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Introduction 
 
Project HOTS was a collaborative project of the Department of 

Science and Technology – Science Education Institute (DOST-SEI) and the 

University of the Philippines National Institute for Science and Mathematics 

Education Development (UP NISMED). HOTS stands for Hands-On Teaching 

and Learning of Science Through Inquiry.  It was an offshoot of the 

participation  of  DOST-SEI  in  La  main  a  la  pate,  an  initiative  of  the  French 

Academy  of  Science  that  promotes  inquiry-based  science  education  in 

schools.  Through Project HOTS, teachers were trained on developing inquiry-

based lessons or activities and assessments in the context of lesson study. 

Initially, Project HOTS provided a mobile science laboratory with basic 

science equipment, science books, and a set of computer laptop, printer, 

projector, and an Internet connection via a mobile broadband service to 

three large elementary schools in the Division of Taguig-Pateros. These three 

schools were the pilot schools of Project HOTS. The purpose was to equip 

elementary  schools  with  the  basic  facilities  to  implement  inquiry-based 

teaching. Science teachers of these schools also received training on the 

use  of  the  basic  science  equipment  through  science  activities  as  well  as 

training on the use of the ICT facility provided by DOST-SEI. The final stage of 

this pilot implementation of Project HOTS centered on training teachers to 

do inquiry-based teaching. Thus, the three-day face-to-face seminar-

workshop on developing inquiry-based science lessons was conceptualized.  

In particular, Project HOTS consisted of two phases. Phase I was the 

three-day face-to-face seminar-workshop on developing inquiry-based 

lessons  or  activities  and  assessments.  The  seminar-workshop  consisted  of 

sessions on teaching science through inquiry, content-specific sessions that 

focused on modeling of inquiry-based lessons or activities, and 

development of inquiry-based lessons or activities and assessments. Lesson 

study  was  introduced  prior  to  the  development  of  inquiry-based  lessons. 
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During  the  lesson  or  activity  development,  teacher-participants  formed 

lesson study teams and collaboratively developed inquiry-based lessons or 

activities and assessments for certain science topics. In this session, teacher-

participants experienced the start of the lesson study process. Phase 2 was 

a  school-based  follow-through  activity  where  the  inquiry-based  science 

lessons,  developed  collaboratively,  were  carried  out  in  the  classroom.  In 

particular, the science lessons developed in Phase I, were carried out in class 

by one member of the lesson study team. This lesson was then revised based 

on the post-lesson reflection and discussion. The revised lesson was carried 

out by another teacher in another class. For the purpose of completing the 

lesson  study  process,  only  selected  schools  were  included  in  the  follow-

through — three in 2013, three also in 2014, 10 in 2015, and another 10 in 

2016. Implementations of the inquiry-based lessons were observed and post-

lesson  reflections  and  discussions  were  conducted  after  carrying  out  the 

lesson in class.  

The first run of Project HOTS was in 2013 where UP NISMED conducted 

the seminar-workshop. During this run, teacher-participants collaboratively 

developed  inquiry-based  science  activities.  These  science  activities  were 

then  incorporated  in  lessons  which  were  carried  out  in  class.  The  follow-

through  of  carrying  out  the  lessons  in  class  was  done  by  UP  NISMED.  The 

participants in 2013 were Grade 3 science teachers of the Division of Taguig-

Pateros.  The  second  run,  which  was  in  2014,  followed  the  same  training 

structure  in  2013  with  Grade  4  science  teachers  of  the  same  division  as 

participants.  This  time,  the  outputs  of  the  participants  during  the  seminar-

workshop were inquiry-based lessons. UP NISMED also conducted the 

training and the follow-through for the 2014 batch. In the third run in 2015, 

the trainers during the seminar-workshops were the school science 

coordinators  previously  trained  by  UP  NISMED.  The  follow-through  for  this 

batch  was  conducted  by  UP  NISMED.  The  fourth  run  of  Project  HOTS  was 

done in 2016, where participants were Grade 4 science teachers. UP NISMED 
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again  conducted  the  seminar-workshop and  the  spiral  progression of  the 

concepts  was  emphasized  during  the  topic-specific  modeling  of  lesson. 

Teacher-participants  also  collaboratively developed  inquiry-based  lessons 

and carried them out in class in the context of lesson study. UP NISMED also 

conducted the follow-through for batch 2016. 

  

Teaching Science through Inquiry in Project HOTS Trainings 

 The K to 12 science curriculum is designed to produce learners who 

are able to understand and apply scientific knowledge in both local and 

global  contexts,  demonstrate  science  process  skills,  and  exhibit  scientific 

attitudes and values. To facilitate the development of these scientific skills, 

attitudes, and values, one key feature of the K to 12 science curriculum is 

the  teaching  of  science  through  inquiry.  To  align  with  what  the  K  to  12 

curriculum promotes, Project HOTS focused on training teachers in 

developing inquiry-based lessons in elementary school science. 

The  training  of  teacher-participants  on  inquiry-based  teaching  was 

done  during  Phase  1  of  Project  HOTS.  This  was  a  three-day  face-to-face 

seminar-workshop  that  equipped  teacher-participants  with  the  necessary 

knowledge and skills needed in developing inquiry-based lessons, activities, 

and assessments. During the seminar-workshop, the five features of inquiry 

recommended  by  the  National  Research  Council  of  the  United  States  of 

America were discussed. This was to ensure that when teacher-participants 

develop their inquiry-based lessons, these lessons would enable learners to 

(1) ask science-oriented questions, (2) emphasize evidence in answering the 

questions, (3) give explanations based on the evidence, (4) link explanations 

to scientific knowledge, and (5) convey and justify explanations (National 

Research Council, 2000).  

In  order  for  teacher-participants  to  internalize  the  five  features  of 

inquiry-based teaching, the seminar-workshops included modeling of 

inquiry-based  science  activities  or  lessons  covering  these  five  features  of 
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inquiry.  The  modeling    session  included  sample  inquiry-based  activities  or 

lessons  in  different  content  domains  in  elementary  school  science.  Each 

modeling  of  the  activity  or  lesson  included  a  discussion  of  the  activity  or 

lesson and the assessment used. In addition, during the seminar-workshop, 

teacher-participants were oriented on the science process skills that 

needed  to  be  developed  among  students  in  the  course  of  the  lesson  or 

activity.  

 

Lesson Study in Developing Inquiry-based Lessons  

The development of inquiry-based lessons in Project HOTS was done in 

the  context  of  lesson  study.  In  this  case,  lesson  study  was  used  as  the 

professional  development  model  of  the  Project  during  the  time  when 

teacher-participants  developed  their  own  inquiry-based  lessons.  Lesson 

study was introduced prior to the start of the development of inquiry-based 

lessons. Through the lesson study process, teachers learned to collaborate in 

planning and in developing inquiry-based science lessons and assessments. 

In Phase 1, the lesson study session started with the formation of lesson 

study teams. This was followed by the formulation of goals and sub-goals by 

each team which then was followed by the planning of their research lesson. 

A presentation and review of the draft research lesson plan was also done. 

These lesson plans were then carried out in class which were observed by 

members of the lesson study team and by the knowledgeable others. The 

knowledgeable others were members of the UP NISMED training team. The 

schedule of carrying out the inquiry-based lessons was set after the three-

day face-to-face seminar-workshop. Such school-based observations 

served as venue for members of the lesson study team to gather data about 

the research lesson and  observe how the lesson was carried out in class. 

Specifically,  during  the  class  observations  in  the  schools,  members  of  the 

lesson study teams took note of how students think, learn, and understand in 

the course of the lesson. They also noted down students’ solutions or answers 
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to the problems or questions as well as students’ misconceptions. 

Furthermore, they gathered data on how the lesson was  carried out and 

noted deviations from the plan. After the first lesson was carried out, a post-

lesson  reflection  and  discussion  session  with  knowledgeable  others  was 

conducted.  

During the post-lesson reflection and discussion session, members of 

the lesson study team shared their reflections of how the lesson was carried 

out and decided as a group on what revisions should be done on the lesson. 

