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ABSTRACT 

This study examines the mastery level in the learning competencies and motivation level of Grade 11 STEM 

learners in General Chemistry which will serves as a basis for the development of a Strategic Intervention 

Material (SIM). This is to identify the un-mastered, the least mastered, and nearly mastered learning 

competencies in General Chemistry. The study anchored on cognitive theory and motivation theory that 

specifically aimed to examine learners' motivation levels, and evaluate their mastery level in General Chemistry 

learning competencies. Using a descriptive-survey research design, the study was conducted in one of the public 

secondary schools in Northern Mindanao Philippines during the 2024–2025 academic year. The instruments 

were validated by experts in content and methods. To assure reliability of the instruments, the reliability 

coefficient of the instruments was sought.  Data collection involved administering validated achievement test 

and motivation questionnaires to a sample of Thirty-Three (33) learners which was purposively sampled. These 

samples were assured of data privacy and that their participation was made in voluntary mode. Findings indicated 

moderate intrinsic and grade-related motivation but revealed challenges of connecting with real-world 

application of chemistry concepts, and mastering critical competencies. Achievement test results showed a low 

average performance, with most learners failing to meet the learning competencies required in the General 

Chemistry. Key areas of difficulty included stoichiometry, balancing chemical equations, and understanding 

chemical formulas and reactions. The study concludes that a significant gap exists between learners' competency 

mastery and their motivation levels, emphasizing the need for targeted Strategic Intervention Material (SIM). It 

is recommended that educators adopt SIMs tailored to learner needs, align teaching methods with real-world 

applications, and provide additional support to strengthen foundational competencies. 

Keywords: Conceptual Knowledge, Chemistry, Motivation  

INTRODUCTION 

General Chemistry is a critical foundational course for higher education, particularly for learners pursuing 

degrees in science, engineering, health sciences, and other technical fields. This introductory chemistry course 

covers essential topics such as atomic structure, chemical bonding, stoichiometry, thermodynamics, and 

chemical reactions. These concepts are not only important for academic success in chemistry but are also vital 

for learners’ ability to apply scientific principles in real-world contexts. Despite its significance, learners often 

encounter challenges in mastering certain competencies, which can impede their overall understanding and 

progression in the course. Identifying the least mastered, not mastered, nearly mastered, and mastered 

competencies and understanding the factors influencing learners’ motivation are crucial steps toward enhancing 

educational strategies and improving learning outcomes (Adlim, et. al., 2014). 

In the Philippines, reports have indicated that students struggle with topics such as atomic structure and chemical 

bonding, which are fundamental to understanding more advanced concepts. For instance, the resort of Adalla-

Raboy (2020) identified the twenty (20) least mastered, not mastered, nearly mastered, and mastered 

competencies in science among 7th to 10th-grade learners in the Schools Division of Zambales, underscoring 
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the need for focused educational interventions. Similarly, Lim (2019) from Anao High School reported that 

learners faced difficulties in topics such as capacitors and solutions during their third-quarter examinations in 

General Chemistry. According to the 2018 Programmed for International Student Assessment (PISA), Filipino 

learners achieved an average science score of 357, far below the OECD average of 485, ranking the Philippines 

last among participating countries. Alarmingly, 78% of Filipino learners scored below the basic proficiency level 

in science, highlighting substantial deficiencies in foundational scientific knowledge. 

Mandina & Enunuwe (2018) determined a prominent challenge that is stoichiometry and chemical calculations, 

where learners find it difficult to grasp the mole concept, balance chemical equations, and perform related 

computations. The abstract nature of chemical concepts often makes them hard to visualize and understand. 

Additionally, a lack of strong mathematical skills can hinder learners' ability to perform necessary calculations 

in chemistry. Traditional teaching methods that do not cater to diverse learning styles may also play a role in 

these challenges (Stone, Shaner & Fendrick, 2018). 

Another factor to consider is learner’s motivation which plays a pivotal role in the learning process, influencing 

engagement, persistence, and overall academic achievement. In the context of chemistry education, motivation 

can be categorized into intrinsic motivation—driven by an inherent interest in the subject—and extrinsic 

motivation—driven by external rewards or pressures. Research has shown that learners' motivation towards 

chemistry can fluctuate over time. A study examining intrinsic motivation trends over a semester in an online 

General Chemistry II course found variations in learner motivation, emphasizing the need for instructional 

materials that maintain or enhance engagement throughout the course. Additionally, the development of updated 

instructional materials has been shown to increase learner motivation and help learners recognize the relevance 

of chemistry in real-world contexts (Liu & Kim, 2024).  

