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Abstract

Effective assessment and evaluation strategies are vital aids for facilitators to create a
positive learning environment and improve student outcomes.

The study aimed to evaluate the General Chemistry Final Examination of Certificate in
Agricultural Science Freshmen students in QSU CAFE-Agriculture Department, Diffun, Quirino.
Bloom’s Taxonomy and the Table of Specifications were used to evaluate the final examination's
cognitive level of development. The Desirable Characteristics of the test, for its validity, reliability,
objectivity, and other conditions such as administrability, scorability, interpretability, economy,
utility, fairness, practicability, efficiency, and ethics in the assessment were also used. Item analysis
and plausibility of the examination procedure were also done for the Multiple-choice part of the
examination. The Descriptive-Normative method and content analysis were further utilized.

The findings showed that the examination is desirable. Moreover, the type of test and items
of the examination were more from lower-order thinking skills. The multiple-choice type of exam
was moderately difficult and low, and most of the items needed to be revised.

The study recommended pursuing a strong and practical intervention program, basically a
curriculum review to establish a student-centered pedagogical approach to address the challenges.

Keywords: Certificate in Agricultural Sciences, Desirable characteristics of test, evaluation,
General Chemistry, item analysis,

1.Introduction

Evaluation of the learning process is not an easy task; these are words that are not only said
but accepted by most educators and facilitators as well. The learning process is now in many ways
process. For each way, the two major ways are many crossroads: where the teacher, now the
facilitator, and the center of the learning process, the student, meet. There are many struggles and
challenges in gauging if learning has transpired. Does the teaching-learning process achieve what
was intended? Is there a learning that takes place after all? These are the basic queries, at the same
time, objectives that facilitators always address.

There is learning if there is change; a change for the better. Measuring outcomes has many
approaches. Evaluation also has many approaches. If the students pass the examination, they learn
something. If they have written something on their papers, they have learned something. What
about if they failed? Did they not learn anything? That is why examinations are thoroughly thought
out and prepared. It must be varied in form to be favorable to all types of students' levels of
thinking.

Examinations should serve as an encouragement to do better the next time, to enhance what
is already good. But it should not create fear in the students, making it a reason why they fail. How
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the learner experiences the final examination might be made more authentic and, in the process,
more constructively aligned with stated learning outcomes (Williams and Wong, 2009; Eastwood,
2024).

About 85% of students said that Chemistry subjects are difficult or boring (Gietler, 2022).
The level of difficulty may be attributed to the student's background and interests in the subject
(Defista and Aznam,2024). Basic chemistry concepts must have been taught in high schools due to
the adapted spiral progression approach of teaching as envisioned in the K to 12 Program (Orbe et
al,2018), under the Science, Technology, Engineering, and Mathematics (STEM) strand. However,
not all entering the college level were within the STEM program. One of which is the ladderized
program, Certificate in Agricultural Sciences (CAS). Before the Bachelor of Science in Agriculture
course, a student must graduate from the CAS Program (a 2-year course). If the enrollee is not a
STEM graduate, he will take bridging courses in Mathematics, Biology, and Chemistry.

Considering the heterogeneity of their high schools and the challenges of the
pandemic added to the struggles of teaching sciences, herein is Chemistry and the absorption of
knowledge of the students. For such reasons, connections between chemistry fundamental concepts
and laboratory skills and values (Montebon,2014) must be fostered in their college learning.

The student's learning is assessed in the final examination to gauge the extent of their learning
for improvement, if there is, and to maintain what is already good learning. The results of the
assessment are a determinant for enhancement of the student’s learning behavior, skills
strengthening, and facilitators based on a better appropriate assessment (Biggs, 2001; Biggs et al,
2022).

Assessment decisions could substantially improve student performance, guide teachers in
enhancing the teaching-learning process, and assist policymakers in improving the educational
system (Santos, 2007; Adom et al, 2020). Thus, thorough planning and designing of the test is
highly encouraged.

The above background gave the researcher reasons to embark on the study.

1.1 Statement of the Problem

This study was conducted to evaluate the General Chemistry Final Examination of the
Certificate in Agricultural Sciences (CAS) Freshmen students in QSU-Diffun Campus, 1% semester
SY 2021-2022.