Reflections were based on what went well with the lesson and what aspects 

of the lesson needed to be improved. This session also included evaluation 

of the responses of students and a discussion of the revisions needed in the 

lesson.  Post-lesson  reflection  and  discussion  sessions  helped  improve  the 

lessons  based  on  evidence  gathered  during  class  observations,  students’ 

feedback, and suggestions made by members of the lesson study team and 

UP NISMED staff. The research lesson was then revised based on the class 

implementation  and  the  post-lesson  reflection  and  discussion.  This  revised 

version of the research lesson was the one used during the implementation 

of the second teacher-implementer in the lesson study team.  

After the second implementation, another round of post-lesson 

reflection and discussion was conducted. This resulted to the third version of 

the lesson, which the lesson study team may implement for the third time by 

another teacher or in the next school year. Project HOTS, however, limited 

the number of implementations up to two only. This was sufficient already 

since members of the lesson study team would have gathered enough data 

that they could use in revising the lesson and in addressing the purpose of 

their research lesson. Only six selected teacher-participants in 2013, six also 

in 2014, 10 in 2015, and 10 also in 2016 were observed during the 

implementation  of the  inquiry-based  lessons  in  class.  Carrying  out  the  first 

and second versions of the lessons were sufficient already in making 

teacher-participants experience the whole lesson study process. The 
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carrying out of the lessons in class completed the lesson study experience of 

the teacher- participants. 

 

Evaluation Questions 

After four years of implementing Project HOTS and cognizant of the 

fact that evaluation is an integral part of any project implementation and 

management,  DOST-SEI,  would  want  to  determine  the  overall  merit  and 

significance  of  the  Project.  Thus,  DOST-SEI  commissioned  UP  NISMED  to 

conduct  a  post-project  evaluation.  This  evaluation  also  aimed  to  gather 

feedback  from  Project  stakeholders,  identify  program-related  problems, 

and draw out key lessons from the implementation. All of which may serve 

as bases for formulating recommendations concerning future 

implementations  of  the  Project.  Moreover,  the  key  lessons  may  serve  as 

guide  in  case the  Project  will  be  replicated  in  other  schools  divisions  and 

grade levels in the country. 

Specifically, this evaluation sought to answer the following questions: 

1. How successful was the Project HOTS in establishing collaborative 
relationships among teachers, teacher educators, and instructional 
leaders in promoting inquiry in science teaching through lesson 
study?  

2. How successful was the Project HOTS in empowering teachers to 
develop and implement inquiry-based lessons and assessments? 

3. How helpful was the inquiry approach in promoting higher order 
thinking among students? 

4. How helpful was lesson study as a teacher professional development 
model in training teachers to develop inquiry-based lessons and 
assessment? 

5. What lessons do teachers take with them from their experience in 
inquiry-based teaching through the Project HOTS? 
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6. What lessons do teachers take with them from their experience in 
lesson study through the Project HOTS? 

 

Moreover,  data from  this  post-project  evaluation  would  be  used  to 

identify areas for improvement, enhance program design and 

implementation, and recommend action points and policies that may help 

improve  the  teaching  and  learning  of  elementary  school  science  in  the 

country. 

 

Scope and Delimitations of the Evaluation 

This evaluation study covered the Project HOTS implemented in 2013, 

2014, 2015, and 2016. Specifically, the evaluation centered on the 

implementation of the training component of the Project. This focused on 

training teachers on how to develop and implement inquiry-based lessons 

and  assessments  in  the  context  of  lesson  study.  For  its  respondents,  it 

included  teachers  trained  under  Project  HOTS  on  Inquiry-based  Teaching 

and  Lesson  Study  conducted  by  UP  NISMED  during  the  summers  of  2013, 

2014,  and 2016.  It  also  included  teachers  trained  in  the  division  roll  out  in 

2015.  The  corresponding  instructional  leaders  such  as  the  Division  School 

Science Supervisor, School Principal, and School Science Coordinators were 

also included as respondents in this evaluation. UP NISMED staff, involved in 

the  conduct  of  the  Project  HOTS  trainings  and  follow-through  activities  in 

schools were part of the respondents of this evaluation study. Representative 

students from the classes observed during this evaluation were covered in 

this evaluation. Members of the Project HOTS management team from DOST-

SEI and UP NISMED were also included in this evaluation. 

It is important to note however, that the classes observed were sample 

teachings of inquiry-based lessons used by the teacher-participants in the 

past. The evaluation study was limited to this since, the evaluation period did 

not coincide with the days when the topics covered in the inquiry-based 
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lessons were taken up in class and when the teacher-participants made use 

of  the  inquiry-based  lessons  to  teach  the  topics.  These  sample  teachings 

hoped to  capture the  knowledge and experience of teacher-participants 

in  teaching  inquiry-based  science  lessons.  Correspondingly,  the  students 

selected to take part in the interviews were those who participated in the 

sample teachings. The interviews with these students also hoped to capture 

how inquiry-based teaching has influenced students’ thinking and behavior 

in class. 
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Methodology 
 

This section presents the evaluation design, sample respondents, data 

gathering instruments, and data collection and analysis procedure of this 

evaluation. 

 
Evaluation Design 

Overall,  this  evaluation  made  use  of  Daniel  Stufflebeam’s  Context, 

Input, Process, and Product (CIPP) evaluation model since it is a 

comprehensive model that can be used for internal project evaluation.  The 

model is also applicable for short-term and small-scale investigations such as 

this  evaluation  activity.  Since  the  Project  was  already  completed,  this 

evaluation  focused  on  the  Process  and  Product  evaluations  of  the  CIPP 

model.  The  Process  evaluation  was  concerned  with  assessment  of  the 

implementation  of  the  Project  activities  which  is  necessary  in  evaluating 

project  performance  and  in  interpreting  project  outcomes.  The  Product 

evaluation part was intended as a post-project evaluation and was focused 

on the reach and outcomes of the Project. Figure 1 illustrates the CIPP model 

for evaluation. 

  

 

 

 

 

 

 

 

Figure  1.  CIPP  Model  for Evaluation  as  applied  to  the  Post-Project  Evaluation  of 
Project HOTS 

• Impact 
• Usefulness 
• Sustainability 

• Seminar-workshop on teaching 
science through inquiry and 
lesson study 

• School-based follow-through: 
1) Class implementations and 

observations 
2) Post-lesson reflections and 

discussions 
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In particular, in developing the data gathering instruments needed in 

evaluating how Project HOTS, as a professional development program had 

achieved  its  purpose,  Guskey’s  five  levels  of  professional  development 

evaluation was employed. The following are Guskey’s five levels of 

evaluation: (1) participants’ reactions, (2) participant’s learning,  

(3) organization support and change, (4) participants’ use of new 

knowledge and skills, and (5) student learning outcomes. These served as 

guide in crafting the questions and items included in the interview protocols, 

class  observation  forms,  and  surveys  used  for  this  evaluation.    The  data 

gathered at each level were used to draft recommendations for improving 

future  implementations  of  Project  HOTS  in  order  to  further  enhance  its 

success. 

Moreover,  the  bases  for  developing  the  analysis  for  this  evaluation 

were the following documents: 

1. training reports; 

2. observations of classes; 

3. interview transcripts of teacher-participants, students, division 

science supervisor, school science coordinators, and school 

principals; 

4. accomplished questionnaires from DOST-SEI staff and UP NISMED 

Project HOTS training staff; and 

5. survey among teacher-participants on their beliefs in inquiry-based 

teaching. 