To address these challenges, educators have developed targeted interventions aimed at improving both 

competency mastery and learner motivation. There are so many approaches to deliver and develop a SIM based 

on the learning competencies of a particular subject and considering the existing modality present in each school. 

One such approach is the use of Electronic Strategic Intervention Materials (E-SIMs). An instance was the 

demonstration of an E-SIMs which effectively improved learners' understanding of chemical bonding by 

providing interactive and engaging content tailored to address specific learning gaps (Rosal, et.al., 2022).  

The existing literature and studies presented above prompted the researcher to conduct this study in order to 

determine the learners least mastered, not mastered, nearly mastered, and mastered competencies in General 

Chemistry and investigate their level of motivation on the subject matter. The result of this study will serve as 

the basis for the development and implementation of a strategic intervention material (SIM) that will remediate 

and supplement knowledge to address the least mastered, not mastered, nearly mastered, and mastered 

competencies among the STEM learners in General Chemistry. 

METHODOLOGY 

This study utilized a descriptive-survey research design, utilizing a test questionnaire as the main tool for 

collecting data on the mastery levels of Grade 11 STEM learners in the General Chemistry learning 

competencies. The questionnaire assessed competencies categorized as not mastered, least mastered, nearly 

mastered, and mastered. Additionally, a motivation questionnaire was used to evaluate the learners’ motivation 

learning the competencies required in the subject matter. Descriptive research design aimed to explain the what, 

how, or why of a phenomenon, while survey research design relies on surveys as the primary data collection 

method. In this approach, surveys were used to gain a deeper understanding of individual or group perspectives 

on a specific concept or interest. 

Participants 

This research utilized a 3:1 ratio sample size in determining the participants of the pilot testing and administration 

of the final version of the test and survey questionnaire. To select these participants, we utilized a simple random 

sampling technique from the actual list of each class provided by each of the class advisers with the permission 

of the school principal. Each specific learner was drawn randomly through computer-generated assistance. The 
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way of selecting the participants provided a purpose to achieve a true randomness that minimizes predictability 

and heuristics. The pilot testing was participated by 120 Grade 11 learners coming from three (3) different 

sections of the STEM strand of one of the public schools in Iligan City. The scores of these learners were used 

to run the evaluation and item analysis to obtain the final version of the test questionnaire. This questionnaire 

was then administered to thirty-three (33) Grade 11 STEM learners in one of the public high schools in 

Kapatagan, Lanao Del Norte.  These learners are currently enrolled in General Chemistry for the school year 

2024-2025. 

Development of the Assessment Instrument 

Prior to data gathering was the acquiring of permission from the school principal, classroom adviser, and General 

Chemistry teacher. The data gathering has begun from the development of the research-made test questionnaire, 

initially consisted with fifty (50) items that computationally targeted the learning competencies in the General 

Chemistry through the table of specification (TOS). The initial test served as the first version of the test 

questionnaire. It was then followed by the face and content validation by the research adviser and three (3) 

content and construct validators. Upon the returning of the evaluated test questionnaire, it was edited and revised 

based on the evaluations of the validators. After the revision period was the second version of the test 

questionnaire that was to be pilot tested. The result of the pilot testing was tallied and analyzed through an item 

analysis. Items were discarded based on the difficulty and discrimination indices and the item that was revised 

and accepted will be the third or final version of the test questionnaire. This version was the one to be 

administered in the main participants of the study with overall forty (40) items multiple choice questionnaire 

focused on the content of the subject and a twenty-five (25) item adopted motivation questionnaire. The 

participants were clearly and precisely instructed with the direction of the data gathering to minimize 

misunderstanding and to effectively guide them through the process of completing the tests. The participants 

were given one and a half (1:30) hours to do the data gathering. The result of the final version of the test 

questionnaire was then the basis for analyzing the objectives of this study and to validate the relationship of the 

variables. 