Specifically, the study sought to answer the following questions.
1.1.1 What is the cognitive level of development of the examination using
Bloom's level of Taxonomy?
1.1.2 What are the observed characteristics of the examination using the Desirable
Characteristics of the test according to
1.2.1 Validity

2.1.1 Appropriateness of test items;
2.1.2 clarity of direction;
2.1.3 Reading vocabulary and sentence structure
2.1.4 Difficulty of items;
2.1.5 Construction of test item
2.1.6 length of the test;
2.1.7 arrangement of the test items; and
2.1.8 patterns of answers?
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2.2 Reliability

2.2.1 nature of the test;

2.2.2 Conditions under which the test is administered;
a) physical conditions;
b) psychological factors;
¢) distractions and accidents;
d) accuracy in scoring

2.2.3 administrability;

2.2.4 scorability;

2.2.5 interpretability;

2.2.6 economy;

2.2.7 utility; and

2.2.8 Other properties
a) fairness;
b) practicability and efficiency; and
¢) ethics in assessment?

1.1.3. What is the level of difficulty, discrimination index, and overall remarks of the Multiple-
choice type of examination?

1.2 Conceptual Framework

A conceptual framework was made to guide the researcher in conducting the study. The
paradigm shows the input variables, which are the items in the final examination paper. The
processes of evaluation using the criteria on the desirable characteristics of tests, item analysis on
the cognitive development level, and plausibility of the examinations led to the improvement of the
exam paper.

Output
Input ‘ Processess A
Improved
Final Evaluation thru Examination in
E santlon in *Desirable General
Characteristics Chemistry
General *Table of
Chemistry Specifications
*Item Analysis
*Plausibility of
test items

Figure 1 shows the conceptual framework of the study

Figure 1 shows the input, which is the final examination paper, which includes the Type of test I.
Multiple choice, 11-True or False, 111-Problem Solving, IV-Balancing equations, and V-Matching
Type from which these variables were evaluated according to the desirable characteristics of the
tests. These are based on a) validity through 1) appropriateness of test items; 2) clarity of direction;
3) reading vocabulary and sentence structures; 4) difficulty of items (from easy to difficult); 5)
construction of test items; 6) length of the test; 7) arrangement of test items; and 8) patterns of
answers; b) reliability thru 1) nature of the test; 2) length of the test; 3) quality of test
items/difficulty; 4) objectivity; 5) conditions under which the test is administered: physical
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condition, psychological factors, and distractions and accidents; 6) scoring inaccuracy; 7)
administrability; 8) scorability; 9) interpretability, economy, utility, fairness, practicability and
efficiency and ethics in assessment; its taxonomic label using Bloom's level, item analyzed and
determined the item plausibility bringing out the improved exam. Refer to Fig.1.

2.Research Methodology
The study used the Descriptive-normative method of research. It describes the exam and the
level of questions made by the researcher for the CAS freshmen for SY 2021-2022.
Content analysis using their examination papers as sources of data.
Item analysis and Bloom’s classification were also used to determine the cognitive level.

2.1. Research Environment

This study was conducted at the CAFE-Agriculture Department, Quirino State University,
Diffun Campus.

2.2. Respondents of the study

30 CAS Freshmen students were the respondents of the study. The papers of the upper (U)
27% and the lower (L) 27% students through the item analysis method. were utilized.

2.3. Data Gathering Procedure
The final examination was conducted last first semester of SY 2021-2022. The researcher
used the exam papers to evaluate the desirable characteristics of the test, plot the items using the
Table of Specifications (TOS), and the items, and determine the plausibility.

2.4.Data gathering Instrument
The data gathering instrument was the examination papers of the students, Upper and
Lower, 27% of the class.

2.5. Statistical Treatment of Data
For the taxonomic level, frequency and percentage count were used.
The item analysis method used was the U-L Method (Stocklein,1957, in Navalta, 2005;
Samosa,2021).

After the item analysis, the following tables were used in interpreting the difficulty index.