 
Evaluation Respondents 

This evaluation used multi-stage random sampling in the selection of 

sample  respondents  in  the  participating  division.  For  Project  HOTS,  the 

participating division was the Division of Taguig-Pateros. The random sample 
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included a total of 10 out of the 33 participating elementary schools in the 

Division of Taguig-Pateros. The selection was done such that all four batches 

were represented. From each school, two teacher-participants who were 

trained in Project HOTS were randomly selected. These teacher-participants 

were the ones interviewed. From among them, classes of selected teachers 

where  inquiry-based  lessons  were  carried  out  were  observed,  whenever 

applicable. Six of their students were also randomly chosen for the student 

interview.  The  school  principals  and  the  school  science  coordinators  also 

formed part of the sample interview respondents. Selected project staff from 

DOST-SEI and UP NISMED were also part of the respondents for this 

evaluation. Figure 2 below shows the distribution of respondents who were 

interviewed for this evaluation. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Distribution of Interview Respondents for this Evaluation 

 

The  most  number  of  interview  respondents  were  selected  students  

(24 or 32% of the sample) of teacher-participants who carried out in class 
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their inquiry-based lessons during the evaluation study. The student-

respondents  were  composed  of  grades  3  and  4  students  because  the 

carrying out of the inquiry-based lessons during the evaluation were done in 

grades 3 and 4 classes. For this group, there were nine boys and 15 girls. 

Comprising about one third of the sample interview respondents (23 

teachers) were the elementary school science teacher-participants, where 

20 were female and 3 were male. These teacher-participants were randomly 

selected  from  those  trained  in  developing  inquiry-based  lessons  in  the 

context  of  lesson  study  through  the  Project  HOTS  training.  The  number  of 

science teacher-participants interviewed exceeded the target number of 

science  teachers  for  interview.  This  was  due  to  two  science  teacher-

participants who carried out their inquiry-based lessons in class but were not 

originally part of the sampled teachers for interview. In addition, one school 

science coordinator preferred and was more confident to share her 

experience as a science teacher because her assignment as school science 

coordinator of the school was very recent. The science teacher-participants 

have been teaching science for 10.36 years, on the average.  

On the other hand, Figure 3 below summarizes the highest 

educational attainment of the sample science teacher-participants for this 

evaluation study.  

Figure 3. Highest educational attainment of science teacher-participants 
included in the sample respondents for this Evaluation 
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Based on Figure 3, a total of 10 (43.48%) teacher-participants reported 

that their highest educational attainment is a bachelor’s degree. Eight of 

them had a Bachelor of Arts degree in Elementary Education while one had 

a Bachelor of Arts degree in Business Administration major in Accountancy 

with 21 academic units in education, and another one had a Bachelor of 

Arts degree in Industrial Education. One (4.35%) reported having completed 

a master of arts degree while  12 or 52.17 percent of the sample teacher-

participants  reported  having  earned  academic  units  in  a  master  of  arts 

degree major in educational management. 

On the  other hand, there were only  nine (12%) school science 

coordinators  who  were  interviewed  for  this  evaluation  study.  All  of  them 

were female. These teachers served as school science coordinators for eight 

years, on the average.  

From  Figure  2,  it  can  be  noted  that  10  (13.33%)  school  principals 

participated in the interview. Nine of them were female and one was male. 

On the average, these respondents served for 6.9 years  as school principals 

but have spent only 2.91 years, on the average, as principal of their current 

school. Moreover, Figure 4 summarizes the educational attainment of the 

school principal-respondents. 

Figure 4. Highest educational attainment of school principal-respondents for 
this Evaluation 
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From Figure 4, it can be noted that only two (20%) of the 10 school 

principal-respondents  had  a  master’s  degree  and  only  one  (10%)  had  a 

Ph.D. degree in Leadership, major in Education. Four (40%) of the principal-

respondents  had  a  Bachelor’s  degree  in  Elementary  Education  while  two 

(20%)  who  had  a  Bachelor’s  degree  in  Secondary  Education.  One  (10%) 

respondent however, did not report his educational attainment.  

Another group of respondents for this evaluation study was the Project 

staff.  From  the  Project  staff,  six  (8%  of  the  sample)  were  from  UP  NISMED, 

composed of trainers, facilitators, and project  coordinators, while two (3%) 

were from DOST-SEI who were involved in coordinating the Project. Among 

the  Project  staff,  two  were  male  and  the  rest  were  female.  The  Division 

Science Supervisor (comprising 1% of the sample) was also interviewed for 

this evaluation study. 

The first two batches of interviews were done in DOST-SEI and in DepEd 

Division  Office  of  Taguig-Pateros.  Below  are  pictures  taken  when  the  UP 

NISMED evaluation team interviewed some of the evaluation respondents. 

UP  NISMED  evaluation  team  consisted  of  UP  NISMED  staff  who  were  not 

involved in Project HOTS.  

Figure  5  below  shows  photos  of  members  of  UP  NISMED  evaluation 

team interviewing two teacher-participants, a school science coordinator, 

and s school principal. 

 

 
(A) 

 
(B) 

Figure  5a.  (A)  Celia  R.  Balbin,  interviewing  one  of  the  teacher-participants.  
(B) Ma. Lourdes S. Agad, interviewing the principal regarding Project HOTS 
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(C) 

 
(D) 

Figure 5b. (C) Cherry A. Velasco interviewing the school science coordinator of one 
of  the  participating  schools  of  Project  HOTS.  (D) Eligio  C.  Obille,  Jr.,  interviewing 
another teacher-participant of Project HOTS 

 

For the class observations when the inquiry-based lessons were carried 

out,  only  four  classes  were  observed  as  these  depended  on  the  lessons 

carried out and the period the post-project evaluation was conducted. Two 

of these classes were in Grade 3 and two were in Grade 4. 

With regard to the two online surveys on the background of teachers 

trained  in  Project  HOTS  and  their  beliefs  about  inquiry-based  teaching 

before  and  after  the  Project,  all  239  teacher-participants  trained  under 

Project HOTS were emailed about the online survey. However, this 

evaluation was able to gather responses from only 32 teacher-participants. 

This  may  be  due  to  the  fact  that  the 

database of email addresses of 

teacher-participants which the Project 

had, was not updated. Other teachers 

may have changed their email 

addresses while others may have 

simply  ignored  the  survey  even  after 

resending to them the survey five times. 

From this group of evaluation 

respondents, a large percentage 

(90.63% or 29 out of 32) were female teachers. Only about 9 percent (or 3 

Figure 6. Distribution of survey 
respondents by sex 
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out of 32 respondents) were male. Figure 6 presents the distribution of the 

survey respondents by sex. 

 

Data Gathering Instruments 

This evaluation study used a total of 10 instruments in gathering the 

evaluation data. Copies of the instruments used in this evaluation study are 

provided in Appendices A to J. Seven of these were the interview protocols 

used  in  gathering  feedback  and  opinions  of  teacher-participants,  school 

principals, school science coordinators, division science supervisor, students, 

DOST-SEI staff, and UP NISMED staff, regarding the implementation of Project 

HOTS.  Another  instrument  was  used  in  noting  down  relevant  information 

during observations of sample teachings of inquiry-based lessons. The other 

two instruments were survey instruments administered online and gathered 

data  related  to  teacher-participants’  background  in  teaching  science 

through inquiry and their self-report of their beliefs in inquiry-based teaching.  

All instruments were developed for the evaluation study except for the 

class observation checklist and the self-report instrument on beliefs in inquiry-

based teaching. The instrument used to document observations during the 

sample  teaching  of  an  inquiry-based  lesson  in  class  was  adapted  from 

Llewellyn (2013). On the other hand, the instrument used to self-assess the 

beliefs  of  teachers  before  and  after  the  Project  HOTS  training  in  inquiry-

based  teaching  was  adapted  from  the  National  Center  for  Research  on 

Rural Education developed by the Coaching Science Inquiry Team in 2012. 

Form 1: Interview Protocol for Science Teachers. This form was used to 

gather science teachers’ feedback about the training on teaching science 

through inquiry in the context of lesson study, and on how they applied any 

new knowledge and skills gained  from the Project HOTS training. The 

interview also surveyed their opinion about teaching science through 
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inquiry,  their  educational  background  as  well  as  their number  of  years  of 

teaching science. 

Form 2: Interview Protocol for School Science Coordinators.  Form  2, 

together with Forms 1 and 3, served as a way of assuring the validity of the 

data gathered from interviews with the science teacher-participants, school 

science coordinators, and school principals. Specifically, it is used to gather 

demographic information about the school science coordinators,  like the 

number of years of being a science coordinator of the school and if they 

were aware of their role and the role of teachers’ trained in the 

implementation of the Project HOTS. It also asked about the science 

coordinator’s opinion about Project HOTS and teaching of science through 

inquiry.  Moreover,  it  dealt  with  their  observations  on  how  Project  HOTS 

influenced the way their teachers teach science. It also gathered 

information about the implementation of the Project HOTS in their schools. 

