

 Role 

Playing 

 Use of 

Inquiry 

Approach 

 Group 

Dynamics 

 Group 

Activities 

and 

Collabora

tive 

Learning 
 Use of 

power 

point 

presentati

ons with 

the aid of 

computer 

and 

television 

 Use of 

different 

assessme

nt 

methods 

 

 

s 

receive

d a 

grade 

ranging 

from 

65 to 

74 

which 

is 

equival

ent to 

the 6 

percent 

of the 

student

s who 

failed 

in the 

first 

quarter 

of the 

first 

semest

er. 

 47 

student

s 

receive

d a 

grade 

ranging 

from 

75 to 

100 

which 

is 

equival

ent to 

the 94 

percent 

of 

student

s who 

passed 

in the 

first 

quarter 

of the 
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first 

semest

er. 

 

Main reasons 

why students 

were motivated 

to learn science: 

 The 

student

s are 

involve 

in 

discuss

ions. 

 The 

teacher 

does 

not put 

a lot of 

pressur

e on 

me. 

 The 

teacher 

pays 

attentio

n to 

me. 

 The 

science 

subject 

is 

challen

ging. 

 The 

teacher 

uses a 

variety 

of 

teachin

g 

method

s. 
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Having the belief that he/she possesses knowledge of the necessary steps in 

teaching science (personal teaching efficacy) enabled ST3 to develop lessons that 

could provide students a general understanding of science concepts (intended 

curriculum). Furthermore, ST3 says that she continuously finds better ways to teach 

science that would motivate and engage students and would, in turn, also influence 

her lesson design. (Protheroe, 2008). Furthermore, ST3 believes that she teaches 

science well and effectively and this belief influences her strategies (lesson design) 

as he delivers the concepts (lesson implementation). This efficacy belief makes ST3 

capable of establishing and performing sequences of action essential to complete a 

certain objective successfully (Tschannen-Moran & Woolfolk, 2001). ST3 also 

believes that extra effort and good science teaching influence students’ 

performance. In effect, these beliefs influenced the students’ interest to learn 

science concepts. They appreciate that the teacher pays attention to them, 

challenges them and shows them the relevance of the lesson. Moreover, ST3’s 

beliefs also influenced the students’ achievement as evidence by the high passing 

rate and mastery level. Strong correlation exists between teachers’ efficacy beliefs 

and students’ achievement (Woolfolk, 2005). 

Below is a section of ST3 lesson about life science, which focuses on how 

organisms capture light energy to form sugar molecules last September 18, 2017 

which shows teachers efficacy beliefs and her lesson design and implementation. 

Table 32 
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Role of efficacy Beliefs on the Lesson Design and Implementation of ST3 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students Response 

 She knows 

how to turn 

on students 

to science  

 She made simulation 

activity about light and 

dark reaction. The 

activity used the concept 

of SINEMOTO which is 

a segment in the noon 

time show. 

 The students who 

participated in the role 

play enjoyed the activity 

while learning the 

concepts and the 

audience students were 

entertained while 

learning. 

 

 ST3 believes that she knows how to motivate the students to learn science, 

which was observed in her lesson design, where she included an activity that 

utilized a segment from a noontime show watched by many people including her 

students. Her belief helped her develop different activities and use different 

teaching strategies that would capture students’ interest. Furthermore, the activity 

proved her students’ claims that they are motivated to learn science from ST3 class 

because she uses a variety of teaching methods. The activity was also designed to 

engage the students as part of the learning community creating a positive learning 

environment which removes the feeling of pressure from the students. As she 

continued her lesson, she utilized inquiry approach in the process of abstraction. 

Table 33 shows ST3 efficacy beliefs and her propositional and procedural 

knowledge.  
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Table 33 

 

Role of efficacy Beliefs on Propositional and Procedural Knowledge of ST3 

Efficacy Beliefs 

 

Teacher Delivery 

 

Students’ Response 

 She knows the 

necessary skills 

to teach 

science. 

 Used inquiry in 

the process of 

abstraction 

 Majority of the students 

participated and they were able 

to form a process map of the 

light dependent and light 

independent reactions. 

 

 The high efficacy belief of knowing the necessary skills to teach science 

was observed in ST3 when she used inquiry in the abstraction of her lesson. This 

belief transpired when she asked questions to the students and the students’ answers 

gradually built a process model of the light dependent and independent reactions 

during the lesson abstraction. This belief supported the observed propositional 

knowledge of ST3 of having a solid grasp of the subject matter and involving 

coherent fundamental concepts in the lesson. Majority of the students were 

participating in building the process model, which confirms that the students were 

able to understand the lesson. Furthermore, the interaction of the teacher and 

student in building the model confirms the claims of the students that they are 

motivated to learn in ST3 class because they are involved in the discussion and the 

teachers pays attention to the students.  
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Synthesis of the Efficacy Beliefs of the Three STEM Teachers and their Role 

in the Alignment of the Intended, Enacted and Received Curriculum 

 ST1 efficacy belief that she knows the necessary steps in teaching science 

assisted her in developing lessons that considered students’ prior knowledge. This 

created a learning environment which involves students in the discussion. During 

her implementation her efficacy beliefs further transpired as she showed a solid 

grasp of the subject matter. Her belief that effective science teaching increases 

students’ achievement allowed her to use strategies that involves students in 

thought provoking activities which challenge the students, resulting to their 

willingness to learn in ST3 class. 

 ST2 designed lessons that gathered prerequisite knowledge and engaged the 

students as part of the learning environment because of her belief that she knows 

the necessary steps in teaching science. This belief was also manifested in her use 

of motivation activities that boost the interest of the student. Because of her belief 

that effective science teaching enhances students’ performance, her propositional 

knowledge increases as she was able to answer students’ questions and process their 

learning. The attention given by ST3 to the students’ questions made them feel that 

the teacher pays attention to them and this further increased their willingness to 

learn. 

 ST3 was able to include in her lesson activities that students can relate with 

because of her belief that she has the skills to teach science. This belief was highly 
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evident in the claims of the students that they are willing to participate and were 

motivated in ST3 science class because she uses a variety of teaching methods. Her 

belief further transpired when she used inquiry in the abstraction of her lesson and 

supported her observed propositional knowledge of having a solid grasp of the 

subject matter and involving coherent fundamental concepts in the lesson.  

From the aforementioned STEM teacher efficacy beliefs and alignment 

within the intended, enacted and received curriculum, a conceptual model was 

developed. Figure 2 shows the efficacy beliefs and the alignment of I-E-R 

curriculum. 
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Figure 2. Conceptual Model of the Role of STEM Teachers Efficacy Beliefs 

in the Alignment of the I-E-R Curriculum 
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As seen in the model (Figure 2), the extent to which the intended curriculum 

and its elements (content and competencies) can be properly delivered lies on the 

components of the enacted curriculum (lesson design and implementation, 

classroom culture, and propositional and procedural knowledge), which work 

together to facilitate and enhance students’ learning environment and achievement 

(received curriculum). During this alignment of the intended curriculum, enacted 

curriculum and received curriculum, a very important factor that might influence 

the match lies in the center of the teaching and learning process known as teachers’ 

efficacy beliefs. These beliefs contribute to a more proper alignment of the three 

curricula and they function as a determinant of the degree of match among the three 

curricula.  

The STEM teachers’ characteristics, such as good relationship and 

communication with their students, maintenance of student-centered learning 

environment, consideration for students’ prior knowledge and efforts in directing 

the lessons with ideas originating from the students are reflected in the model. 

These characteristics are all possible because of the teachers’ effort in teaching 

science more effectively, having the necessary skills to teach science, trying to help 

students understand science and answer students’ questions. Teachers who are 

more organized and willing to try different programming and experiments possess 

higher level of efficacy, and they also possess the ability to deliver the concepts 
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confidently and encourage students’ learning (Protheroe, 2008). The teachers 

confirmed these observations when they conducted their classes. 

 

ST1: Students’ interest is enhanced during inquiry and sharing of experiences and 

thoughts that happen during group dynamics. 

 

ST2: I motivate and encourage students to participate in the classroom activities 

and discussions. 

 

ST3: The lesson was delivered well and properly because I was prepared. 

 

Furthermore, the students’ exploration ability and the courage to seek and 

value alternative modes of investigation are developed due to their teachers’ 

practices which include using strategies such as discovery approach and group 

collaboration. Furthermore, the teachers do their best in facilitating students 

learning through guided inquiry. As seen in the model, this can be attributed to the 

teachers’ belief that they know the necessary steps in teaching and they know how 

much their students are turned on in learning science.  Efficacy affects the effort 

teachers invest in teaching, the goals they set and their level of aspiration, which is 

why they tend to exhibit greater levels of planning and organization (Woolfolk, 

2005). This was supported by the following teachers’ verbatim responses: 
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ST1: I give instructions and objectives clearly to motivate the students and give 

direction to the lesson. I give the definition of terms or complex words that are new 

to the students. I also feel confident when I am able to use computer aided 

instructional materials. 

 

ST2: Familiarity of concepts, especially the difficult terms, should be achieved for 

better understanding of the lesson and sharing of ideas. 

 

ST3: We still need to discuss some important concepts. I also make sure that I enter 

the classroom prepared for my lesson. 

 

In addition, time limitation is also considered by the teachers as a factor that 

affects how they structure their lessons, which results to limited exploration by the 

students. But they still try to do their best in planning and organizing their lessons 

to achieve their objectives and for teaching-learning process to occur. Hence, 

factors influencing classroom management were affected by teaching efficacy 

(Hicks, 2012). This is reflected in the model and was claimed as true by the 

teachers. Their verbatim responses pertaining to this matter include: 
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ST1: Time is a hindrance in finishing the lesson or attaining the lesson objectives. 

I need to improve in dividing the lessons that will be delivered or practice good 

time management in implementing the lesson plan. 

 

ST2: I am patient and still try to involve the students in every part of the lesson. 

 

ST3: If there was more time the students would have been asked to fill out the table 

individually or do a picture analysis for the students to be able to discover concepts. 

 

The teachers’ responses suggest that not only the content but also the 

propositional and procedural characteristics of the teachers were influenced by their 

teaching efficacy beliefs. The model shows the identified propositional and 

procedural knowledge of the teachers and their related efficacy beliefs. The most 

observed characteristics of the teachers are the coherence of conceptual 

understanding, solid grasp of the subject matter and inclusion of fundamental 

concepts in the lesson. These characteristics related to their personal teaching 

efficacy beliefs allow the teachers to believe that they can be effective in teaching 

science. Teaching efficacy beliefs result to strong beliefs of teaching abilities 

because of the familiarity of the lesson content (Tangen, 2010). One of the 

participants gave emphasis to this.  
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ST1: I really feel confident when I know the content of the lesson very well. 