Table 1. Difficulty Index

Scale Equivalent
0.00-0.20 Very Difficult
0.21-0.809 Moderately difficult
0.81-1.0 Very easy
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Table 2. Difficulty Index

Range Equivalent Remarks

0.41 and above High Very acceptable; include
all

0.41-0.20 moderate Acceptable; include all

0.19 and below Low Limited acceptability,

revise, or discard others

3.Results and Discussion

Table 3. Evaluation of the General Chemistry Final Examination according to desirable
Characteristics of the test

Type of Test Total f % Taxonomic Level
Items
Multiple Choice 40 18 45 Knowledge
11 27 Analysis
6 15 Application
4 10 Comprehension
True or false 10 4 40 Knowledge
3 30 Application
2 20 Analysis
1 10 Comprehension
Problem-Solving 1 1 Synthesis
Balancing Equations 6 6 Synthesis
Laboratory Activities
Matching Type 10 10 100 Knowledge
Identification 20 10 100 Analysis

The table shows that in the Multiple types of exam, out of 40 items, the majority are in the
knowledge level with 45% (18), Analysis level 27.5%(11), application level with 15% (6 and
10%(4). This means that the type is within the knowledge level of cognitive development in
Bloom’s Taxonomy.

For the 10 items, True or False,40% (4) are within the knowledge level, 30% (3) are within
the application, 20% (2) are within the Analysis, and 10% (1) are within the comprehension level. It
presents again that it is at the knowledge level.

For the Problem-solving type, 100% (6) are within the synthesis level, and the last part of
the exam is in the Knowledge, analysis, and application level.

It shows that the exam’s level is from low thinking to higher-order thinking skills.

Final exams are designed to assess students’ understanding of course material by testing
their knowledge and retention of the key concepts covered throughout the course. These exams are
comprehensive and include a wide range of topics and concepts covered throughout the semester or
academic year.

Question formats, including Multiple choice, short answer questions, essays, and practical
components, such as laboratory experiments, performances, or presentations. These practical
components allow students to demonstrate their ability to apply what they have learned in a hands-
on or real-world setting.
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Considering that they were Freshmen, they were in the transition stage of adapting to the
differences between high school exams and college exams. This also includes the level of difficulty,
format, expectations for student performance, and the grading scale (Amanda, 2024; Adom et al,
2020; Alhashem et al, 2020; Boud, 2018; Boud, 2000).

Both higher-order thinking skills (HOTS) and lower-order thinking skills (LOTS) questions
should be generally used for class evaluation. This approach should apply not only to
final/summative assessments but also to the formative evaluations of learning. For many chemistry
teachers, the mastery of computational, LOTS-type exercises is assumed as ‘equivalent’ to a
conceptual understanding of chemistry. However, conceptual understanding requires complex
upper-class thinking. It must then be accepted that instruction and examinations should contribute to
the development/acquisition of HOCS [HOTS] by our students at all levels (Tsaparlis,2020; Trotter,
2006).

2. Document analysis / Test paper according to the desirable characteristics of a test
A. Validity: which considers the following conditions
2.1.1 Appropriateness of test items
For Appropriateness, the chronologies of the test types were according to the
topics discussed.
2.1.2 clarity of direction
For directions, they were clear and reiterated for the student's benefit.

For the problem-solving part, some students were not sure of where their solutions
were written or shown. However, the scores for every item should be presented after
the direction.

2.1.3 Reading vocabulary and sentence structures
The terms used in the discussion were the terms also used in the test.
2.1.4 Difficulty of items (from easy to difficult)
For every test type, there was an easy-to-difficult mode, and they were presented
according to the discussion of the lesson.
2.1.5 Construction of test items.

The test items were encoded clearly, and there were no clues used in any type of test.
For the betterment of the examination, test types in Roman numeral arrangements must
be corrected, and spaces where answers would be written must be enough and increased
in the space for the next item.
2.1.6 Length of the test

The test was scheduled for 1 and a half hours, which is believed to be enough for the
whole examination.
2.1.7 Arrangement of the test items

Every test type of the examination was from easy to difficult. The first part of the test

type was on recall.
For Problem-solving, solutions must be shown.
2.1.8 Patterns of Answers. There were no patterns used in any type of test.

B. Reliability as to the different criteria considered.

2.2.1 Nature of the test.

The final examination was for general chemistry students.

2.2.2 The length of the test was just enough for the whole time of the exam.
2.2.3 Quality of test items/difficulty.

The exam was believed to be of good quality because it was

from very easy to difficult ones.
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2.2.4 objectivity.

The exam was measured objectively because there was no personal opinion
presented.