Form  3:  Interview  Protocol  for  School  Principals.  Being  part  of  the 

triangulation process, this form gathered data about the school’s 

implementation  of  Project  HOTS,  how  it  influenced  the  way  science  was 

taught by their teachers, what the role  of school principals were, as well as 

the  role  of  the  teacher-participants  in  Project  HOTS.  It  also  asked  school 

principals about the kind of support they provided to their teachers when 

the teacher-participants carried out inquiry-based lessons in their classrooms 

which they developed during the Project HOTS training. 

Form 4: Interview Protocol for the Division School Science Supervisor. 

This  form  was  used  during  the  interview  with  the  Division  School  Science 

Supervisor who helped DOST-SEI in the coordination of the implementation 

of Project HOTS in schools. It gathered information related to the opinion of 

the  Division  School  Science  Supervisor  about  teaching  science  through 

inquiry, the implementation of Project HOTS, factors that contributed to the 
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successful implementation of Project HOTS, and suggestions for the future 

implementation of Project HOTS. 

Form 5: Interview Protocol for Students. Form 5 was used to interview 

students of teacher-participants who carried out their inquiry-based lessons 

in class. This form gathered data related to what students enjoyed doing in 

school, what they did in their science classes, and what they liked about 

their  science  classes.  It  also  gathered  students’  views  about  the  science 

class they just attended where the inquiry-based lesson developed by the 

teacher-participant was carried out. 

Form  6:  Questionnaire  for  UP  NISMED  Project  HOTS  Training  Staff. 

Similarly, UP NISMED staff involved in the conduct of the training and in the 

follow-through  activities  in  schools  were  interviewed.  Form  6  was  used  to 

gather UP NISMED training staff’s opinion about what they expected 

teacher-participants,  school  principals,  and  school  science  coordinators 

from the participating schools to do as their counterpart obligation in the 

implementation of Project HOTS. It also gathered information related to the 

staff’s assessment of the teachers’ attitude toward teaching science 

through inquiry before and after the training. The questionnaire also asked 

UP NISMED staff about the challenges that they encountered in 

implementing the Project and the kind of support that should be provided 

to the teacher-participants to sustain the use of inquiry in teaching 

elementary school science. 

Form 7: Questionnaire for DOST-SEI Implementing Staff. Form 7 on the 

other  hand,  gathered the  views of the DOST-SEI staff involved in the 

coordination of Project HOTS. Specifically, it asked them about what they 

expected teacher-participants, school principals, and school science 

coordinators from the participating schools to do as their counterpart in the 

Project. This form was also used to gather information related to the aspects 

of Project HOTS that the DOST-SEI staff liked and least liked. 
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Form 8: Science Inquiry Classroom Observation Form. This class 

observation form was adapted from Llewellyn’s (2013) study. It is a checklist 

used to note down features of inquiry done by the teacher-participants and 

the  students  who  were  observed  during  the  conduct  of  the  elementary 

school science lesson. The form was also used to document observers’ other 

observations and comments. 

Online Survey 1: Background Information of Teacher. After the 

conduct of the interviews and the class observations, a survey of teacher-

participants’ background related to inquiry-based teaching and their 

utilization of inquiry-based lessons developed during the training, was 

administered.  This  made  use  of  Online  Survey  1  which  was  administered 

online using Google form. 

Online Survey 2: Beliefs in Inquiry-based Teaching. This survey was also 

administered online using Google form. It asked about teacher-participants’ 

beliefs  regarding  inquiry-based  teaching before  and  after  the  training  on 

Project  HOTS.  Items  of  this  survey  form  were  adapted  from  the  beliefs  in 

inquiry-based  teaching  instrument  developed  by  the  Coaching  Science 

Inquiry (CSI) Team of the National Center for Research on Rural Education  

in 2012. Online Survey 2 used a 4-point Likert scale instead of the 5-point Likert 

scale used by CSI Team. 

 

Data Collection and Analysis Procedure 

Qualitative and quantitative data were gathered for this evaluation 

study using the instruments described in the previous section of this report. 

The  first  phase  of  the  data  collection  was  the  conduct  of  interviews  with 

teacher-participants, school principals, and school science coordinators of 

the  participating  schools.  During  this  phase,  the  Division  School  Science 

Supervisor was also interviewed. The second phase of data collection took 

place when inquiry-based lessons were carried out by the selected teacher-
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participants in class. In this phase, class observations of the sample teaching 

of  the  inquiry-based  lessons  were  conducted  in  four  classes.  After  which, 

interviews  with  selected  students  were  done.  Teacher-participants  who 

carried out the inquiry-based lessons but were not included in the first phase 

of the data collection for this evaluation, were also interviewed. The third 

phase of data collection was the administration of the questionnaire to the 

Project staff. Selected Project HOTS staff from both UP NISMED and DOST-SEI 

took part in this written interview. The last phase of the data collection was 

the  administration  of  the  online  surveys  to  teacher-participants  of  the 

Project. 

To analyze the data gathered, quantitative and qualitative 

techniques  were  used  in  data  processing  and  analysis.  Specifically  for 

qualitative technique, the thematic analysis framework of Braun and 

Clarke’s  (2006)  was  used  in  extracting  the  themes  or  patterns  from  the 

responses in interviews. Braun and Clarke’s framework included familiarizing 

oneself with the data, generating the codes, looking for themes, reviewing 

the themes, defining the themes, and writing up the thematic analysis.  The 

themes generated from the interviews and class observations formed part 

of the qualitative analyses. In addition, document analysis was employed by 

analyzing the training reports. 

Quantitative  procedures  were  also  used  in  this  evaluation  study. 

Descriptive  statistics  such  as  the  mean  age  of  teacher-participants  and 

percentages  of  those  who  benefited  from  the  project  were  computed. 

Furthermore,  a  paired-samples  t-test  was  used  to  determine  if  there  is  a 

significant  change  in  the  beliefs  in  inquiry-based  teaching  of  the  sample 

teacher-participants before and after the Project HOTS training. 

 

  



A Post-Project Evaluation of Project HOTS 
• • • 

 

 21 

Findings 
 

This section discusses the findings of the evaluation study as gathered 

from the interviews with Project HOTS stakeholders, online surveys of 

teachers’  background  and  beliefs  in  inquiry-based  teaching,  and  Project 

HOTS training reports. 

 

Extent of Collaboration Among Teachers 

As  far  as  process  evaluation  is  concerned,  Project  HOTS,  through 

lesson study, was able to instill among teacher-participants the collaborative 

spirit. This was true especially for teacher-participants who were included in 

the follow-through where carrying out of the research lessons were 

observed,  and  post-lesson  reflections  and  discussions  were  conducted 

together with UP NISMED staff, who acted as knowledgeable others.  

This finding is also corroborated by the number of teacher-participants 

who reported that they continued to develop inquiry-based lessons together 

with  other  teachers  in  their  schools  even  after  the  Project  HOTS  training. 

Results  showed  that  16  (69.57%)  out  of  23  teacher-participants  who  were 

interviewed, reported that they continued to develop inquiry-based lessons 

after the Project HOTS training. Of these 16 teacher-participants, 75 percent 

(or 12 out of 23) expressed that they developed the lessons together with 

other science teachers in their schools.  

As one teacher-participant shared, they were in a way doing lesson 

study in school during lunch time. All teachers involved in the development 

of the inquiry-based lessons carried out the same lesson in their respective 

classes.  Others  reported  that  they  do  the  collaborative  planning  of  the 

lesson during their study circle time which they hold twice a month. Based 

also  on  the  observations  of  50%  (5  out  of  10)  of  the  school  principals 

interviewed, through lesson study teachers have become more 

collaborative  in  developing  lessons.  According  to  them,  lesson  study  has 
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encouraged  teachers  to  consult  one  another.  The  Education  Program 

Supervisor for Science of the Division of Taguig-Pateros in fact reported that 

what she liked best about Project HOTS is how it has stimulated the 

collaboration among teacher-participants. According to her: 

 

“…ang  pinakagusto  ko  doon, while  they  are  preparing  and writing 

their own plan they collaborate [with] [to] one another, they argue 

[with]  [to] one another but at the end of the period of the activity 

they come up with the best lesson plan or instructional material.” 