 

These areas of propositional knowledge and their alignment to the teachers’ 

efficacy beliefs allow the teachers to use their abilities to develop lesson 

abstraction, relate their lessons with other disciplines, and show real life 

applications of the concepts they deliver. Using their abilities leads to the general 

belief that they are somehow effective in teaching science concepts. Hence, teacher 

efficacy belief is his/her ability to establish and perform sequences of action 

essential to complete a certain objective successfully (Tschannen-Moran & 

Woolfolk, 2001). Furthermore, most of the teachers’ procedural knowledge are 

more on engaging students in thought provoking activities and involving students 

to reflect about their learning which is in line with their belief that they teach 

science well as compared to other subjects.  

 

ST1: Teachers need to develop the ability to ask questions or the arrangement of 

questions which should trigger higher order thinking skills. 

 

ST2: The students enjoyed the activities and presentation of their outputs wherein 

their thinking skills were applied. 



135 
 
 

 

 
 

ST3: I make sure that the activities were processed and students were able to reflect 

on their understanding. The idea is that the misconceptions or misunderstandings 

of the students were corrected before they left the classroom. 

 

Accordingly, personal teaching efficacy is the belief of an individual 

teacher that he or she has the ability to reach all students (Tschannen-Moran & 

Woolfolk, 2001). If the teacher possesses personal teaching efficacy, the teacher is 

able to monitor experiments of students and can explain to the students how these 

experiments work. Teaching efficacy is observed in the modern classroom 

whenever a teacher directs learning of students (Joseph, 2010). These teaching 

efficacy belief result to having students that are able to use a variety of means in 

representing a phenomena and are able to test their predictions, estimates, and 

hypotheses. This belief was manifested by one of the observed teachers.  

 

ST3: I roam around the classroom during the activity to make sure that everyone 

is cooperating and they are doing it right. 

 

Hence, there is a strong correlation between teaching efficacy and student 

performance (Czubaj, 1996). Studies have found strong correlations between 

teacher efficacy and student achievement in the classroom (Woolfolk, 2005). 

Outcome expectancy belief is the belief that teaching, as a profession, can impact 
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the learning of all students regardless of background. (Tschannen-Moran & 

Woolfolk, 2001).  

Apparently, the most frequently occurring beliefs of the teachers are their 

extra efforts, adequate science background, and effectiveness in teaching science, 

use of effective teaching approaches and their good performance which result to 

students’ enhanced achievement, performance and interest. These teachers’ 

outcome expectancy beliefs are proven by the students’ responses about their 

motivation towards learning science. This is reflected in the model. Seemingly, 

students are willing to participate in their science classes because of the teachers 

teaching methods, attention and less pressure given to them by the teacher, 

involvement of the students in the science activities, and exciting and relevant 

lesson contents included by the teachers. This mutual relationship between the 

outcome expectancy beliefs of teachers and the students’ motivation towards 

learning science in their classes is further proven by the high percentage of passing 

students and students with nearing-mastery level and mastery level as seen in the 

model. Accordingly, the efficacy beliefs of the teachers will further increase if they 

can adapt to the changes brought about by the K to 12 science curriculum and if 

their content pedagogical knowledge and technological pedagogical knowledge 

improve and progress which will further support the alignment of the intended 

curriculum, the enacted curriculum, and the received curriculum. Support from the 

school and the teachers’ perseverance in upgrading themselves could help the 
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teachers to adapt to the senior high school science curriculum.  This was suggested 

by the teachers involved in the study.  

 

ST1: The school should provide seminars on computer-aided instruction. STEM 

teachers should study and deepen their knowledge, and this can be done through 

trainings and seminars to improve science teaching. 

 

ST2: Sessions, trainings and seminars should be given to teachers. Teachers should 

add more time in researching about the lesson and more time for student 

preparation. 

 

ST3: There should be a technical assistance from the school like providing 

trainings and seminars.  
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Chapter 4 

Summary, Conclusion and Recommendations 

 

Summary of the Study 

This study determined the alignment of the intended, enacted and received 

STEM curricula of three STEM teachers in a government school in Angono Rizal 

using document analysis, questionnaire checklist, observation and semi-structured 

interview to gather the necessary data. Furthermore, it identified the efficacy beliefs 

of the said STEM teachers using a questionnaire. The study also attempted to 

showcase the identified STEM teachers’ efficacy beliefs and the alignment of the 

intended, enacted and received curricula of their Grade 11 science classes.  

To thoroughly examine the STEM curriculum and teaching efficacy beliefs, 

a descriptive case study utilizing both qualitative and quantitative strategies was 

used. Qualitative strategies used were observation, interview and document 

analysis while quantitative strategy was used in the analysis of the responses of the 

participant to the questionnaire checklist.  

 Three STEM teachers from Angono National High School – Senior High 

School Department were selected purposively. The criteria in selecting the 

participants included the following: at least three years of teaching experience in 

the school, with a master’s degree, belongs to the STEM department, female and 

currently teaching Grade 11 science. Convenience sampling was used to identify 
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the class of each STEM teacher participant for observation. The chosen class 

schedule was based on the time the researcher and his co-observers were available 

to observe.  

 Reformed Teaching Observation Protocol (RTOP) was used as an 

observation tool and was used once a week for a period of 10 weeks. The STEM 

teachers’ lesson plan was examined during each observation to determine its 

alignment with the content standards of the Education Department. After the last 

observation of each STEM teacher, a semi-structured interview was conducted 

followed by the administration of the Science Teaching Efficacy Beliefs Instrument 

(STEBI). The Science Motivation towards Science Learning (SMTSL) 

questionnaire was given to the students in the observed class of each STEM teacher 

after the last observation to identify their level of willingness to learn and their 

learning environment motivation. Furthermore, the profile of each teacher and 

grades of their students were gathered and analyzed. 

 

Summary of Findings 

The findings of the study are as follows: 

1. Based on the three STEM teachers’ lesson plans and the K to 12 

curriculum guide, the general objectives of STEM curriculum content 

standards are for the students to understand and apply scientific 

knowledge, perform scientific processes and skills, and develop and 
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demonstrate scientific attitudes and values. These objectives are to be 

achieving spiral progression. These objectives were attained by 

observing the teacher respondents who used different strategies such as 

collaborative learning, group dynamics and activities, inquiry approach, 

lecture and discussion, discovery approach, role playing, and 

technology integration. The inclusion of these strategies in their lesson 

plans was possible because the STEM teachers used reformed teaching 

in structuring the lesson delivery, reformed teaching includes: (1) 

consideration of prior knowledge, (2) engaging students as part of a 

learning community, (3) seeking alternative modes of investigation and 

problem solving by students, (4) students’ use of exploration or 

discovery, and (5) lessons promoting coherent concepts and connections 

to other disciplines and real world phenomena. Furthermore, the 

implementation of the strategies were possible because of their 

propositional and procedural knowledge using reformed teaching which 

include: (1) solid grasp of the subject matter, (2) use of various strategies 

and approaches, (3) developing the students’ stability to use various 

means to represent phenomena, (4) use of the inquiry approach and 

thought-provoking activities, and (5) directing the lesson in such a way 

that ideas originate from the students. The success of the designed and 

implemented strategies was proven by the results of the students’ final 
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examination and their grades wherein majority attained good results and 

this was strengthened by the students’ response on their willingness to 

learn science because of the following: 1) the teacher uses a variety of 

teaching methods, (2) content is exciting and challenging, (3) the 

teacher pays attention and include the students in the discussion without 

putting a lot of pressure, and (4) the learning activities are relevant to 

daily life situations. 

2. Based on the results of STEBI given to the three STEM teachers, the 

dominant personal teaching efficacy beliefs of the teachers are: (1) find 

better ways to teach science, (2) teach science concepts well and 

effectively, (3) have the necessary skills to teach science, (4) welcome 

students’ questions and explain experiments to them, and (5) know how 

to turn on students to learn science. The dominant outcome expectancy 

beliefs of the teachers are: (1) students are doing better in science 

because of the effort of the teachers in finding effective teaching 

approaches, (2) effective science teaching results to improvement of 

students’ performance and grades, and (3) good science teaching helps 

students to learn. 

3. Based on the data collected, the efficacy beliefs of the STEM teachers 

may facilitate transition of the intended curriculum to their prepared 

lesson plans,   and as the process continues, efficacy beliefs transpire in 
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connecting the content and delivery of the enacted curriculum. During 

the progress of teaching and learning process or as the teacher 

implements the procedure, the personal teaching efficacy beliefs will 

transpire for the teacher to build a pleasant learning environment and 

motivate the students. Furthermore, the STEM teachers’ outcome 

expectancy beliefs support the STEM teachers in improving students’ 

performance and increasing students’ achievement. 

 

Conclusion 

Based on the findings of the study, the following conclusions were 

drawn: 

4. There is high degree of alignment between the enacted and intended 

curriculum, and the received and intended curriculum as implemented 

by the three STEM teaching cases. This alignment from the three STEM 

teaching cases is possible because of the appropriate enacted curriculum 

of the STEM teachers. 

5. The personal teaching efficacy belief of the three STEM teachers is they 

teach science well and effective since they have the necessary skills and 

knows the necessary steps to teach science, and their outcome 

expectancy belief is effective science teaching results to the 

improvement of students’ performance and achievement. These 
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identified efficacy beliefs play a significant role in the alignment of the 

intended, enacted and received curriculum. 

6. As far as the three STEM teaching cases are concern, teachers with high 

level of efficacy beliefs are likely to be able to have a more congruent 

alignment of the intended, enacted and received curriculum. These high 

level of efficacy beliefs help the teachers come up with a better enacted 

curriculum that is more consistent with the intended curriculum and able 

to stimulate the received curriculum. 

 

Recommendations 

 Based on the findings of the study, the following are recommended: 

1. The data collected, analyzed and documented from the three STEM 

teaching cases, their teaching practices and efficacy beliefs may serve as 

inputs in developing teacher-trainings and in-service programs for science 

instruction in the STEM strand, and the improvement of instructional 

processes. These inputs should be taken into consideration when hiring 

STEM teachers and when planning for their professional growth. 

2. The Department of Education should reexamine the K to 12 Science 

Curriculum to determine a better spiral progression of the content standards 

and learning competencies for each grade level. 
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3. Alignment of teaching loads with STEM teachers’ specialization should 

also be considered for the improvement of the STEM teaching and learning 

processes. 

4. Future researchers may do a study that will determine the effect of teachers’ 

efficacy beliefs on the intended, enacted and received curriculum, which 

will utilize quantitative research design. Furthermore, researchers may also 

explore the contribution of students’ efficacy beliefs on the alignment of the 

intended, enacted and received curriculum utilizing both quantitative and 

qualitative research design. 
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APPENDIX A 

 

REFORMED TEACHING OBSERVATION PROTOCOL (RTOP) 

 

The RTOP was created as an observational tool to be used in measuring 

“reformed” teaching, based upon the theory of constructivism. It was 

developed by the Arizona Collaborative for Excellence in the Preparation of 

Teachers, and allows for the assessment of a specific instructional segment. 