Data Analysis 

The data was collected, tabulated, analyzed and interpreted. The tables below were used to have an accurate 

interpretation of the data. It will serve as the basis for determining the description of the intervals to which they 

belong.  

Table 2. Motivation Level Classification 

Scale Description Percentage Range (%) Motivation Level Interpretation 

4 Strongly Agree 76-100 Very Motivated 

3 Agree 51-75 Motivated 

2 Disagree 26-50 Less motivated 

1 Strongly Disagree 0-25 Not Motivated at All 

Table 3. Interpretation on Students’ Performance on the Achievement Test 

Percentage Remarks 

90-100 Passed 

85-89 Passed 

80-84 Passed 

75-79 Passed 

Below 75 Failed 

Reference: DepEd Order No. 8 s, 2015 
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Table 4. Mastery levels and percentage equivalent 

Mastery Level Percentage Equivalent 

Mastered 80-100 

Nearly Mastered 75-79 

Least Mastered 51-54 

Not Mastered 50 and below 

Reference: DepEd PPST - Module 11 

RESULTS AND DISCUSSION 

Level of Motivation Results 

Table 5. Motivation Level of the Respondents (N=33) 

Statements 

Very 

Motivated 

(%) 

Motivated 

(%) 

Less 

Motivated 

(%) 

Not Motivated at 

All (%) 

Intrinsic Motivation     

1. I enjoy learning General Chemistry. 9 (27%) 22 (67%) 2 (6%) 0 (0%) 

2. I am curious about the discoveries in 

General Chemistry. 
12 (36%) 18 (55%) 2 (6%) 1 (3%) 

3. Learning General Chemistry makes my life 

more meaningful. 
4 (12%) 23 (70%) 6 (18%) 0 (0%) 

4. Learning General Chemistry is interesting. 13 (39%) 18 (55%) 2 (6%) 0 (0%) 

5. The concepts I learned in General 

Chemistry are relevant to my life. 
4 (12%) 20 (61%) 8 (24%) 1 (3%) 

Career Motivation 

Very 

Motivated 

(%) 

Motivated 

(%) 

Less 

Motivated 

(%) 

Not Motivated at 

All (%) 

6. I will use General Chemistry problem-

solving skills in my future career. 
7 (21%) 17 (52%) 8 (24%) 1 (3%) 

7. My future career will involve chemistry. 6 (18%) 14 (42%) 12 (36%) 1 (3%) 

8. Understanding General Chemistry will 

benefit my future career. 
7 (21%) 20 (61%) 5 (15%) 1 (3%) 

9. Knowing General Chemistry will give me a 

career advantage in the future. 
9 (27%) 21 (64%) 3 (9%) 0 (0%) 

10. Learning General Chemistry will help me 

get a good job. 
7 (21%) 21 (64%) 5 (15%) 0 (0%) 

Self Determination 

Very 

Motivated 

(%) 

Motivated 

(%) 

Less 

Motivated 

(%) 

Not Motivated at 

All (%) 

11. I study hard to learn General Chemistry. 9 (27%) 18 (55%) 6 (18%) 0 (0%) 

12. I prepare well for General Chemistry tests 

and laboratories. 
6 (18%) 16 (48%) 11 (33%) 0 (0%) 
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Table 5 shows the summary of the motivation level among thirty-three (33) respondents. It was revealed that 

learners demonstrate moderate to high intrinsic motivation, with 67%-70% expressing enjoyment in learning 

General Chemistry and finding it interesting. Their curiosity about the subject is particularly strong, as evidenced 

by 36% being "Very Motivated" and 55% "Motivated." However, their motivation diminishes when the subject 

is tied to personal relevance, with only 12% believing that learning chemistry makes their life more meaningful 

or connects to their real-world experiences. This drop in motivation highlights a need to make the subject more 

relatable and practical, as the lack of connection to everyday life could hinder sustained engagement. 

In terms of career-related motivation, learners display promising yet uneven levels of enthusiasm. While 61%-

64% are motivated to learn chemistry for its career benefits, only 18%-21% feel strongly about applying 

chemistry or its problem-solving skills in their future careers. Moreover, 36% express minimal or no motivation 

regarding chemistry's relevance to their professional goals, reflecting a gap between the course content and its 

perceived utility in diverse career paths. Addressing this gap by aligning chemistry with broader career 

opportunities could enhance learners' engagement and inspire those who do not plan to pursue chemistry-specific 

professions. 