         (EPS1) 

 

Similarly, four out of the nine school science coordinators interviewed 

also  shared  that  what  they  liked  best  in  Project  HOTS  was  the  teacher 

collaboration that happened during lesson planning. As one school science 

coordinator expressed: 

 

“…kasi nanduon na ang pagtutulungan namin. Yun ang 

pinakamaganda. Hindi na nahihiya ang mga teacher[s] na 

magtanong kasi minsan ayaw na magtanong kasi baka sabihin wala 

siyang  alam.  Pero  sa  collaboration namin,  naisip  namin[g] na  hindi 

masamang magtanong, natutulungan ang bawat isa.” 

         (SC8) 

 

However, teacher-participants also conveyed that they did not have 

time to observe the lesson implementation of each other; although, there 

were two teacher-participants who reported to have invited other teachers, 

their  school  science  coordinators,  and  principals  to  observe  the  classes 

where  they  carried  out  the  inquiry-based  lessons.  Class  observations  and 

post-lesson reflections and discussions however, were not included anymore 

in the collaborative work. Eight (34.78%) of the 23 teacher-participants who 



A Post-Project Evaluation of Project HOTS 
• • • 

 

 23 

were  interviewed  cited  that  the  main  factor  that  hindered  them  from 

collaborating further was the difficulty of finding a common time to convene 

as  a  group  to  discuss.  Others  expressed  that  this  was  due  to  too  much 

workload  and  the  lack  of  commitment  from  other  teachers  to  continue 

working together. 

With regard to collaborating with teacher educators like the Project 

HOTS training staff from UP NISMED, it was clear that Project HOTS was able 

to  initially  establish  the  linkage  of  teacher-participants  with  UP  NISMED 

teacher educators. However, this collaboration in planning and carrying out 

the lesson in class, did not continue after the Project HOTS implementation 

as  reported  by  the  UP  NISMED Project  HOTS  training  team  who  served  as 

knowledgeable others during the follow-through.  

Overall,  Project  HOTS,  through  its  three-day  seminar-workshop  on 

developing inquiry-based lessons in the context of lesson study, has fostered 

collaboration among science teacher-participants. The collaboration 

though was limited to lesson planning and to some extent involved inviting 

other  teachers  to  observe  the  class  and  discussing  with  others  the  lesson 

implementation. It was notable that  through lesson study, teacher-

participants were  able to try out inquiry-based teaching in their classes since 

they felt that doing it with colleagues becomes a collective effort to improve 

teaching. This finding is consistent with what Hopper (2015) said that lesson 

study makes teachers feel that they are doing the lesson as a combined 

effort, making them more confident to try something new in class that would 

help improve teaching. 

 

Impact on Teachers and Students 

Assessment of the impact of Project HOTS revealed that the Project 

was able to empower teacher-participants to make inquiry-based teaching 

happen in their own classes. In fact, 59.38 percent (or 19) of the 32 teacher-

participants who responded to the online survey reported that they 
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developed inquiry-

based lessons even 

after  the Project  HOTS 

training (refer to Figure 

7). Their reasons for 

developing inquiry-

based lessons even 

after  the Project  HOTS 

training included the 

following: inquiry-

based science teaching (1) helped develop students’ critical thinking skills 

(2) helped them teach science better (3) helped students express their own 

ideas and knowledge, (4) enabled students to discover the answers to their 

questions through hands-on experiments, and (5) helped students to have 

better  retention  of  concepts.  Thus,  when  they  tried  using    inquiry-based 

teaching in their own classes,  they themselves experienced how it positively 

affected  student  learning.  School  science  coordinators’  also  reiterated 

these observations. Specifically, they shared that teaching science through 

inquiry  made  students  more  actively  engaged  in  the  learning  process, 

helped them become more confident, and improved their communication 

skills. 

Moreover,  relative  to 

usefulness  of  inquiry-based 

teaching,  evaluation  data 

showed  that  a  high  84.38 

percent  (or  27)  of  the  32 

teacher-participants who 

responded to the survey 

reported  that  they  are  still 

using the inquiry-based 

40.63% 
(13)59.38% 

(19)

Did not develop
inquiry-based
lessons after Project
HOTS

Developed inquiry-
based lessons even
after Project HOTS

Figure 7. Distribution of teachers who developed 
and who did not develop anymore inquiry-based 
lessons after Project HOTS

15.63% 
(5)

84.38% 
(27)

No longer using the
inquiry-based lessons
developed during the
Project HOTS training

Still using the inquiry-
based lessons
developed during the
Project HOTS training

Figure 8. Distribution of teachers who still used and
who no longer used the inquiry-based lessons 
developed during the Project HOTS training
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lessons they developed during the Project HOTS training (refer to Figure 8). 

According to them, the following are the reasons: (1) the lessons are already 

polished and have been shown effective in teaching a particular topic, thus, 

making them confident to use it again (2) inquiry-based lessons encourage 

curiosity  among  students,  (3)  inquiry-based  lessons  make  students  more 

actively engaged in learning, (4) inquiry-based learning develops the critical 

thinking skills of students, and (5) lesson study enabled them to try the lesson 

again  and  see  if  it  also  fits  another  class,  which  they  considered  as  an 

important  aspect  in  lesson  planning.  Based  also  on  teacher-participants’ 

experiences and school science coordinators’ observations, the experience 

of doing inquiry-based teaching in class motivated them to teach better. It 

also made them confident to teach the lesson again and become more 

engaged as facilitators of learning. This finding is consistent with the results of 

the  study  conducted  by  Yager  and  Akcay  (2010)  which  reported  that 

teachers who experienced inquiry-based teaching gained more 

confidence and are encouraged even more to teach inquiry-based 

science.  

On the other hand, teacher-participants who indicated that they did 

not  use  anymore  the  inquiry-based  lessons  they  developed  during  the 

training expressed that this was so because they were transferred to another 

grade level. Some shared that they were assigned to lower grade levels and 

did not teach science anymore. For those who were transferred to another 

grade  level,  they  did  not  attempt  to  develop  other  inquiry-based  lessons 

anymore.  This  raises  a  sustainability  issue.  For  a  professional  development 

program  to  take  effect,  teachers  need  sufficient  time  to  learn,  practice, 

apply,  and  reflect  upon  it  to  make  sustained  change  in  their  teaching 

(Hammond, Hyler, & Gardner, 2017).  

Moreover, evaluation data gathered from the online survey of 

teacher-participants’ beliefs in inquiry-based teaching showed that there is 

a  significant  difference  (t  =  6.00,  p  <  .001)  in  the  beliefs  in  inquiry-based 
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teaching of teacher-participants before and after the Project HOTS training. 

Specifically, their belief scores increased after the training which is indicative 

of  their  beliefs  that  inquiry-based  teaching  helps  students  learn  science 

better and helps teachers enhance the learning experience of students. This 

implies that the Project HOTS training helped significantly change the beliefs 

of teachers toward inquiry-based science teaching. Table 1 below 

summarizes the paired-samples t-test results based on the belief scores of 

teacher-participants before and after the Project HOTS training. 

 

Table 1 
Paired-Samples T-test Results of Teacher-Participants Before and After 
Training Belief Scores 

 N Mean T p 

Beliefs in Inquiry-based 
science teaching score 
before training 

32 48.91 

6.00 < .001*  
Beliefs in Inquiry-based 
science teaching score 
after training  

32 58.75 

*significant at .01 level 

 
In particular, it can be noted that, prior to the training, a big number 

of  respondents  (24  or  75%)  did  not  believe  that  in  inquiry-based  science 

teaching, students are more involved in the learning process. Only a few (8 

or 25%) agreed with this statement. After the training, this belief has 

changed. Almost all (31 out of 32 or 96.88%) of the respondents believed 

that with inquiry-based science teaching, students are more involved in the 

learning  process.  Figure  9  shows  the  distribution  of  teacher-participants, 

before and after the Project HOTS training, who agreed or who did not agree 

with  the  statement  that  “with  inquiry-based  teaching,  students  are  more 

involved in the learning process.”  