The authors of the RTOP share, “Acknowledging this variety (current 

conceptions of constructivism), perhaps a beginning definition of a 

constructivist classroom would be one in which people are working together to 

learn. This has been called a “knowledge- building community” (Bereiter & 

Scardamalia, 1993, pg. 210-216). The RTOP provides an assessment of 

constructivist teaching, but lacks feedback for improvement in creation and 

delivery of the curriculum. The DRSC strongly supports the utilization of the 

RTOP’s criteria, and has made strides to provide feedback and development 

suggestions on the curricular design demanded by a constructivist approach. 

Dr. James Rowley of the University of Dayton has developed a STEM Quality 

Rubric which examines principles that are unique to STEM curriculum. It 

specifically identifies the uniquities of constructivist (STEM) education, and 

sets standards for successful development. Utilizing both of the assessment 

pieces, the DRSC is able to provide educators with immense scaffolding for 

planning and instructional growth. 

 

 

 

Section 1: Background Information 

 

Name of teacher  

  

 

Announced Observation?               Yes               No 

(Explanation) 

 

Location of class: District_________________ School__________________ 

Room____________________ 

 

Years of Teaching    

 

Teaching Certification (K-6 7-12) 
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Subject observed and Grade level  

  

 

Date of observation  

  

 

Start time    

 

End time    

 

 

Section 2: Contextual Background and Activities 
In the space provided below please give a brief description of the lesson observed, 

the classroom setting in which the lesson took place (space, seating arrangements, 

etc.), and any relevant details about the students (number, gender, ethnicity) and 

teacher that you think are important. Use diagrams if they seem appropriate. 

Record here events that may help in documenting. 

Time Description of Events 
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Section 3: LESSON DESIGN AND IMPLEMENTATION 

 

1. The instructional strategies and activities respected students’ prior 

knowledge and the preconceptions inherent therein. 

A cornerstone of reformed teaching is taking into consideration the prior knowledge 

that students bring with them. The term “respected” is pivotal in this item. It 

suggests an attitude of  curiosity  on  the  teacher’s  part,  an  active  solicitation  of  

student  ideas,  and  an understanding that much of what a student brings to the 

mathematics or science classroom is strongly shaped and conditioned by their 

everyday experiences. 

 

4 

The students write or draw a diagram of their hypothesis, estimation or 

prediction and discuss it in a small group or large group setting, prior to 

exploration and teacher instruction. 

 

3 

The students write, draw or discuss their hypothesis, estimation or prediction 

prior to exploration and teacher instruction. 

 

2 

The teacher solicits information from students concerning prior knowledge of 

phenomenon. 

 

1 

The teacher refers to previous student experiences or relates previous learning. 

(no respect aspect) 

0 The teacher makes no reference to prior knowledge. 

 

2. The lesson was designed to engage students as members of a learning 

community. 

Much knowledge is socially constructed. The setting within which this occurs 

has been called a “learning community.” The use of the term community in the 

phrase “the scientific community” (a “self-governing” body) is similar to the way 

it is intended in this item. Students participate actively; their participation is integral 

to the actions of the community, and knowledge is negotiated within the 

community. It is important to remember that a group of learners does not 

necessarily constitute a “learning community.” 

 

4 

All students in the small group contribute to the construction of ideas and 

theory building. 

 

3 

Some students in the small group contribute to the construction of ideas 

and theory building. 
 

2 

There  is  some  student-to-student  interaction  and  discussion  but  little  or  

no construction of ideas or theory building. 

 

1 

The lesson employs only large group discussion with little evidence of 

community. Primarily the teacher addresses the class and some students respond. 

0 This lesson is completely teacher-centered, lecture only. 



161 
 

 
 

 

3. In this lesson, student exploration preceded formal presentation. 

Reformed teaching allows students to build complex abstract knowledge from 

simpler, more concrete experience.  This suggests that any formal presentation of 

content should be preceded by student exploration. This does not imply the 

converse...that all exploration should be followed by a formal presentation. 

4 The teacher presents no formal content prior to student exploration. 

3 The teacher introduces formal content prior to student investigation. 

 

2 

The teacher presents the results of the student investigation prior to student 

exploration. 
 

1 

The   teacher   instruction   of   formal   content   occurs   prior   to   student 

investigation. 
0 No student exploration is seen. 

 

4. This   lesson   encouraged   students   to   seek   and   value   alternative   

modes   of investigation or of problem solving. 

Divergent thinking is an important part of mathematical and scientific reasoning. 

A lesson that meets this criterion would not insist on only one method of 

experimentation or one approach to solving a problem. A teacher who valued 

alternative modes of thinking would respect and actively solicit a variety of 

approaches, and understand that there may be more than one answer to a question. 

 

4 

The  teacher  solicits  multiple  approaches  to  solve  the  problem  and  has 

students present the approaches to the large group. 

3 The teacher solicits multiple approaches to solve the problem. 

2 The students utilize multiple approaches to solve the problem. 

1 The student investigation is teacher directed. 

0 The students do no investigation or problem solving. 

 

5. The focus and direction of the lesson was often determined by ideas 

originating with students.  

If students are members of a true learning community, and if divergence of 

thinking is valued, then the direction that a lesson takes cannot always be predicted 

in advance. Thus, planning  and  executing  a  lesson  may  include  contingencies  

for  building  upon  the unexpected. A lesson that met this criterion might not end 

up where it appeared to be heading at the beginning. 

4 Students generate ideas and questions. Students develop investigation. 

 

3 

Students generate ideas and questions. Students have input in designing the 

investigation. -or- Teacher presents problem and students design 

investigation. 2 The students generate ideas and/or investigation. 
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1 The student investigation is teacher directed. 
0 The lesson is teacher demonstration. 
 

Section 4: CONTENT 

(Propositional & Procedural Knowledge) 

Knowledge can be thought of as having two forms: knowledge of what is 

(Propositional Knowledge), and knowledge of how to (Procedural Knowledge). 

Both are types of content. The RTOP was designed to evaluate mathematics or 

science lessons in terms of both. 

 

Propositional Knowledge 
This section focuses on the level of significance and abstraction of the content, 

the teacher’s understanding of it, and the connections made with other disciplines 

and with real life. 

 

6. The lesson involved fundamental concepts of the subject. 
The  emphasis  on  “fundamental”  concepts  indicates  that  there  were  some  

significant scientific or mathematical ideas at the heart of the lesson. For example, 

a lesson on the multiplication algorithm can be anchored in the distributive 

property. A lesson on energy could focus on the distinction between heat and 

temperature. 

4 The lesson is driven by a fundamental scientific or mathematical content 

concept. 
 

3 

The lesson includes a fundamental scientific or mathematical concept to 

average depth. 

 

2 

The lesson includes a fundamental scientific or mathematical content 

concept with little or no depth. 

 

1 

The lesson is based on a procedural algorithm, not a fundamental scientific 

or mathematical concept. 
0 The lesson has no scientific or mathematical concept at its heart. 

 

7. The lesson promoted strongly coherent conceptual understanding. 

The word “coherent” is used to emphasize the strong inter-relatedness of 

mathematical and/or scientific thinking. Concepts do not stand on their own two 

feet. They are increasingly more meaningful as they become integrally related to 

and constitutive of other concepts. 

 

4 

The teacher directs the large group discussion/concept building to center on the 

major math or science concepts of the unit. 
 

3 

The teacher solicits a description of the phenomena from the students; but 

there is little concept building. 
2 The students have no opportunity for whole group discussion. 
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1 

The lesson follows a logical progression, but no effort is made to make students 

aware of the progression or to allow students to organize the structure 

themselves. 
0 The concepts have no interrelatedness; each is isolated from the others. 
 

8. The teacher had a solid grasp of the subject matter content inherent in the 

lesson. 

This indicates that a teacher could sense the potential significance of ideas as they 

occurred in the lesson, even when articulated vaguely by students. A solid grasp 

would be indicated by an eagerness to pursue student’s thoughts even if seemingly 

unrelated at the moment. The grade-level at which the lesson was directed should 

be taken into consideration when evaluating this item. 

 

4 

The teacher solicits student input, builds on that input and helps students 

make sense of the concept. 

3 The teacher solicits student input. 

2 The teacher does not solicit student input or ideas. 
1 The teacher makes a factual error. 
 

0 

The teacher makes a factual error in content that when pointed out s/he 

does not acknowledge. 

 

9. Elements o f  abstraction (i.e., symbolic representations, theory building) 

were encouraged when it was important to do so. 
Conceptual understanding can be facilitated when relationships or patterns are 

represented in abstract or symbolic ways. Not moving toward abstraction can leave 

students overwhelmed with trees when a forest might help them locate themselves. 

 

4 

The students represent the phenomenon in a symbolic way, and students develop 

theory through discussion. 
 

3 

The students represent the phenomenon in a symbolic way, and teacher develops 

theory through discussion. 
 

2 

The students represent the phenomenon in a symbolic way, or teacher develops 

theory through discussion. 

 

1 

The teacher represents the phenomenon in a symbolic way or teacher 

explains the theory. 

 

0 

No abstract or symbolic representations of the phenomenon are 

demonstrated and no real theory is developed. 

 

10. Connections with other content disciplines and/or real world phenomena 

were explored and valued. 
Connecting mathematical and scientific content across the disciplines and with real 

world applications tends to generalize it and make it more coherent. A physics 
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lesson on electricity might connect with the role of electricity in biological systems, 

or with the wiring systems of a house. A mathematics lesson on proportionality 

might connect with the nature of light, and refer to the relationship between the 

height of an object and the length of its shadow. 

 

4 

The  lesson  is  connected  to  a  familiar  context,  and  a  real  world  

example, application  or  connection  to  another  discipline  is  valued  with  a  

whole  class discussion. 

 

3 

The  lesson  is  connected  to  a  familiar  context,  and  a  real  world  

example, application or connection to another discipline is explored. 

 

2 

The  lesson  is  connected  to  a  familiar  context,  and  a  real  world  

example, application or connection to another discipline is mentioned. 

1 The  lesson  is  connected  to  a  familiar  context,  but  no  real  world  

example,  application or connection to another discipline is mentioned. 

0 The lesson is not connected to a familiar context. 
 

Procedural Knowledge 
This section focuses on the kinds of processes that students are asked to use to 

manipulate information, arrive at conclusions, and evaluate knowledge claims. It 

most closely resembles what is often referred to as mathematical thinking or 

scientific reasoning. 

 

11. Students used a variety of means (models, drawings, graphs, symbols, 

concrete materials, manipulatives, etc.) to represent phenomena. 

Multiple forms of representation allow students to use a variety of mental processes 

to articulate their ideas, analyze information and to critique their ideas. A “variety” 

implies that at least two different means were used. Variety also occurs within a 

given means. For example, several different kinds of graphs could be used, not just 

one kind. 

 

4 

The students represent the phenomenon in at least 2 different ways, at least one 

of which is student choice. 
3 The students represent the phenomenon in at least 2 different ways. 
2 The students represent the phenomenon. 
1 The teacher represents the phenomenon. 
0 There is no representation of the phenomenon. 
 

12. Students made predictions, estimations and/or hypotheses and devised a 

means for testing them. 