13. I spend a lot of time learning General 

Chemistry. 
2 (6%) 13 (39%) 18 (55%) 0 (0%) 

14. I use strategies to learn General Chemistry 

well. 
4 (12%) 24 (73%) 5 (15%) 0 (0%) 

15. I put enough effort into learning General 

Chemistry1. 
5 (15%) 24 (73%) 4 (12%) 0 (0%) 

Self-Efficacy 

Very 

Motivated 

(%) 

Motivated 

(%) 

Less 

Motivated 

(%) 

Not Motivated at 

All (%) 

16. I am sure I can understand General 

Chemistry. 
5 (15%) 24 (73%) 4 (12%) 0 (0%) 

17. I believe I can earn a grade of 90 and above 

in General Chemistry. 
5 (15%) 20 (61%) 7 (21%) 1 (3%) 

18. I believe I can master General Chemistry 

knowledge and skills. 
4 (12%) 15 (45%) 14 (42%) 0 (0%) 

19. I am confident I will do well on General 

Chemistry laboratories and projects. 
2 (6%) 20 (61%) 11 (33%) 0 (0%) 

20. I am confident I will do well on General 

Chemistry tests. 
1 (3%) 15 (45%) 17 (52%) 0 (0%) 

Grade Motivation 

Very 

Motivated 

(%) 

Motivated 

(%) 

Less 

Motivated 

(%) 

Not Motivated at 

All (%) 

21. Having an 80% and above on General 

Chemistry tests and laboratories matters to 

me. 

13 (39%) 15 (45%) 4 (12%) 1 (3%) 

22. I think about the grade I will get in the 

General Chemistry subject. 
14 (42%) 15 (45%) 4 (12%) 0 (0%) 

23. It is important that I get a grade 0f 90 and 

above in the General Chemistry subject. 
17 (52%) 14 (42%) 2 (6%) 0 (0%) 

24. Getting a grade of 90 and above boosts me 

to be consistently better in General Chemistry. 
19 (58%) 12 (36%) 2 (6%) 0 (0%) 

25. I like to do better than other learners in 

General Chemistry tests. 
6 (18%) 14 (42%) 12 (36%) 1 (3%) 
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Self-determination is evident in the effort learners put into their studies, with 73% agreeing that they use 

strategies and exert sufficient effort to learn chemistry. However, time management presents a challenge, as only 

6% are "Very Motivated" to dedicate substantial time to studying, and 55% are "Less Motivated." Additionally, 

while two-thirds prioritize preparation for tests and labs, a significant portion reports a lack of motivation in this 

area. These trends suggest a need for structured support to help learners manage their time effectively and 

maintain consistent study habits. 

Learners' self-efficacy, or motivation in mastering General Chemistry, varies significantly. While 73% feel 

confident in their understanding of the subject, only 45% believe they can achieve a grade of 90 or higher. 

Furthermore, confidence in excelling in tests and labs is low, with 33%-52% reporting reduced motivation. 

Targeted interventions, such as providing practice tests and personalized feedback, could strengthen learners' 

self-belief and performance in these areas. 

Grade motivation emerges as a strong driver, with 58% "Very Motivated" and 36% "Motivated" to achieve high 

scores. However, competitive motivation is less pronounced, as only 18% are strongly driven to outperform 

peers. This indicates that learners are more focused on personal achievement than on comparison or competition. 

Encouraging collaborative activities, such as group projects or peer-led discussions, could foster a more balanced 

and engaging learning environment. 

Overall, while learners exhibit strong intrinsic and grade-related motivation, the challenges of connecting 

chemistry to real-world relevance, aligning it with career goals, and building confidence in assessments indicate 

areas for improvement. Integrating practical applications of chemistry, providing career-oriented guidance, and 

offering support for self-efficacy and time management are essential steps to address these challenges. By 

focusing on these areas, educators can enhance learners' overall motivation, engagement, and success in General 

Chemistry. 