 



A Post-Project Evaluation of Project HOTS 
• • • 

 

 27 

 

Figure 9. Distribution of teacher-participants who agreed and who disagreed 
with  the  statement  that  “with  inquiry-based  teaching,  students  are  more 
involved in the learning process,” before and after the Project HOTS training 

 

 

In addition, Figure 10 presents the distribution of teacher-participants 

before and after the Project HOTS training, who agreed or who did not agree 

with the statement that “with inquiry-based teaching, students are poorly-

prepared to do well in science assessment tests.”  

Figure 10. Distribution of the teachers who agreed and who did not agree 
with the statement that “with inquiry-based teaching, students are poorly-
prepared  to  do  well  on  science  assessment  tests,”  before  and  after  the 
Project HOTS training 
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From Figure 10, it can be noted that before the training, more teacher-

participants (24 out of 32 or 75%) believed that with inquiry-based teaching, 

students are poorly-prepared to do well on science assessment tests. Only 8 

(or 25%) did not agree with this statement. After the training however, this 

belief on inquiry-based teaching changed. The number of teacher-

participants who did not believe that with inquiry-based teaching, students 

are poorly-prepared to do well on science assessment tests, increased from 

25  percent  to  65.63  percent.  There  were  still  teachers  who  believed  that 

students  are  poorly-prepared  to  do  well  on  science  assessment  tests  in 

inquiry-based teaching. However, this number decreased from 75 percent 

to 34.38 percent. 

Thus,  with  these  findings,  Project  HOTS  has  empowered  teacher-

participants to do inquiry-based teaching in their own classes because they 

saw  how  it  has  positively  influenced  student  learning.  Having  first-hand 

experiences  of  the  impact  of  inquiry-based  teaching  on  student  learning 

made the teacher-participants feel more confident, motivated, and fulfilled 

as  teachers.  The  lesson  study  component  of  the  Project  HOTS  stimulated 

teacher-participants’ interest and  enthusiasm to try out the inquiry-based 

lessons they developed during the training and enabled them to experience 

the impact of inquiry-based science teaching on student learning.  

On the part of the students, teacher-participants observed that with 

inquiry-based science lessons, students were motivated and were actively 

engaged in learning. In one of the class observations conducted during the 

evaluation study, it was found that students liked doing activities in science. 

As  one  group  expressed,  they  liked  the  group  activities  in  science.  In 

particular, they liked the one where they were asked to make a water cycle 

chart. One student also shared that he liked their activity in science where 

they were taught to plant and record observations about what happened 

to  their  plants.  Inquiry-based  activities  in  science  indeed  help  develop 

positive attitudes toward science among students.  
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On  the  other  hand,  according  to  the  teacher-participants,  they 

continued  to  use  the  inquiry-based  lessons  developed  during  the  training 

because with those lessons, students were able to express their ideas and 

learned  more.  The  inquiry-based  activities  also  enabled  students  to  ask 

questions,  discuss,  and  investigate  in  order  to  answer  their  questions  by 

performing experiments which could result to the development of students’ 

process  skills.  The  same  student  learning  outcomes  were  reported  in  the 

study conducted by Chun-Yen Chang and Song-Ling Mao in 2010. 

Furthermore, with inquiry-based teaching, students developed their critical 

thinking skills as observed by the teacher-participants who were interviewed. 

Thus,  Project  HOTS,  by  training  teachers  to  do  inquiry-based  teaching, 

enabled the development of higher order thinking skills of students. 

However,  it has  to  be noted  that  during  the  two  sample  teachings 

observed by the Evaluation Team, the lessons taught were limited to asking 

students  questions  and  letting  them  do  a  group  activity.  In  one  lesson, 

students’  tasks  centered  on  putting  together  a  model  of  the  water  cycle 

using pictures and arrows that were provided by the teacher. Sample group 

outputs are shown in Figure 11. 

 

  
Figure 11. Sample group outputs of students in an inquiry-based science activity 
during a sample teaching of an inquiry-based lesson observed by the Evaluation 
Team. 
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In another sample teaching, it was good to note that students’ tasks 

included  observing  a  phenomenon  provided  by  the  teacher-participant. 

Students gathered evidence to answer the question posed by the teacher-

participant that was related to the phenomenon. Students were then asked 

to analyze the data they gathered which led them to formulate 

explanations based on the evidence they have. It was also noted that the 

teacher-participant  who  did  the  sample  teaching  was  not  so  confident 

because  there  were  other  teachers  who  observed  the  sample  teaching 

aside from the two members of the Evaluation Team. 

On  the  other  hand,  another  sample  teaching  of  an  inquiry-based 

lesson  was  observed  by  the  Evaluation  Team.  In  this  lesson  on  weather, 

students were asked by the teacher-participant to observe a phenomenon, 

note  down  and  interpret  the  data  presented  to  them,  and  present  their 

findings and explanations in the form of a report. Moreover, in this lesson, the 

Evaluation  Team  observers  noted  that  the  teacher-participant  facilitated 

well  the  activity  on  weather  but  did  not  discuss  the  explanations  to  the 

correct  answers.  With  these observations,  it  is notable  that  what  teacher-

participants considered as inquiry-based lessons were still limited to asking 

questions or asking students to observe a given phenomenon and answer 

the  questions  posed  by  the  teacher-participant.  This  is  understandable 

considering that inquiry-based science teaching is still new to them. 

Teachers need sufficient time to learn, practice, and implement in class this 

new approach in teaching science (Hammond, Hyler, & Gardner, 2017).   

Therefore, whereas Project HOTS was able to stimulate teacher-

participants’  interest  to  do  inquiry-based  science  teaching  in  their  own 

classes, it is important to sustain this effort such that they gain confidence 

and be able to develop more and better inquiry-based lessons or activities 

that they can implement in their own science classes. 
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Project HOTS Implementation  

In as far as the role of teachers in the implementation of Project HOTS 

in schools is concerned, 11 (47.83%) of the 23 teacher-participants 

interviewed,  were  informed  and  aware  of  their  counterpart  obligation  as 

teacher-participants of the Project HOTS training. The rest reported that they 

could  not  recall  anymore.  For  those  who  were  aware  of  their  role,  they 

shared that as teacher-participants of the Project HOTS training,  they were 

to implement the inquiry-based lessons they developed during the training 

in their own classes. None of them expressed that part of their counterpart 

obligation was to train other teachers in their schools, though, 12 out of the 

23 teachers interviewed reported that they shared their learnings to other 

teachers. This is because it is a practice in their school to share what they 

learned from the training if they were sent by their school. Of the 12, seven 

mentioned that they have informally shared their learnings either by 

coaching other teachers, by sharing these during study circle time or during 

their learning action cell sessions. Two reported that they shared what they 

learned from the training to other teachers in their schools during their in-

service training. The rest did not report how they shared their learnings to 

other teachers in their schools. This finding is consistent with what the DOST-

SEI  staff  and  UP  NISMED  staff  involved  in  Project  HOTS  training  reported 

regarding counterpart obligations of teacher-participants of Project HOTS. 

According to them, teacher-participants were only expected to apply their 

learnings from the  training into their teaching  of science. Specifically, 

teachers who were trained under Project HOTS were expected to 

collaboratively  develop  inquiry-based  lessons  and  assessments  and  use 

these in their classes. 