This item does not distinguish among predictions, hypotheses and estimations. All 

three terms are used so that the RTOP can be descriptive of both mathematical 

thinking and scientific reasoning. Another word that might be used in this context 
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is “conjectures”. The idea is that students explicitly state what they think is going 

to happen before collecting data. 

 

4 

The students explicitly make, write down or depict, and explain their 

prediction, estimation and/or hypothesis. Students devise a means for testing 

their prediction, estimation and/or hypothesis. 

 

3 

The students explicitly make and explain their prediction, estimation 

and/or hypothesis.  Students  or  teacher  devise  a  means  for  testing  their  

prediction, estimation and/or hypothesis. 

 

2 

The students  make a prediction, es t imation and/or hypothesis .  

Students or teacher devise a means for testing the student’s prediction, 

estimation and/or hypothesis. 

1 A prediction, estimation or hypothesis is only done in a large group setting. 

0 The students do not make a prediction, estimation or hypothesis. 
 

13. Students were actively engaged in thought-provoking activity that often 

involved the critical assessment of procedures. 

This item implies that students were not only actively doing things, but that they 

were also actively thinking about how what they were doing could clarify the 

next steps in their investigation. 

 

4 

The teacher asks the students to reflect upon the procedure. Students 

critically assess the validity of their procedure. 

 

3 

The teacher asks the students to reflect upon the procedure, but no ideas 

are shared with their group. 
 

2 

The students are actively engaged in a thought-provoking activity, but do not 

assess the validity of the procedure, or how it could be improved. 

 

1 

The  students  are  actively  engaged,  but  the  activity  is  not  thought- 

provoking and students do not assess their procedures. 

0 The students are passively engaged in the lesson. 
 

14. Students were reflective about their learning. 
Active reflection is a meta-cognitive activity that facilitates learning. It is 

sometimes referred to as “thinking about thinking.” Teachers can facilitate 

reflection by providing time and suggesting strategies for students to evaluate their 

thoughts throughout a lesson. A review conducted by the teacher may not be 

reflective if it does not induce students to re-examine or re-assess their thinking. 

 

4 

The students discuss questions such as “How do we know this?” “How can we 

be sure?” “What does this tell us about what we know?” within their small and 

large group. 
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3 

The students discuss questions such as “How do we know this?” “How can we be 

sure?” “What does this tell us about what we know?” only within their small 

group or large group. 

2 There is evidence that some students are thinking about their thinking 

 

1 

The teacher asks a question to prompt students to consider how they think 

about their learning, but no discussion occurs. 

0 There is no evidence of student reflection. 
 

15. Intellectual rigor, constructive criticism, and the challenging of ideas were 

valued. 
At the heart of mathematical and scientific endeavors is rigorous debate. In a lesson, 

this would be achieved by allowing a variety of ideas to be presented, but insisting 

that challenge and negotiation also occur. Achieving intellectual rigor by 

following a narrow, often prescribed path of reasoning, to the exclusion of 

alternatives, would result in a low score on this item. Accepting a variety of 

proposals without accompanying evidence and argument would also result in a low 

score. 

 

4 

There is critical discussion of the ideas within the small groups and cross-group 

orb whole group. 

3 There is critical discussion of the ideas within the small groups or whole group. 

2 The students articulate more than one idea. 
1 The students articulate one idea, but no competing ideas are offered. 
0 The students articulate no ideas related to the activity. 
 

Section 5: CLASSROOM CULTURE 

(Communicative and Student/Teacher Relationships) 

This section addresses a separate aspect of a lesson, and completing these items 

should be done independently of any judgments on preceding sections. 

Specifically the design of the lesson or the quality of the content should not 

influence ratings in this section. Classroom culture has been conceptualized in 

the RTOP as consisting of: (1) Communicative Interactions, and (2) 

Student/Teacher Relationships. These are not mutually exclusive categories 

because all communicative interactions presuppose some kind of relationship 

among communicants. 

 

Communicative Interactions 

Communicative interactions in a classroom are an important window into the 

culture of that classroom.  Lessons where teachers characteristically speak and 

students listen are not reformed. It is important that students be heard, and often, 

and that they communicate with one another, as well as with the teacher. The nature 
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of the communication captures the dynamics of knowledge construction in that 

community. Recall that communication and community have the same root. 

 

16. Students were involved in the communication of their ideas to others 

using a variety of means and media. 

The intent of this item is to reflect the communicative richness of a lesson that 

encouraged students to contribute to the discourse and to do so in more than a 

single mode (making presentations, brainstorming, critiquing, listening, making 

videos, group work, etc.). Notice the difference between this item and item 11. 

Item 11 refers to representations. This item refers to active communication. 
 
4 

The students share their ideas with their classmates using more than one 
mode of communication. 

 
3 

The  students  share  their  ideas  with  their  classmates  in  a  small  group 
discussion. 

 
2 

The  students  share  their  ideas  with  their  classmates  in  a  large  group 
discussion. 

1 The students share procedural information but not ideas. 
0 The students do not communicate with each other. 

 

17. The teacher’s questions triggered divergent modes of thinking. 

This item suggests that teacher questions should help to open up conceptual space 

rather than confining it within predetermined boundaries. In its simplest form, 

teacher questioning triggers divergent modes of thinking by framing problems for 

which there may be more than one correct answer or framing phenomena that can 

have more than one valid interpretation. 
 
4 

The teacher asks open-ended questions and offers multiple explanations or 
explores connected areas to the large group and to small groups. 

3 The teacher asks open-ended questions and offers multiple explanations or 
explores connected areas to the large group or to small groups 
 
 

2 The teacher asks at least one open-ended or divergent question. 
1 The teacher asks at least one open-ended question, but it is clear the teacher 

is looking for a specific answer. 
0 The teacher asks no open-ended questions. 

 

18. There was a high proportion of student talk and a significant amount 

of it occurred between and among students. 

A lesson where a teacher does most of the talking is not reformed. This item 

reflects the need to increase both the amount of student talk and of talk among 

students. A “high proportion” means that at any point in time it was as likely that 

a student would be talking as that the teacher would be. A “significant amount” 

suggests that critical portions of the lesson were developed through discourse 

among students. 
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4 

This lesson is mostly student talk with critical portions of the lesson 
developed through student-to-student discourse. 

 
3 

A larger portion of the talk is student-to-student; however critical portions 
of the lesson are not developed through this discourse. 

 
2 

The proportion of student-to-student talk to teacher-to-student talk is 
about equal. 

1 There is minimal student-to-student dialog. 
 
0 

 There is no talk amongst students. Student-instructor dialog (answering 
questions) is not scored for this item. 

 

19. Student  questions  and  comments  often  determined  the  focus  and  
direction  of classroom discourse. 
This item implies not only that the flow of the lesson was often influenced or 

shaped by student  contributions,  but  that  once a direction was  in  place,  

students  were  crucial in sustaining and enhancing the momentum. 
 
4 

The students discuss in their groups, between groups, with the teacher and 
with the large group. This discourse is central to the development of 
the description and development of understanding of the phenomenon. 

 
3 

The students discuss in their groups and with the teacher. This discourse is 
central to the development of the description of the phenomenon. 

 
2 

The students discuss in their small groups, but the discourse is not central to 
the development of the description of the phenomenon. 

 
1 

The students discuss with the teacher, however student input only 
slightly influences the focus or direction of the discourse. 

0 The teacher determines the direction of the lesson with no student input. 

 

20. There was a climate of respect for what others had to say. 

Respecting what others have to say is more than listening politely. Respect also 

indicates that what others had to say was actually heard and carefully considered. 

A reformed lesson would encourage and allow every member of the community 

to present their ideas and express their opinions without fear of censure or ridicule. 

 
4 

All students are comfortable representing their ideas and expressing their 
opinions without fear of censure or ridicule. All teacher interactions encourage 
student exploration and/or discussion. 

 
3 

All students are comfortable representing their ideas and expressing 
their opinions without fear of censure or ridicule. Teacher interactions 
usually encourage student exploration and/or discussion. 

 
2 

Some students are comfortable representing their ideas and expressing their 
opinions without fear of censure or ridicule. Teacher interactions seldom 
encourage student exploration and/or discussion. 

 
1 

There is some student interaction. Teacher interaction does not encourage 
student exploration and/or discussion. 
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0 

There is little or no student interaction. If the students interact, negative 
comments may occur. 

 

Student/Teacher Relationships 

 

21. Active participation of students was encouraged and valued. 
This implies more than just a classroom full of active students. It also connotes 

their having a voice in how that activity is to occur. Simply following directions 

in an active manner does not meet the intent of this item. Active participation 

implies agenda-setting as well as “minds- on” and “hands-on”. 
 
4 

The  students  describe  the  phenomenon  and  play  a  significant  role  in 
constructing and validating the final explanation of the phenomenon. 

 
3 

The students describe the phenomenon but do not play an adequate role in 
constructing   and   validating   the   final   explanation.   (Some   building   
of explanation) 

 
2 

The students describe the phenomenon but do not participate in constructing 
or  validating  the  final  explanation  of  the  phenomenon.  (No  building  
of explanation) 

 
1 

The teacher’s questioning strategy involves student participation, but is 
not closely tied to concept building. 

0 Student participation was not encouraged and valued. 

 

22. Students were encouraged to generate conjectures, alternative 
solution strategies, and/or different ways of interpreting evidence. 
Reformed teaching shifts the balance of responsibility for mathematical of 

scientific thought from the teacher to the students. A reformed teacher actively 

encourages this transition. For example, in a mathematics lesson, the teacher might 

encourage students to find more than one way to solve a problem. This 

encouragement would be highly rated if the whole lesson was devoted to 

discussing and critiquing these alternate solution strategies. 
4 This is valued within groups and is discussed with the large group. 
3 This is valued within groups; it is not discussed with the large group. 
2 The teacher accepts multiple strategies, conjectures or ways of interpreting 

evidence but makes no effort to solicit multiple ways. 

1 The teacher has only one path to the correct answer that is acceptable. 
0 The teacher provides all conjectures, solution strategies and ways of 

interpreting evidence. 

 

23. In general the teacher was patient with students. 

Patience is not the same thing as tolerating unexpected or unwanted student 

behavior. Rather there is anticipation that, when given a chance to play itself out, 
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unanticipated behavior can lead to rich learning opportunities. A long “wait time” 

is a necessary but not sufficient condition for rating highly on this item. 
 
4 

The teacher provides sufficient wait time and ample opportunity for students 
to explore on their own terms. 

 
3 

The  teacher  provides  sufficient  wait  time,  but  does  not  capitalize  on  
all opportunities to allow students to explore on their own terms. 

2 The teacher provides sufficient wait time before accepting student responses. 
 
1 

The teacher sometimes provides sufficient wait time before accepting student 
responses. 

0 The teacher provides no wait time. 

 

24. The teacher acted as a resource person, working to support and 

enhance student investigations. 