Learners’ Performance in Achievement Test 

 

Figure 1. Total Points Distribution 

Figure 1 displays the distribution of total points scored by thirty-three (33) respondents, with the scores ranging 

from 13 to 30 out of a possible 40 points. The statistical summary above highlights an average score of 21.12 

points, a median score of 20 points, and a range of 13 to 30 points. The data indicates that scores are fairly spread 

out but concentrated around the central tendency. The median score of 20 points suggests that half of the 

respondents scored below this value, and half scored above. The average score being slightly higher than the 

median implies a slight skew toward higher scores. The range of 17 points (13–30) shows moderate variability 

   
Average 

21.12/40 points 

Median 

20/40 points 

Range 

13 – 30 points 
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among respondents’ scores. Peaks in the bar graph, particularly around respondents with higher scores (e.g., 11th 

and 15th respondents), suggest some clustering at the higher end of the distribution, whereas some lower score 

bars (e.g., near the 17th and 27th respondents) show fewer occurrences in those ranges. This data suggests an 

overall average to moderate performance among the respondents, with a tendency for scores to cluster near the 

median. The variability across respondents highlights diverse performance levels within the group. 

Table 7. Mastery Level of Grade 11 STEM Learners on General Chemistry Competencies 

Most Essential Learning 

Competency 

Item 

number 

Frequency 

of error 

% No. of 

correct 

responses 

% Mastery Level 

Use properties of matter to 

identify substances and to 

separate them 

1 5 15.15% 28 84.85% Mastered 

Recognize the formulas of 

common chemical substances 

2 26 78.79% 7 21.21% Not mastered 

Compare consumer products on 

the basis of their components 

for use, safety, quality and cost 

3 10 30.30% 23 69.70% Least 

mastered 

       

Describe various simple 

separation techniques such as 

distillation, chromatography 

4 22 66.67% 11 33.33% Not mastered 

Represent compounds using 

chemical formulas, structural 

formulas and models 

7 31 93.94% 2 6.06% Not mastered 

Name compounds given their 

formula and write formula 

given the name of the 

compound 

8 14 42.42% 19 57.58% Least 

mastered 

Calculate the empirical formula 

from the percent composition 

of a compound 

9 20 60.61% 13 39.39% Not mastered 

Calculate molecular formula 

given molar mass 

10 24 72.73% 9 27.27% Not mastered 

       

Write and balanced chemical 

equations 

11 18 54.55% 15 45.45% Not mastered 

Construct mole or mass ratios 

for a reaction in order to 

calculate the amount of reactant 

needed or amount of product 

formed in terms of moles or 

mass 

 

 

 

12, 

 

 

 

22 

62.12%  

 

 

11 

37.88% Not mastered 

   

13 19 14 

       

Calculate percent yield and 

theoretical yield of the reaction 

 

14, 

 

11 

54.55%  

22 

45.45% Not mastered 
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15 25 8 

       

Explain the concept of limiting 

reagent in a chemical reaction; 

identify the excess reagent(s) 

16, 8 35.35% 25 64.65% Least 

mastered  

 

  

17, 6 27 

   

18 21 12 

       

Define pressure and give the 

common units of pressure 

19 5 15.15% 28 84.85% Mastered 

       

Use the gas laws to determine 

pressure, volume, or 

temperature of a gas under 

certain conditions of change 

20 5 15.15% 28 84.85% Mastered 

       

Use the ideal gas equation to 

calculate pressure, volume, 

Temperature, or number of 

moles of a gas 

21 3 9.09% 30 90.91% Mastered 

       

Use Dalton’s law of partial 

pressures to relate mole fraction 

and partial pressure of gases in 

a mixture 

22 13 39.39% 20 60.61% Least 

mastered 

       

Apply the principles of 

stoichiometry to determine the 

amounts (volume, number of 

moles, or mass) of gaseous 

reactants and products 

23 29 87.88% 4 12.12% Not mastered 

       

Relate the rate of gas effusion 

with molar mass 

24 28 84.85% 5 15.15% Not mastered 

       

Use quantum numbers to 

describe an electron in an atom 

25 19 57.58% 14 42.42% Not mastered 

       

Determine the magnetic 

property of the atom based on 

its electronic configuration 

26 1 3.03% 32 96.97% Mastered 
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Draw an orbital diagram to 

represent the electronic 

configuration of atoms 

27 10 30.30% 23 69.70% Least 

mastered 

       