On the other hand, school principals and school science coordinators 

reported that their role in the implementation of Project HOTS was to ensure 

that  teacher-participants  implement  the  inquiry-based  lessons  teacher-

participants developed during the Project HOTS training. Specifically, they 
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reported  that  as  school  principals  and  school  science  coordinators,  they 

were  to  provide  logistical  support  and  encouragement    to  ensure  that 

teacher-participants  carry  out  in  their  classes  the  inquiry-based  science 

lessons they developed, as well as to give feedback on the implementation, 

which they reported that they were able to provide. Teacher-participants 

also confirmed that their school principals were supportive in terms of giving 

encouragement, following up teacher-participants in carrying out  inquiry-

based lessons in their classes,  and in the provision of materials needed in 

carrying  out  the  lesson.  Three  of  the  school  science  coordinators  on  the 

other  hand,  were  reported  to  have  provided  feedback  on  their  learning 

activities and on the lessons as a whole while the rest provided support by 

encouraging  teacher-participants  that  they  can  carry  out  inquiry-based 

lessons which they developed during the training. These reported 

counterpart obligations of school principals and school science 

coordinators conformed with what DOST-SEI and UP NISMED staff shared as 

part of the roles of school principals and school science coordinators in the 

implementation  of  Project  HOTS  in  schools.  However,  DOST-SEI  and  UP 

NISMED staff added that school principals should also continually monitor if 

teachers trained in Project HOTS continue to apply what they learned from 

the training even after the follow-through phase of Project HOTS.  

Furthermore, school principals unanimously expressed that the 

teacher-participants still  need  enhancement trainings on inquiry-based 

science  teaching.  Two  of  the  reasons  cited  were  to  update  teacher-

participants’ knowledge and skills in doing inquiry-based science teaching 

and to sustain their interest in using the approach in class. There were three 

(or  30%)  of  the  school  principals  who  also  recommended  training  new 

batches of teachers on inquiry-based science teaching. 

On the other hand, in terms of training design, training reports 

revealed that during the first run of the Project HOTS training, the focus was 

developing inquiry-based science activities. These activities were then 
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incorporated in lessons. This was revised in the succeeding conduct of the 

trainings, where teacher-participants developed inquiry-based lessons and 

assessment tasks. This revision in the training design was done in response to 

UP NISMED staff trainers’ realization that for them to be able to get the whole 

picture of the inquiry-based lesson, during the workshop, teacher-

participants  should  develop  inquiry-based  lessons  and  not  activities  only. 

One of the Project HOTS Coordinator of UP NISMED also recommended that 

a  separate  session  on  assessment  be  included  during  the  Project  HOTS 

training. 

 

Key Learnings from Project HOTS Implementation 

 Based on the process evaluation, the key learnings discussed in this 

section  are  categorized  according  to  two  major  components  of  Project 

HOTS, namely, teaching science through inquiry and planning and learning 

with others through lesson study. 

Teaching science through inquiry. Results of the survey showed that 

teacher-participants  appreciated  the  training  they  underwent  in  Project 

HOTS. From their experiences in carrying out the inquiry-based lessons they 

developed during the Project HOTS training, they realized that it is important 

to  engage  students  in hands-on  experiments  and  allow  them  to  discover 

things by themselves. They also shared that inquiry-based science teaching 

promotes curiosity among students and enables them to actively 

participate in class, pose questions, and engage in critical thinking. They also 

expressed that from their experience, they recognized the important role of 

teachers as a facilitator of learning in an inquiry-based science lesson. 

Learning  with  others  through  lesson  study.  One  key  learning  that 

teacher-participants claimed to have gained from the Project HOTS 

implementation  is  that  together,  they  can  work  as  a  team  to  produce 

meaningful  science  activities or  lessons  that  focus  on  enhancing  learning 

and  retention  among  students.  In  particular,  they  liked  the  experience  of 
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crafting inquiry-based science lessons together with fellow teachers through 

lesson study and being able to carry out these lessons in class. This realization 

was facilitated by their  experience in doing lesson study where the focus of 

their collective effort of developing an inquiry-based lesson is the student. 

This  was  substantiated  by  reports  of  school  principals  on  how  the  Project 

HOTS training influenced their teacher-participants. Specifically, school 

principals observed that the training has encouraged their teacher-

participants to collaborate with and consult other teachers because they 

experienced that they were able to develop good lessons with the help of 

others. School principals further shared that the training has influenced their 

teachers  in  the  way  they  develop  their  lessons.  They  have  learned  to 

develop lessons that relate to students’ setting or context for learning to be 

more meaningful and relevant.  

Moreover, teacher-participants also learned that a lesson need not 

be perfect the first time that it is carried out. It may be further improved by 

revising it and carrying out the revised lesson in another class or until it attains 

the goal they have set at the start. 
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Conclusions and Recommendations  
 

This  section  discusses  the  conclusions  drawn  from  the  evaluation 

findings and the recommendations for the future implementation of Project 

HOTS. 

 

Conclusions 

 It is important to note that with the limitations of this evaluation study 

discussed  earlier  in  this  report,  the  findings  presented  in  the  preceding 

section  cannot  be  generalized  across  all  teacher-participants  of  Project 

HOTS. Based on the findings the following conclusions are drawn. 

 

Teachers’ Reception of Project HOTS 

1. It is evident that teacher-participants of Project HOTS appreciated the 

training they had on developing inquiry-based science lessons in the 

context of lesson study. The training enabled them to do inquiry-based 

science  teaching  from  which  they  experienced  how  it  positively 

influenced their teaching and the student’s learning of science.  

2. Teacher-participants were true to their counterpart obligations which 

concerned the development and carrying out of the inquiry-based 

science  lessons  they  developed  during  the  training.  However,  for 

others, they considered carrying out of the lesson as a sample 

teaching of the inquiry-based lesson and not as the regular teaching 

of the lesson in their class. 

3. Although teachers trained on inquiry-based teaching were not 

obliged to train other teachers in their school on developing inquiry-

based  science  lessons  and  assessments,  many  of  them  informally 

shared their learnings from the training to their colleagues. They did 

this during their study circle time or learning action cell sessions or even 

during lunch. 
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Inquiry-based Teaching of Science 

1. The  level  of  inquiry  that  happened  during  the  sample  teachings  of 

inquiry-based lessons was limited to teacher-participants posing 

questions based on a given phenomenon and students engaging in 

classroom-based activities that enabled them to gather evidence to 

answer  the  questions.  Classroom-based  learning  activities  included 

observing the phenomenon to gather data, putting together a 

model, gathering data, choosing appropriate ways to represent data, 

interpreting and making meaning from the data, drawing conclusions 

from the data gathered, and discussing or presenting conclusions. This 

happened despite the modelling of sample inquiry-based activities of 

lessons that covered all features of inquiry. 

2. Support provided by school principals and school science 

coordinators were more on moral and logistical support. No 

monitoring system was set up that ensured teachers’ sustained 

application of learnings from the training into their teaching of 

science. 

3. Sustained carrying out of inquiry-based lessons in science classes is a 

problem. There were teacher-participants who were assigned to other 

grade levels where they could no longer use the inquiry-based lessons 

they  developed.  They  also  could  not  do  inquiry-based  teaching  of 

science when they were assigned to teach in lower grades because 

there  is  no  science  subject  yet  in  grades  1  and  2.  Some  teacher-

participants were also assigned to teach another subject in the upper 

elementary grade levels and not science. 

4. The  Project  HOTS  training  design  has  evolved  from  modeling  only 

inquiry-based  science  activities  to  lessons.  In  order  to  get  a  whole 

picture of the lesson, the succeeding runs of the Project HOTS training 

inquiry-based lessons with assessment tasks were developed. 
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Lesson Study as a Professional Development Model 

1. The  use  of  lesson  study  as  a  context  for  developing  inquiry-based 

lessons fostered collaboration among teacher-participants of Project 

HOTS.  It  enabled  them  to  do  inquiry-based  teaching  in  their  own 

classes  because  being  a  collective  effort,  it  was  not  too  taxing  for 

them to develop one. Further, working as a team in developing and 

teaching inquiry-based lessons gave them confidence even if it was 

their first time to do so since their lessons were conceptualized by the 

group and improved based on the feedback from their fellow 

teachers and their knowledgeable others during the follow-through. 

2. Collaboration  among  teacher-participants  after  the  Project  HOTs 

training was confined to irregular meetings. The nature of 

collaboration  was  more  on  planning  and  developing  the  inquiry-

based lessons together and consulting other teachers regarding the 

lesson. Collaboration did not extend to observing each other’s classes 

and conducting sessions for post-lesson reflection and discussion. 