A reformed teacher is not there to tell students what to do and how to do it. Much 

of the initiative is to come from students, and because students have different 

ideas, the teacher’s support is carefully crafted to the idiosyncrasies of student 

thinking. The metaphor, “guide on the side” is in accord with this item. 
 
4 

The teacher uses student investigations or questions to direct the 
inquiry process. 

3 The teacher answers questions instead of directing inquiry. 
2 The student investigations are teacher prescribed. 
 
1 

The   teacher   demonstrates   the   phenomenon   followed   by   large   group 
discussion. 

0 The class is lecture based. 

 

25. The metaphor “teacher as listener” was very characteristic of this 

classroom. 

This metaphor describes a teacher who is often found helping students use what 

they know to construct further understanding. The teacher may indeed talk a 

lot, but such talk is carefully crafted around understandings reached by actively 

listening to what students are saying. “Teacher as listener” would be fully in 

place if “student as listener” was reciprocally engendered. 

 
4 

The teacher listens to the students and does not dominate group interactions. 
The  teacher  asks  questions  to  help  the  student  construct  their  own 
understanding. 

3 The  teacher  listens  to  the  students,  the  students  listens  to  the  teacher 
reciprocity) but the teacher was too directive. The teacher gives too many 
answers instead of asking questions to help the student construct their own 
understanding. 

2 Some attempts are made by the teacher to check initial student knowledge, 
incorporate student ideas into the lesson, and assess final student 
understanding of the material. 
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1 At least one attempt is made by the teacher to check initial student 
knowledge, or  incorporate  student  ideas  into  the  lesson,  or  to  assess  
final  student understanding of the material.  

0 There is no attempt by the teacher to check initial student knowledge, 
or 
incorporate  student  ideas  into  the  lesson,  or  to  assess  final  student 
understanding of the material. 



172 
 

 
 

APPENDIX B 

 

Name: ______________________________ 

Date: _____________________ 

 

Science Teaching Efficacy Belief Instrument (STEBI) 

Developed by Larry G. Enochs and Iris M. Riggs, used with permission. 

The STEBI is a measurement tool developed to understand teacher behavior which 

in turn can facilitate the development of strategies which may assist the 

improvement of science teaching. 
 
Direction: Please indicate the degree to which you agree or disagree with each 
statement below by checking (  ) the appropriate space. 
__________________________________________________________________

_________ 

  

Statements 

Strongly 

Agree Agree Uncertain Disagree 

Strongly 

Disagree 

1.  When a student 

does better than usual 

in science, it is often 

because the teacher 

exerted extra effort.           

2.  I will continually 

find better ways to 

teach science.           

3.  Even when I try 

very hard, I don’t 

teach science as well 

as I do most subjects.           

4.  When students’ 

grades in science 

improve, it is often 

due to their teacher 

having found a more 

effective teaching 

approach.           

5.  I know the steps 

necessary to teach 

science concepts 

effectively.           
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6.  I am not very 

effective in 

monitoring science 

experiments.           

7.  If students are 

underachieving in 

science, it is most 

likely due to 

ineffective science 

teaching.           

8.  I generally teach 

science ineffectively.           

9.  The inadequacy of 

a student's science 

background can be 

overcome by good 

teaching.           

10. The low science 

achievement of some 

students cannot 

generally be blamed 

on their teachers.           

11. When a low-

achieving child 

progresses in science, 

it is usually due to 

extra attention given 

by the teacher.      

12. I understand 

science concepts well 

enough to be effective 

in teaching it.      

13. Enhanced effort in 

science teaching 

produces little change 

in some students' 

science achievement.      

14. The teacher is 

generally responsible 

for the achievement of 

students in science.      
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15. Students' 

achievement in 

science is directly 

related to their 

teacher's effectiveness 

in science teaching.      

16. If parents 

comment that their 

child is showing more 

interest in science at 

school, it is probably 

due to the 

performance of the 

child's teacher.      

17. I find it difficult to 

explain why science 

experiments work to 

my students.      

18. I am typically able 

to answer students' 

science questions.      

19. I am curious if I 

have the necessary 

skills to teach science.      

20. Given a choice, I 

will not invite the 

principal to evaluate 

my science teaching.      

21. When a student 

has difficulty 

understanding a 

science concept, I will 

usually be at a loss as 

to how to help the 

student understand it 

better.      

22. When teaching 

science, I will usually 

welcome student 

questions.      
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23. I do not know 

what to do to turn 

students on to science.      

24. Effectiveness in 

science teaching has a 

little influence on the 

achievement of 

students.      

25. Even teachers with 

good science teaching 

abilities cannot help 

some kids learn 

science.           

 

 

 

 

 

 

 

 

 

______________________ 

Signature  
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Directions for Students  

1. This questionnaire contains statements about your willingness in 
participating in this science class. You will be asked to express your 
agreement on each statement. There are no “right “or “wrong” 
answers. Your opinion is what is wanted. Think about how well each 
statement describes your willingness in participating in this class. 

2. Please indicate the degree to which you agree or disagree with each 
statement below by checking (  ) the appropriate space. 

3. Be sure to give an answer for all questions. If you change your mind 
about an answer, just cross it out and circle another. 

4. Some statements in this questions are fairly similar to other statements. 
Don’t worry about this. Simply give your opinion about all the 
statements. 

 

 

 

APPENDIX C 

 

Your Name: ___________________Teacher’s Name: _________________                  

Subject: ________________________Grade Level and Section: ___________                 
  

Student Motivation towards Science Learning (SMTSL) 

Questionnaire  

Part F (Learning Environment Stimulation) 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Statements 

Strongly 

Agree Agree Uncertain Disagree 

Strongly 

Disagree 

1. I am willing to 

participate in this 

science subject 

because the content is 

exciting and 

changeable.           

2. I am willing to 

participate in this 

science subject 

because the teacher 

uses a variety of 

teaching methods.           

3. I am willing to 

participate in this 

science subject 

because the teacher           
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__________________ 

Signature 

does not put a lot of 

pressure on me. 

4.   I am willing to 

participate in this 

science subject 

because the teacher 

pays attention to me.           

5.  I am willing to 

participate in this 

science subject 

because it is 

challenging.           

6.  I am willing to 

participate in this 

science subject 

because students are 

involved in 

discussions.           

7.  I am willing to 

participate in this 

science subject 

because I am 

motivated by the 

teacher.      

8. I am willing to 

participate in this 

science subject 

because the learning 

activities are relevant 

to daily life situations.      
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APPENDIX D 

 

 

Republic of the Philippines  

Department of Education 

Region IV-A CALABARZON 

Division of Rizal 

Angono National High School 

 Lt. Aguinaldo Street, Brgy. Kalayaan, Angono, Rizal 

 

 

POST-OBSERVATION CONFERENCE/INTERVIEW GUIDE 

INTERVIEW PROTOCOL 

 

Name of Teacher: _______________________________ 

Name of the Observer: ___________________________ 

Subject Observed and Year Level: ___________________ 

Date of Observation: ______________________ 

 

PART 1. Focusing with the observation. 

1. Preliminaries (greetings, etc.) 

You may ask: 

a.. How do you feel now?  

(Ask Why the teacher feels the way he/she does.) 

b. Did you enjoy your class? 

(What made you enjoy your class? /why did you enjoy your class?) 

c. Do you feel confident that you delivered the lesson well and proper? Why? 

 

2. The observer asks the following questions to process the observed 

classroom instruction. (Note: the observer may ask follow-up/probing 

questions) 

a. Identify the things that went well during the lesson. 

You may use any of the following questions. 

 What were the high points of the lesson? 

 Which part of the lesson were highly participated by your 

pupils/students? 

 Which part of the lesson did you and your pupils/students 

enjoy the most? 
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(ask the reason for his/her answer) 

b. Still focusing on the things went well, what could you do differently 

next time to get the same or a better result? 

c. Was there any part of the lesson that your pupils/students find 

difficult? Why? 

d. Recognizing this difficulty, what could you do with this difficulty next 

time to get a better result? 

e. If there will be a next observation, what would you like to be the focus 

of the next observation?  

f. What help do you need to accomplish that? 

 

Note: When the teacher replied to Questions “C and E”, the observer may suggest 

anything using any of the following expressions: 

 If I may suggest, you may use… 

 Do you think it would be helpful if… 

 

PART 2.Focusing with the curriculum and efficacy. 

3. How do you know that learning occurs in a science class? 

 

4. What do you think are your characteristics that help students learn? 

 

5. What are the strategies you usually use in your class? 

 

6. Do you think you effectively use the strategies? Why? 

 

7. How would you describe the Sciences classes in the senior high school? 

 

8. What can you say about the Grade 11 science curriculum? 

 

9. Is it different from the junior high school curriculum? In what ways? 

 

10. Did you make any changes in your strategies and personality when you 

first started teaching science classes in the senior high school? Why? 

 

11. What is the importance of the senior high school science curriculum 
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12. What are the things the teacher need to focus on and improve in order to 

teach well in the senior high school science classes? How will they be able 

to do this? 

 

 

 

 

 

 

 

 

 

 

 

______________________ 

Signature 
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APPENDIX E 

Checklist Questionnaire for RTOP 

 

Personal Data 

 

Direction: Please fill in the necessary info asked for in the questionnaire by 

supplying the data or by checking the item in the space provided for in each item. 

 

Name ________________________  Gender _______________________ 

 

Present Position/Rank ___________  Years of Teaching Experience ____ 

 

School _______________________  Subjects Taught ________________ 

    

Highest Educational Attainment 

______ Doctorate Degree    _____Bachelor’s Degree with 

MA units 

______ Master’s Degree with PhD units  _____ Bachelor’s Degree 

______ Master’s Degree 

 

Specialization ___________________ 

 

Checklist Questionnaire for the Validation of RTOP 

 

Direction: Please put a check mark on your assessment on the observation tool 

adapted by the researcher. This observation tool will used to 4 STEM classes. 

 

Please assess using the following scales: 

Scale Interpretation Description 

5 Very Acceptable 

 

The statement is highly evident  in the 

Observation Tool 

 

 

 Tool 

4 Acceptable The statement is evident in the Observation Tool 

3 Moderately 

Acceptable 

The statement is somehow evident in the 

Observation Tool 

2 Least Acceptable The statement is not that evident in the 

Observation Tool 

1 Not Acceptable The statement is really not evident in the 

Observation Tool 
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A. PURPOSE: 

 5 4 3 2 1 

1. Geared to the subject for which it is prepared.      

2. Practical (can be used in an actual class observation).      

3. Written in a clear and understandable manner congruent 

with the purpose. 
     

 

B. CONTENT: 

 5 4 3 2 1 

1. Sufficient and appropriate.      

2. Includes information necessary for the achievement of 

the stated purposes. 
     

3. Includes all the essential parts of an observation tool.      

 

C. ORGANIZATION AND PRESENTATION 

 5 4 3 2 1 

1. Font size and type are uniform throughout.      

2. There are no grammatical errors.      

3. Instructions are clear, concise, and easily understood.      

 

D. COMMENTS AND SUGGESTIONS: 

 

 

 

 

 

 

 

 

 

 

__________________ 

Rater’s Signature 
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Checklist Questionnaire for STEBI 

 

Personal Data 

 

Direction: Please fill in the necessary info asked for in the questionnaire by 

supplying the data or by checking the item in the space provided for in each item. 