Draw the Lewis structure of 

ions 

28 13 39.39% 20 60.61% Least 

mastered 

       

Apply the octet rule in the 

formation of molecular 

covalent compounds 

29 14 42.42% 19 57.58% Least 

mastered 

Write the formula of molecular 

compounds formed by the non-

metallic elements of the 

representative block 

30 27 81.82% 6 18.18% Not mastered 

Draw Lewis structure of 

molecular covalent compounds 

31 0 0.00% 33 100.00

% 

Mastered 

Describe the geometry of 

simple compounds 

32 5 15.15% 28 84.85% Mastered 

Determine the polarity of 

simple molecules 

33 21 63.64% 12 36.36% Not mastered 

Describe the different 

functional groups 

34 23 69.70% 10 30.30% Not mastered 

Describe structural isomerism; 

give examples 

35 31 93.94% 2 6.06% Not mastered 

Describe some simple reactions 

of organic compounds: 

combustion of organic fuels, 

addition, condensation, and 

saponification of fats 

36 8 24.24% 25 75.76% Nearly 

mastered 

Describe the formation and 

structure of polymers 

37 16 48.48% 17 51.52% Least 

mastered 

Explain the properties of some 

polymers in terms of their 

structure 

38 22 66.67% 11 33.33% Not mastered 

Describe the structure of 

proteins, nucleic acids, lipids, 

and carbohydrates, and relate 

them to their function 

39 9 27.27% 24 72.73% Least 

mastered 

Describe the preparation of 

selected organic compounds 

40 4 12.12% 29 87.88% Mastered 

Mean Percentage Score     52.93

% 

Least 

Mastered 

Legend: Not mastered (50 % below); Least mastered (51 - 74%); Nearly Mastered (75 - 79%); Mastered (80 - 

100%) 

Table 7 indicates varying levels of mastery across different learning competencies in chemistry. Topics such as 

"Use the ideal gas equation" and "Draw Lewis structures of molecular covalent compounds" are mastered, with 

over 90% of students answering correctly. Conversely, competencies like "Represent compounds using chemical 
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formulas" and "Describe structural isomerism" are among the least mastered, with correct response rates below 

10%. Most students struggle with topics requiring detailed chemical understanding or advanced calculations, 

such as stoichiometry, empirical formulas, and gas effusion rates. The overall mean percentage score is 52.93%, 

classifying the general mastery level as "Least Mastered." Emphasis should be placed on reinforcing 

foundational concepts and providing targeted interventions for underperforming areas, especially the not 

mastered and least mastered competencies. 

CONCLUSION AND RECOMMENDATION 

The respondents displayed moderate to high intrinsic motivation, particularly in enjoying the subject and 

recognizing its relevance to academic success. However, career-related motivation was uneven, with many 

learners unable to see the practical applications of chemistry in their future careers. While most learners 

expressed a desire to achieve high grades, competitive motivation and sustained effort in studying were less 

pronounced. These trends indicate that while learners value chemistry academically, they struggle to connect it 

to personal and professional aspirations. The overall performance in the achievement test was below 

expectations, with an average score of 21.12 out of 40, and only one respondent achieving a passing grade. Key 

areas of difficulty included stoichiometry, balancing chemical equations, and understanding chemical formulas 

and reactions. These results suggest significant gaps in conceptual knowledge and application skills, which 

hindered learners' ability to perform well and master critical learning competencies. While learners demonstrated 

some understanding of basic concepts, such as isotopes and limiting reactants, misconceptions were prevalent 

in areas like mole ratios, percent yield calculations, and the distinction between chemical and molecular 

formulas. These knowledge gaps highlight the need for targeted instructional strategies to address these 

deficiencies. The findings of this study recommend a tailored design Strategic Intervention Materials (SIMs) to 

target the least mastered competencies, such as stoichiometry, chemical bonding, and balancing equations. These 

materials should incorporate interactive and engaging activities, such as simulations and problem-solving 

exercises, to bridge the gaps in conceptual knowledge in General Chemistry and encourage learner motivation 

in learning the subject matter. By addressing these areas, educators can create a more effective and engaging 

learning environment that supports both the mastery of competencies and the motivation needed for success in 

General Chemistry. 
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