3. Teacher-participants found it difficult to convene to discuss the lesson 

after  it  was  carried  out  in  class.  Although  lesson  study  has  fostered 

collaboration amongst teacher-participants, it has not taken off fully 

as  a  school-based  professional  development  model  due  to  lack  of 

common time to convene due to the busy schedule of teachers, too 

much  workload,  and  the  lack  of  mutual  commitment  from  other 

teachers. 

 

Recommendations 

Based on the findings, the recommendations below are proposed for 

the  improvement  of  the  future  and  continuing  implementation  of  Project 

HOTS. 
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On Inquiry-based Teaching of Science 

1. To  deepen  teacher-participants’  understanding  and  enhance  the 

use of inquiry-based teaching of science in the elementary level, it is 

recommended that enhancement workshops be conducted for 

teacher-participants of Project HOTS. Considering that the duration of 

their first training was just three days, follow-up enhancement 

workshops will enable teacher-participants to deepen their 

understanding of inquiry-based teaching and enhance the needed 

skills in doing such in their classrooms. The enhancement workshops 

may focus on providing critical experiences and developing skills that 

will strengthen teacher-participants’ capability to teach science 

through inquiry thereby helping them gain more confidence in doing 

inquiry-based teaching in their own classes. One enhancement 

workshop  may  include  more  sessions  of  modeling  of  inquiry-based 

lessons  that  allow  teacher-participants  to  experience  all  the  five 

features of inquiry. This will help them develop inquiry-based science 

lessons that cover all five features of inquiry. Another enhancement 

workshop may be about assessment in an inquiry-based lesson. This 

provides teachers with a complete picture on what kinds of 

assessments are appropriate in inquiry-based science teaching and 

how  these  assessments  are  done.  In  addition,  an  enhancement 

workshop where participant-teachers will be trained on how to 

integrate science in other subjects may help answer teachers’ 

reassignment to grades 1 and 2 levels where science is not yet taught 

as a separate subject. A separate training for grades 1 and 2 teachers 

on integrating science in other subjects may also be conducted. The 

training should also focus on developing inquiry-based science lessons 

in the context of another subject. 

2. To sustain and support science teachers in their use of inquiry-based 

teaching, it is recommended that a community of practice be setup 
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in each  school.  The  community  of  practice  can  serve  as  a  support 

mechanism for teachers where they can tap one another’s 

experiences  and  expertise  to  help  them  gain  confidence  as  they 

continue to learn about inquiry-based science teaching and make it 

happen in their classes. 

3. To encourage teachers to continue using inquiry-based science 

teaching in their classes, a teacher professional development 

program that trains teachers to use inquiry-based science teaching 

should set up a post-training pedagogical support system for at least 

two years of classroom implementation. This support system may tap 

the  pedagogical  expertise  of  school  principals,  science  supervisors, 

and school science coordinators, who should have also undergone 

training  on  inquiry-based  science  teaching,  in  providing  just-in-time 

coaching to teachers doing inquiry-based science teaching. This way, 

the Project ensures an enabling school environment and sustains the 

appropriate and effective use of inquiry-based teaching in science 

classes. This can go together with the community of practice 

described  in  the  previous  item.  Moreover,  school  principals  should 

lead the observation of classes when teachers carry out the inquiry-

based  lessons.  This  way,  they  can  attest  to  the  benefits  of  doing 

inquiry-based teaching in science and formulate policies that would 

motivate other teachers to do inquiry-based science teaching. 

On Lesson Study 

1. To  ensure  a  clear  understanding  of  lesson  study  amongst  teacher-

participants, future conduct of Project HOTS training should be such 

that teachers are introduced to lesson study in a separate workshop. 

This should not be limited to the conduct of a one-time workshop on 

lesson study but must extend to carrying out of the research lessons at 

least twice, and going through another cycle of lesson study in the 

school setting as a follow-through activity. Members of the 
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pedagogical support system for inquiry-base teaching that will be set 

up should also be participants in the lesson study workshops. They can 

serve  as  the  knowledgeable  others  in  the  school.  This  will  also  help 

them gradually understand and integrate lesson study into  their 

existing model of collaboration. 

2. To ensure that teachers are not overwhelmed with lesson study as a 

professional development model, it is important to study carefully the 

contexts of the schools and identify in which existing kinds of 

collaboration  in  the  school  lesson  study  can  be  incorporated.  For 

example,  lesson  study  can  provide  the  needed  structure  of  DepEd 

schools’ existing learning action cell. 

3. To  ensure  that  every  science  teacher  in  school  is  geared  towards 

enhancing student learning of science through inquiry-based 

teaching,  formulation  of  long-term  goals  during  the  lesson  study 

workshop should be done by school. All teacher-participants from the 

same school should be grouped together in this activity to formulate 

together the same long-term goals for their school. This way, they all 

develop inquiry-based lessons that align with the long-term goals of 

the school that are common to all.  

4. To encourage teacher-participants to continue doing lesson study in 

their schools, a seminar-workshop on action research and lesson study 

may be conducted. The workshop should help teacher-participants 

understand  how  lesson  study  may  be  used  as  a  context  for  doing 

action  research.  Since  doing  action  research  is  being  encouraged 

among  DepEd  teachers,  they  can  do  one  on  teaching  science 

through inquiry in the context of lesson study. In particular, their action 

research can investigate if inquiry-based science teaching can 

develop specific process skills and the extent to which these can be 

developed among students.  
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5. To address teachers’ difficulty in finding a common time to convene 

to  continue  lesson  study  and  conduct  post-lesson  reflections  and 

discussions,  lesson  study  teams  have  to  be  formed  strategically.  In 

particular, for schools with at least two shifts, members of lesson study 

teams should not be assigned to the same school shift. This way, they 

can  have  time  to  observe  the  carrying  out  of  the  inquiry-based 

research lessons and to conduct post-lesson reflection and discussion. 

For  those  without  shifts  in  schedule  of  classes,  the  following  two 

strategies may be done: (1) the school science coordinator will be the 

one  to  observe  the  conduct  of  the  inquiry-based  science  lessons 

developed  by  the  lesson  study  teams  and  facilitate  the  post-lesson 

reflection and discussion and (2) a temporary swapping of schedule 

may be arranged to enable teachers to observe the conduct of the 

research lesson that is inquiry-based developed by the lesson study 

team. 

6. To enable teachers to be more reflective of their teaching, during the 

lesson study process, reflection questions may be given to teachers 

such that they can think well about the inquiry-based lesson that was 

carried out in class and plan well how to improve it. 

 

On Sustainability 

1. To  ensure  sustained  application  of  learnings  from  the  training  on 

teaching science through inquiry, a monitoring system should be set 

up.  A  follow  up  workshop or  meeting  with  supervisors  together  with 

school principals and school science coordinators may be 

conducted, where they plan together how to monitor the progress of 

their  teachers  and  how  to  ensure  utilization  of  learnings  from  the 

training. 

2. To ensure the sustained teaching of science through inquiry, teachers 

in  other  grade  levels  not  covered  by  Project  HOTS  must  also  be 
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trained. Specifically, teachers handling grades 5 and 6 must also be 

trained on teaching science through inquiry and on lesson study.   

3. To  encourage  teachers  to  do  inquiry-based  teaching  in  their  own 

science classes, an incentive system per school may be set up. This 

can motivate teacher-participants to continue developing and 

implementing inquiry-based science lessons for their classes. 

4. To  give  teachers  enough  time  to  practice  the  new  pedagogical 

approach in teaching science, it is recommended to allow teachers 

to teach the same grade level for at least two years, to which they 

have developed an inquiry-based lesson. This way, teachers will be 

able to continue inquiry-based science teaching and with continued 

implementation,  will  later  gain  enough  confidence  to  try  it  out  in 

another  grade  level.  A  conforme  letter  stipulating  the  counterpart 

obligations of the teacher and the school, and that teachers should 

not be transferred to another grade level for at least two years, may 

be drafted and signed by all parties involved in the Project.  
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