 

Name ________________________  Gender _______________________ 

 

Present Position/Rank ___________  Years of Teaching Experience ____ 

 

School _______________________  Subjects Taught ________________ 

    

Highest Educational Attainment 

______ Doctorate Degree    _____Bachelor’s Degree with 

MA units 

______ Master’s Degree with PhD units  _____ Bachelor’s Degree 

______ Master’s Degree 

 

Specialization ___________________ 

 

Checklist Questionnaire for the Validation of STEBI 

 

Direction: Please put a check mark on your assessment on the questionnaire 

adapted by the researcher. This questionnaire will be given to 4 STEM teachers. 

 

Please assess using the following scales: 

Scale Interpretation Description 

5 Very Acceptable 

 

The statement is highly evident  in the 

Questionnaire 

4 Acceptable The statement is evident in the Questionnaire 

3 Moderately 

Acceptable 

The statement is somehow evident in the 

Questionnaire 

2 Least Acceptable The statement is not that evident in the 

Questionnaire 

1 Not Acceptable The statement is really not evident in the 

Questionnaire 
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A. PURPOSE: 

 5 4 3 2 1 

1. Geared to the subject for which it is prepared.      

2. Practical (can be used as an actual questionnaire).      

3. Written in a clear and understandable manner congruent 

with the purpose. 
     

 

B. CONTENT: 

 5 4 3 2 1 

1. Sufficient and appropriate.      

2. Includes information necessary for the achievement of 

the stated purposes. 
     

3. Includes all the essential parts of a questionnaire.      

 

C. ORGANIZATION AND PRESENTATION 

 5 4 3 2 1 

1. Font size and type are uniform throughout.      

2. There are no grammatical errors.      

3. Instructions are clear, concise, and easily understood.      

 

D. COMMENTS AND SUGGESTIONS: 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________ 

         Rater’s Signature 
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Checklist Questionnaire for SMTLS 

 

Personal Data 

 

Direction: Please fill in the necessary info asked for in the questionnaire by 

supplying the data or by checking the item in the space provided for in each item. 

 

Name ________________________  Gender _______________________ 

 

Present Position/Rank ___________  Years of Teaching Experience ____ 

 

School _______________________  Subjects Taught ________________ 

    

Highest Educational Attainment 

______ Doctorate Degree    _____Bachelor’s Degree with 

MA units 

______ Master’s Degree with PhD units  _____ Bachelor’s Degree 

______ Master’s Degree 

 

Specialization ___________________ 

 

Checklist Questionnaire for the Validation of SMTLS 

 

Direction: Please put a check mark on your assessment on the questionnaire 

adapted by the researcher. This questionnaire will be given to the students of 4 

STEM teachers. 

 

Please assess using the following scales: 

Scale Interpretation Description 

5 Very Acceptable 

 

The statement is highly evident  in the 

Questionnaire 

4 Acceptable The statement is evident in the Questionnaire 

3 Moderately 

Acceptable 

The statement is somehow evident in the 

Questionnaire 

2 Least Acceptable The statement is not that evident in the 

Questionnaire 

1 Not Acceptable The statement is really not evident in the 

Questionnaire 
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A. PURPOSE: 

 5 4 3 2 1 

1. Geared to the subject for which it is prepared.      

2. Practical (can be used as an actual questionnaire).      

3. Written in a clear and understandable manner congruent 

with the purpose. 
     

 

B. CONTENT: 

 5 4 3 2 1 

1. Sufficient and appropriate.      

2. Includes information necessary for the achievement of 

the stated purposes. 
     

3. Includes all the essential parts of a questionnaire.      

 

C. ORGANIZATION AND PRESENTATION 

 5 4 3 2 1 

1. Font size and type are uniform throughout.      

2. There are no grammatical errors.      

3. Instructions are clear, concise, and easily understood.      

 

D. COMMENTS AND SUGGESTIONS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________ 

         Rater’s Signature 
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Checklist Questionnaire for Post-Observation Conference Guide 

 

Personal Data 

 

Direction: Please fill in the necessary info asked for in the questionnaire by 

supplying the data or by checking the item in the space provided for in each item. 

 

Name ________________________  Gender _______________________ 

 

Present Position/Rank ___________  Years of Teaching Experience ____ 

 

School _______________________  Subjects Taught ________________ 

 

Highest Educational Attainment 

______ Doctorate Degree    _____Bachelor’s Degree with 

MA units 

______ Master’s Degree with PhD units  _____ Bachelor’s Degree 

______ Master’s Degree 

 

Specialization ___________________ 

 

Checklist Questionnaire for the Validation of Post-Observation Conference 

Guide 

 

Direction: Please put a check mark on your assessment on the post-observation 

conference guide adapted by the researcher. This tool will be used to 4 STEM 

teachers. 

 

Please assess using the following scales: 

Scale Interpretation Description 

5 Very Acceptable 

 

The statement is highly evident in the interview 

guide. 

4 Acceptable The statement is evident in the interview guide. 

3 Moderately 

Acceptable 

The statement is somehow evident in the 

interview guide. 

2 Least Acceptable The statement is not that evident in the 

interview guide. 
1 Not Acceptable The statement is really not evident in the 

interview guide. 
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A. PURPOSE: 

 5 4 3 2 1 

1. Geared to the subject for which it is prepared.      

2. Practical (can be used in an actual post-observation 

conference guide). 
     

3. Written in a clear and understandable manner congruent 

with the purpose. 
     

 

B. CONTENT: 

 5 4 3 2 1 

1. Sufficient and appropriate.      

2. Includes information necessary for the achievement of 

the stated purposes. 
     

3. Includes all the essential parts of a post-observation 

conference guide. 
     

 

C. ORGANIZATION AND PRESENTATION 

 5 4 3 2 1 

1. Font size and type are uniform throughout.      

2. There are no grammatical errors.      

3. Instructions are clear, concise, and easily understood.      

 

D. COMMENTS AND SUGGESTIONS: 

 

 

 

 

 

 

 

 

 

 

 

_______________________ 

        Rater’s Signature 
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APPENDIX F 

 
 
 
 

Consent Form for Participation in a Research Study 

 

Introduction 

You are invited as a respondent in a research study to be conducted by ZALDY 

JOSE M. LAZARA JR. entitled Cases of STEM Teaching Efficacy. You are 

asked to read this form before answering the questionnaire.  

 

Purpose of the Study 

The purpose of this research is determine the match between the STEM teaching 

practices and the efficacy beliefs of teachers that will help in the enhancement of 

the teaching and learning processes in STEM. The research is in partial fulfillment 

of the requirements for the degree Master of Arts in Education.  

  

Description of the Study Procedures 

If you agree to be in this study, you will be asked to do the following things:  

1. Expect a once a week class observation with documentation in a selected 

class for a period of 10 weeks.  

2. During the last week of observation you will be asked to answer a 

questionnaire checklist and cooperate in a one on one interview. The 

expected time of answering the questionnaire is from 15 to 30 minutes and 

the length of interview is 30 minutes to 1 hour. 

3. Complete the questionnaire during your free time. However, you are not 

allowed to take the questionnaire at home nor consult your colleagues 

regarding the content of the questionnaire while answering the items;  

4. submit your questionnaire either to the researcher; and 

5. observe that the data you have submitted must be placed in an envelope.  

 

Potential Risks/Discomforts 

 It is of extreme importance for the researcher to let the respondents know 

what are the possible risks or discomforts when chosen to be a respondent in this 

research. However, this study poses a minimal risk on the side of the respondents. 

To be able to minimize the risk you are asked to: 

a) avoid sharing your answer to anyone in the school community; 

b) refrain from asking questions to anyone in the school community if in case 

the statement is unclear to you. In this case, you may contact the 

researcher on the number indicated in this consent form.  

Potential Benefits 
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This research will help STEM teachers unlock connections between their 

instructional practices and efficacy beliefs that could help enhance science teaching 

in the STEM strand. The students’ daily activity that is based on the curriculum 

could be a starting point in making connections between STEM instructional 

practices and efficacy beliefs that will make STEM learning more relevant and 

meaningful resulting to student success and achievement. Moreover, this study will 

serve as a guide in the design and assessment of teacher-training and in-service 

programs for science instruction in the STEM strand, improvement of instructional 

processes, consideration in hiring STEM teachers and provisions for their 

professional growth. It could also result in polishing administrative policies and 

supervisory strategies that would serve as bases for appropriate action with regard 

to STEM instruction. 

 

Protection of Confidentiality 

The researcher assures the protection of your privacy by assigning a respondent 

number.  The data will be personally collected and gathered by the researcher. In 

this case, you are secured that the data you provided and your privacy will be 

protected.  

 

Contact Information 

If you have any question about this study, please contact Zaldy Jose M. Lazara 

Jr. at +639059189918. You may also email zaldy.lazara@deped.gov.ph for any 

concern.  

 

 

 

Consent 

 

Your signature below indicates that you have decided to participate in this study, 

and that you have read and understood the information provided above.    

Subject’s Signature:_______________________  Date:__________________ 

Researcher’s Signature:_____________________ 
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Consent Form for Participation in a Research Study 

 

Introduction 

You are invited as a respondent in a research study to be conducted by ZALDY 

JOSE M. LAZARA JR. entitled Cases of STEM Teaching Efficacy. You and 

your parents are asked to read this form before you answer the questionnaire.  

 

Purpose of the Study 

The purpose of this research is determine the match between the STEM teaching 

practices and the efficacy beliefs of teachers that will help in the enhancement of 

the teaching and learning processes in STEM. The research is in partial fulfillment 

of the requirements for the degree Master of Arts in Education.  

  

Description of the Study Procedures 

If you agree to be in this study, you will be asked to do the following things:  

1. answer the questionnaire by checking the extent of your agreement or 

disagreement as to how you are stimulated in your learning environment 

in your science class. The expected time of answering the questionnaire is 

from 15 to 30 minutes;  

2. complete the questionnaire during your free time. However, you are not 

allowed to take the questionnaire at home nor consult your school head 

regarding the content of the questionnaire while answering the items;  

3. submit your questionnaire either to the researcher; and 

4. observe that the data you have submitted must be placed in an envelope.  

 

Potential Risks/Discomforts 

 It is of extreme importance for the researcher to let the respondents know 

what are the possible risks or discomforts when chosen to be a respondent in this 

research. However, this study poses a minimal risk on the side of the respondents. 

To be able to minimize the risk you are asked to: 

c) avoid sharing your answer to anyone in the school community; 

d) refrain from asking questions to anyone in the school community if in case 

the statement is unclear to you. In this case, you may contact the 

researcher on the number indicated in this consent form.  
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Potential Benefits 

This research will help STEM teachers unlock connections between their 

instructional practices and efficacy beliefs that could help enhance science teaching 

in the STEM strand. The students’ daily activity that is based on the curriculum 

could be a starting point in making connections between STEM instructional 

practices and efficacy beliefs that will make STEM learning more relevant and 

meaningful resulting to student success and achievement. Moreover, this study will 

serve as a guide in the design and assessment of teacher-training and in-service 

programs for science instruction in the STEM strand, improvement of instructional 

processes, consideration in hiring STEM teachers and provisions for their 

professional growth. It could also result in polishing administrative policies and 

supervisory strategies that would serve as bases for appropriate action with regard 

to STEM instruction. 

 

Protection of Confidentiality 

The researcher assures the protection of your privacy by assigning a respondent 

number.  Once completed, the data will be collected personally by the researcher. 

In this case, you are secured that the data you provided and your privacy will be 

protected.  

 

Contact Information 

If you have any question about this study, please contact Zaldy Jose M. Lazara 

Jr. at +639059189918. You may also email zaldy.lazara@deped.gov.ph for any 

concern.  

 

 

 

Consent 

 

Your signature below indicates that you have decided to participate in this study, 

and that you have read and understood the information provided above.    

Subject’s Signature:_______________________  Date:__________________ 

Researcher’s Signature:_____________________ 
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APPENDIX G 

PHILIPPINE NORMAL UNIVERSITY 

The National Center for Teacher Education 

COLLEGE OF GRADUATE STUDIES AND  

TEACHER EDUCATION RESEARCH 

Taft Avenue, Manila 

 

 

May 26, 2017 

 

PROF. DOMINGO O. BARCARSE 

Faculty 

Department of Psychology 

Far Eastern University 

 

 

Dear Sir: 

 

Good Day! 

 

The undersigned is a graduate school student of Philippine Normal University and 

currently undertaking a research study entitled, “Cases of STEM Teaching 

Efficacy” as a requirement for the degree of Master of Arts in Science Education 

– Physics Specialization. The instruments that will be used by the researcher such 

as post-observation conference guide, observation tool, and questionnaires will 

need to undergo validation procedures. 

 

In connection to this may I humbly request for your expertise to examine and to 

validate the instruments. Attached with this letter are the instruments and checklist-

questionnaires for validation.  

 

Thank you in anticipation for your favorable response and your dedicated time is 

highly appreciated.  

 

God bless and God speed.  

 

Respectfully yours, 
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ZALDY JOSE M. LAZARA JR. 

MA Sci. Ed. Physics 

PNU-Manila 

 

MARIE PAZ E. MORALES, Ph.D. 

Thesis Adviser  

 

 

 
 

PHILIPPINE NORMAL UNIVERSITY 

The National Center for Teacher Education 

COLLEGE OF GRADUATE STUDIES AND  

TEACHER EDUCATION RESEARCH 

Taft Avenue, Manila 

 

 

 

May 30, 2017 

 

PROF. BRANDO C. PALOMAR 

Physics Faculty 

Faculty of Science, Technology, Engineering and Mathematics 

Philippine Normal University  

 

 

Dear Sir: 

 

Good Day! 

 

The undersigned is a graduate school student of Philippine Normal University and 

currently undertaking a research study entitled, “Cases of STEM Teaching 

Efficacy” as a requirement for the degree of Master of Arts in Science Education 

– Physics Specialization. The instruments that will be used by the researcher such 

as post-observation conference guide, observation tool, and questionnaires will 

need to undergo validation procedures. 
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In connection to this may I humbly request for your expertise to examine and to 

validate the instruments. Attached with this letter are the instruments and checklist-

questionnaires for validation.  

 

Thank you in anticipation for your favorable response and your dedicated time is 

highly appreciated.  

 

God bless and God speed.  

 

Respectfully yours, 

 

ZALDY JOSE M. LAZARA JR. 

MA Sci. Ed. Physics 

PNU-Manila 

 

MARIE PAZ E. MORALES, Ph.D. 

Thesis Adviser  
 
 
 
 
 
 
 

PHILIPPINE NORMAL UNIVERSITY 

The National Center for Teacher Education 

COLLEGE OF GRADUATE STUDIES AND  

TEACHER EDUCATION RESEARCH 

Taft Avenue, Manila 

 

 

 

May 26, 2017 

 

PROF. ISAAC ENRIQUEZ 

Physics Assistant Professor 

Physics Department  

De Lasalle University Manila 
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Dear Sir: 

 

Good Day! 

 

The undersigned is a graduate school student of Philippine Normal University and 

currently undertaking a research study entitled, “Cases of STEM Teaching 

Efficacy” as a requirement for the degree of Master of Arts in Science Education 

– Physics Specialization. The instruments that will be used by the researcher such 

as post-observation conference guide, observation tool, and questionnaires will 

need to undergo validation procedures. 

 

In connection to this may I humbly request for your expertise to examine and to 

validate the instruments. Attached with this letter are the instruments and checklist-

questionnaires for validation.  

 

Thank you in anticipation for your favorable response and your dedicated time is 

highly appreciated.  

 

God bless and God speed.  

 

Respectfully yours, 

 

ZALDY JOSE M. LAZARA JR. 

MA Sci. Ed. Physics 

PNU-Manila 

 

MARIE PAZ E. MORALES, Ph.D. 

Thesis Adviser  
 
 
 
 
 

PHILIPPINE NORMAL UNIVERSITY 

The National Center for Teacher Education 

COLLEGE OF GRADUATE STUDIES AND  

TEACHER EDUCATION RESEARCH 

Taft Avenue, Manila 

 



197 
 

 
 

 

 

May 26, 2017 

 

PROF. REGGIE C. PANTIG 

Physics Assistant Professor 

Physics Department  

De Lasalle University Manila 

 

 

Dear Sir: 

 

Good Day! 

 

The undersigned is a graduate school student of Philippine Normal University and 

currently undertaking a research study entitled, “Cases of STEM Teaching 

Efficacy” as a requirement for the degree of Master of Arts in Science Education 

– Physics Specialization. The instruments that will be used by the researcher such 

as post-observation conference guide, observation tool, and questionnaires will 

need to undergo validation procedures. 

 

In connection to this may I humbly request for your expertise to examine and to 

validate the instruments. Attached with this letter are the instruments and checklist-

questionnaires for validation.  

 

Thank you in anticipation for your favorable response and your dedicated time is 

highly appreciated.  

 

God bless and God speed.  

 

Respectfully yours, 

 

ZALDY JOSE M. LAZARA JR. 

MA Sci. Ed. Physics 

PNU-Manila 

 

MARIE PAZ E. MORALES, Ph.D. 

Thesis Adviser 
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APPENDIX H 

June 7, 2017 

 

To: Marites A. Ibañez, CESO V    

      Schools Division Superintendent 

      Division of Rizal 

 

Dear Ma’am Ibañez: 

  

Greetings! 

 

 I, Mr. Zaldy Jose M. Lazara Jr., is conducting a research entitled, “Cases of 

STEM Teaching Efficacy” this school year 2017-2018 at Angono National High 

School-Senior High School, in partial fulfillment of the requirements for the degree, 

Master of Arts in Education with specialization in Physics at the Philippine Normal 

University. This study aims determine the match between the STEM teaching 

practices and the efficacy beliefs of teachers.  

 

In this connection, I am asking for your permission to conduct the said study in 

your respective school and teacher participants together with their selected classes.   

 

 Attached herewith is the Notice to Proceed given by the Research Ethics 

Committee of the Philippine Normal University which indicates the approval of the 

collection of data.  

 

 

 Thank you in anticipation of your favorable response.  

 

Very truly yours, 

 

ZALDY JOSE M. LAZARA JR.       

Researcher 

 

Noted by:      Approved by: 

 

MARIE PAZ E. MORALES, Ph.D. MARITES A. IBAŇEZ, CESO V 

Thesis Adviser Schools Division Superintendent 

                
 
 
 

APPENDIX I 
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Validation Results for Reformed Teaching Observation Protocol (RTOP) 

A. PURPOSE V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Geared to the subject for 

which it is prepared. 5 5 5 5 5   

2. Practical (can be used in an 

actual class observation). 4 4 3 5 4   

3. Written in a clear and 

understandable manner 

congruent with the purpose. 5 5 4 5 4.75   

MEAN         4.58 

VERY 

ACCEPTABLE 

              

B. CONTENT V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Sufficient and appropriate. 4 5 5 5 4.75   

2. Includes information necessary 

for the achievement of the stated 

purposes. 5 4 5 5 4.75   

3. Includes all the essential parts 

of an observation tool. 5 4 4 5 4.5   

MEAN         4.67 

VERY 

ACCEPTABLE 

              

C. ORGANIZTION AND 

PRESENTATION V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Font size and type are uniform 

throughout. 5 5 4 5 4.75   

2. There are no grammatical 

errors. 5 5 4 5 4.75   

3. Instructions are clear, concise, 

and easily understood.      

5 5 3 5 4.5   

MEAN         4.67 

VERY 

ACCEPTABLE 
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Validation Results for Science Teaching Efficacy Beliefs Instrument (STEBI) 

A. PURPOSE V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Geared to the subject for 

which it is prepared. 5 5 5 4 4.75   

2. Practical (can be used in an 

actual class observation). 5 5 4 4 4.5   

3. Written in a clear and 

understandable manner 

congruent with the purpose. 5 5 4 4 4.5   

MEAN         4.58 

VERY 

ACCEPTABLE 

              

B. CONTENT V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Sufficient and appropriate. 5 5 4 5 4.75   

2. Includes information 

necessary for the achievement of 

the stated purposes. 5 5 5 5 5   

3. Includes all the essential parts 

of a questionnaire. 5 5 4 5 4.75   

MEAN         4.83 

VERY 

ACCEPTABLE 

              

C. ORGANIZTION AND 

PRESENTATION V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Font size and type are uniform 

throughout. 5 5 3 4 4.25   

2. There are no grammatical 

errors. 5 5 3 4 4.25   

3. Instructions are clear, concise, 

and easily understood.      

5 5 4 4 4.5   

MEAN         4.33 ACCEPTABLE 
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Validation Results for Students Motivation towards Learning Science (SMTLS) 

A. PURPOSE V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Geared to the subject for 

which it is prepared. 5 5 4 5 4.75   

2. Practical (can be used in an 

actual class observation). 5 5 4 5 4.75   

3. Written in a clear and 

understandable manner 

congruent with the purpose. 5 5 4 5 4.75   

MEAN         4.75 

VERY 

ACCEPTABLE 

              

B. CONTENT V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Sufficient and appropriate. 5 5 4 4 4.50   

2. Includes information 

necessary for the achievement of 

the stated purposes. 5 5 4 5 4.75   

3. Includes all the essential parts 

of a questionnaire. 5 5 3 5 4.50   

MEAN         4.58 

VERY 

ACCEPTABLE 

              

C. ORGANIZTION AND 

PRESENTATION V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Font size and type are uniform 

throughout. 5 5 3 5 4.50   

2. There are no grammatical 

errors. 5 5 4 5 4.75   

3. Instructions are clear, concise, 

and easily understood.      

5 4 3 5 4.25   

MEAN         4.50 

VERY 

ACCEPTABLE 
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Validation Results for Semi-Structured Interview Guide 

A. PURPOSE V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Geared to the subject for 

which it is prepared. 5 4 4 4 4.25   

2. Practical (can be used in an 

actual class observation). 5 5 5 4 4.75   

3. Written in a clear and 

understandable manner 

congruent with the purpose. 4 5 4 4 4.25   

MEAN         4.42 ACCEPTABLE 

              

B. CONTENT V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Sufficient and appropriate. 5 5 4 4 4.5   

2. Includes information necessary 

for the achievement of the stated 

purposes. 5 5 5 4 4.75   

3. Includes all the essential parts 

of a post-observation conference 

guide. 5 5 5 4 4.75   

MEAN         4.67 

VERY 

ACCEPTABLE 

              

C. ORGANIZTION AND 

PRESENTATION V1 V2 V3 V4 AVERAGE INTERPRETATION 

1. Font size and type are uniform 

throughout. 5 5 4 4 4.5   

2. There are no grammatical 

errors. 4 4 3 4 3.75   

3. Instructions are clear, concise, 

and easily understood.      

5 5 4 4 4.5   

MEAN         4.25 ACCEPTABLE 
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APPENDIX J 
 

Spiral Progression of the Grade 11 Science Curriculum for Earth Science 

Grade 3 to 10 Grade 11 

Content Content Standard - The learners demonstrate an understanding of: Content 

(Grade 8) 

Other 

Members 

of the 

Solar 

System - 
Comets, 

Meteors 

and 

Asteroids 

(Grade 9) 

Constellati

ons - 

Characteris

tics of 

Stars, 
Arrangeme

nt of Stars 

in a Group 

(Grade 8) characteristics of comets, meteors and asteroids (Grade 9) the 
relationship between the visible constellations in the sky and the Earth's 

position along its orbit 

the 
formation 

of the 

universe 
and the 

solar 

system 

Origin 

and 

Structure 

of the 

Earth - 

Universe 

and Solar 

System 

(Grade 3) 

Earth and 

Space - 

The 

Surroundin

gs (Grade 

4) Water 

in the 

Environm

ent - 

Sources 

and 
Importance 

of Water 

and, 

Weather - 
Component

s of 
Weather 

(Grade 6) 

The Solar 

System - 

Planets 

(Grade 7) 

The 

Philippine 

Environm

ent - 
Location of 

the 
Philippines 

with 

respect to 
landmasses 

(Grade 3) people, animals, plants, rivers, streams, hills, mountains and 

other landforms and their importance (Grade 4) the different sources of 

water and Components of weather using simple instrument (Grade 6) 
characteristics of planet in the solar system (Grade 7) The relationship of 

geographic location of the Philippines to its environment 

the 

subsystem

s  
(geosphere

, 

hydrosphe

re, 

atmospher

e and 
biosphere) 

that makes 

up the 
Earth 

Origin 

and 

Structure 

of the 

Earth - 
Earth and 

Earth 

Systems 
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and bodies 

of water 

(Grade 8) 

Earthquak

es and 

Faults - 
How 

Earthquake 
waves 

provide 

information 
about the 

interior of 

the Earth 

(Grade 10) 

Plate 

Tectonics - 
Internal 

Structure of 

the Earth 

(Grade 8) the relationship between faults and earthquakes (Grade 10) the 

relationship among locations of volcanoes, earthquake epicenters and 

mountain ranges 

the Earth's 

internal 

structure  

(Grade 5)  

Processes 

that shape 

the Earth's 

Surface - 

Weathering 
and Soil 

Erosion 

Weathering and soil erosion shape the Earth's surface and affect the living 

things and environment 

the three 

main 

categories 

of rocks 

Earth 

Materials 

and 

Processes 

- Minerals 

and Rocks 

(Grade 9) 

Volcanoes 

- Volcanic 

Eruption 

volcanoes found in the Philippines the origin 
and 

formation 

of 
common 

minerals 

and rocks 

(Grade 5)  

Processes 

that shape 

the Earth's 

Surface - 

Weathering 

and Soil 
Erosion 

Weathering and soil erosion shape the Earth's surface and affect the living 
things and environment 

geologic 
processes 

that occur 

on the 
surface of 

the Earth 

such as 
weathering

, erosion, 

mass 
wasting, 

and 

sedimentat
ion 

(including 

the role of 

Earth 

Materials 

and 

Processes 

- Exogenic 

Processes 
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ocean 

basins in 
the 

formation 

of 
sedimentar

y 

rocks) 

(Grade 9) 

Volcanoes 
- Volcanic 

Eruption 

(Grade 10) 

Plate 

Tectonics - 

Distributio

n of: 

Volcanoes, 
Earthquake 

Epicenters 

and 
Mountain 

Ranges 

(Grade 9) volcanoes found in the Philippines (Grade 10) the relationship 
among locations of volcanoes, earthquake epicenters and mountain ranges 

geologic 
process 

that occurs 

within the 
Earth 

Earth 

Materials 

and 

Processes 
- 

Endogenic 

Processes 

(Grade 10) 

Plate 

Tectonics - 

Processes 

and 
Landforms 

along plate 

boundaries 
and 

Mechanism 

(possible 
causes of 

movement) 

(Grade 10) the relationship among locations of volcanoes, earthquake 

epicenters and mountain ranges 

(Grade 8) 

Earthquak

es and 

Faults - 
Active and 

inactive 

faults and  
Earthquake 

focus, 

epicenter, 
magnitude 

and 

intensity 

the relationship between faults and earthquakes the folding 
and 

faulting of 

rocks 

Earth 

Materials 

and 

Processes 

- 

Deformati

on of The 
Crust 

(Grade 10) 

Plate 

Tectonics - 
Plate 

Boundaries  

and 
Evidence 

of plate 

movement 

(Grade 10) the relationship among locations of volcanoes, earthquake 

epicenters and mountain ranges 

plate 

tectonics 
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(Grade 8) 

Earthquak

es and 

Faults - 

How 
Earthquake 

waves 

provide 
information 

about the 

interior of 
the Earth 

(Grade 10) 

Plate 

Tectonics - 

Internal 

Structure of 
the Earth 

(Grade 8) the relationship between faults and earthquakes (Grade 10) the 

relationship among locations of volcanoes, earthquake epicenters and 
mountain ranges 

how the 

planet 
Earth 

evolved in 

the last 4.6 
billion 

years 

(including 
the age of 

the Earth, 

major 
geologic 

time 

subdivisio
ns and 

marker 

fossils) 

Earth 

Materials 

and 

Processes 

- History 
of the 

Earth 

(Grade 8) 

Earthquak

es and 

Faults - 

How 

movements 
along the 

fault 
generate 

earthquake

s and how 
earthquake

s generate 

tsunamis, 
and 

Earthquake 

preparedne
ss (Grade 

9) 

Volcanoes 
- Volcanic 

Eruption 

(Grade 8) the relationship between faults and earthquakes (Grade 9) 

volcanoes found in the Philippines  

the 

different 

hazards 
caused by 

geological  

processes 
(earthquak

es,  
volcanic 

eruptions, 

and 
landslides) 

III. 

Natural 

Hazards, 

Mitigatio

n and 

Adaptatio

n - 

Geologic 
Process 

and 

Hazards 

(Grade 4) 

Weather - 
Component

s of 

Weather 
and 

Weather 

Instrument 

(Grade 7) 

Interactio

ns in the 

Atmosphe

re - 
Greenhous

e Effect 

and Global 
Warming, 

Monsoons 

and 
Intertropica

l 

Convergen

(Grade 4) Components of weather using simple instrument (Grade 7) the 

different phenomena that occur in the atmosphere (Grade 8) the formation 
of typhoons (Grade 9) factors that affect climate, and the effects of 

changing climate and how to adapt accordingly 

the 

different 
hazards 

caused by 

hydro 
meteorolo

gical 

phenomen
a (tropical 

cyclones, 

monsoons, 
floods and 

tornados 
or ipo-ipo) 

III. 

Natural 

Hazards, 

Mitigatio

n and 

Adaptatio

n - Hydro 

meteorolo
gical 

Phenomen

a  
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Source: Department of Education K to 12 Science Curriculum Guide 2016  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ce Zone 

(Grade 8) 

Understan

ding 

Typhoons 
- How 

typhoons 

develop 

(Grade 9) 

Climate - 

Factors 
affect 

climate and 

Global 
Climate 

Phenomeno

n 
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APPENDIX K 

 
List of Teaching Strategies, Technology Integration and Assessment Practices of ST1 Based 

on Lesson Plan and Observation 

Teaching Strategies Technology Integration Assessment Practices 

-Lecture and Discussion 

-Use of Inquiry Approach 

-Group Dynamics 

-Group Activities and 

Collaborative Learning 

-Used of video clips and short 

films with the aid of computer 

and  television 

-Used of power point 

presentation with the aid of 

computer and television 

-Recitation and participation 

during discussion 

-Group Output/Project 

presentation 

-Use of : multiple choice, fill 

in the blanks and 

identification, and True or 

False types of test 

-Group presentation 

 

List of Teaching Strategies, Technology Integration and Assessment Practices of ST2 Based 

on Lesson Plan and Observations 

Teaching Strategies Technology Integration Assessment Practices 

-Lecture and Discussion 

-Discovery approach 

-Use of Inquiry Approach 

-Group Dynamics 

-Group Activities  

and Collaborative Learning 

-  

-Presentation with the aid of 

computer and television 

-Use of video clips and short 

films with the aid of computer 

and  television 

-  

-Recitation and participation 

during discussion 

-Group Output/Project 

presentation 

-Use of : multiple choice, fill 

in the blanks and 

identification, and True or 

False types of test 

-Group presentation 

-Performance-based 

Assessment with the use of 

rubric 

.  

List of Teaching Strategies, Technology Integration and Assessment Practices of ST3 based 

on Lesson Plan and Observation 

Teaching Strategies Technology Integration Assessment Practices 

-Lecture and Discussion 

-Role Playing 

-Use of Inquiry Approach 

-Group Dynamics 

-Group Activities and 

Collaborative Learning 

-  

-Presentation with the aid of 

computer and television 

-Use of video clips and short 

films with the aid of computer 

and  television 

-  

-Recitation and participation 

during discussion 

-Group Output/Project 

presentation 

-Used of : multiple choice, fill 

in the blanks and 

identification, and True or 

False types of test 

-Group presentation 

-Performance-based 

Assessment with the use of 

rubrics 

-  
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APPENDIX L 

 

Approval to Use the Adapted Instruments 
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APPENDIX M 

 

Authenticity Test Results from PNU CGSTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authenticity Test Results from PNU Publication 
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APPENDIX N 

 

March 13, 2017 
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Zaldy Jose M. Lazara Jr., a Master of Arts student with specialization in Physics. 

 

 This certification is issued to Mr. Lazara for whatever purpose it may serve 

him. 
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