2.2.5 Conditions under which the test was administered

Under physical condition. The rooms were ventilated; there was enough lighting;

and the seating arrangement had been prepared before the examination. The psychological factors
were left to the students who were to take the exam, who they should always ready to take the
exam.

For the teacher, he was always ready for any clarifications from the students.

Patience and a moderate tone of voice were used so that no disturbance would occur. Words of

good luck and a sense of calmness within the room can add to the comfort of students in taking the

exam.

Motivations are a great factor too in administering exams (Ryan and Deci, 2000; Ryan et al, 2021)
2.2.6 distractions and accidents.

The students were asked to bring/borrow their calculators to avoid disturbance
during exams. If borrowing from another calculator cannot be avoided, it should be
cleared and turned off silently before sharing it. This would prevent cheating and
minimize noise. Both the students' and teachers' cell phones should be in silent mode
and kept in their bags away from them. For the students to avoid cheating and passing
answers, the teacher to focus on the administration of the exam.

2.2.7 Scoring Inaccuracy

Scores after each test type should be written so that students can gauge their
percentage of passing or score.
2.2.8 administrability

The administration of the exam was smooth because before the students began their
exam, some unclear items were already clarified to avoid any distractions.
2.2.9 scorability

The number of points for every item must be stated.

2.2.10 interpretability

Since it was on the final examination, the test papers were checked, scored, and
recorded by the teacher.
2.2.11 economy

The test paper was in back-to-back pages, whereas the 2" page back page was for
solutions in the problem-solving part.

2.2.12 utility. The test was used for the final examination.
2.2.13 according to other properties.

The examination paper showed fairness. The items specify what was asked and how
it must be done. It does not show any discrimination that the exam is only for fast
learners, but for all types. This was shown in the chronology of the difficulty of items.

In terms of practicability and efficiency. Cheating was strictly prohibited. Queries and
clarifications were recognized and addressed calmly and with minimal noise to avoid
disturbance.

The checked papers were shown to students who wished to see their papers a week after
the examination. Only papers were shown to their owners for confidentiality.

This examination nevertheless considered varied types of examination which give
chances to different types of students’ manner of taking tests (Rivera,2008).
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A good test is characterized by validity, reliability, objectivity, practicality, and fairness.
These key elements ensure that the test produces meaningful and accurate results, making it a
valuable tool in various fields, from education to psychology. Understanding and implementing
these characteristics contribute to the development of high-quality assessments that stand the test of
scrutiny and provide valuable insights into individual capabilities and characteristics (Alsalihi,2019;
Boud, 1995;2006).

The reliability of test scores is the extent to which they are consistent across different
occasions of testing, different test editions, or different raters scoring the test taker’s responses
(Carlson in Nasr,2021). The improved exam would be tested again for the next set of students.

As to the study of Sambell et al (1997), validity and reliability are normally considered to be
of key importance, though there are many others, such as feasibility, acceptability, and
intelligibility. Through time, the concept of validity has been extended in recent years to include the
effects of assessment or testing on the teaching and learning context and the social consequences of
using assessment information.

Likewise, according to French et al (2022), based on their reviews of the benefits and drawbacks
of high-stakes final examinations in higher education, the balance of empirical evidence poorly
justifies the current heavy reliance on high-stakes final examinations in many university subjects.
Consequently, low student motivation is associated with a substantial decrease in test performance
(Wise and Demars,2005).

These take on assessment of the final examinations must always focus objectively on the
learner and the other related factors-curriculum, teacher, and facilities for improvement.

Table 4. Item analysis of the Multiple type of exam

Item Upp Low U L  Difficul Remark Discrim Remark Overall
No. er er ty S ination S Remark
271% 27% Indexed Index S
1 8 8 1 1 1 Very 0 Low Revise

Easy
2 8 8 1 1 1 Very 0 Low Revise
Easy
3 8 8 1 1 1 Very 0 Low Revise
Easy
4 4 4 05 05 05 Moderat 0 Low Revise
ely
Difficult
5 4 3 05 0.37 0.437 Moderat 0.1 Low Revise
5 5 ely
Difficult
6 4 3 05 0.37 0.437 Moderat 0.1 Low Revise
5 5 ely
Difficult
7 1 2 0125 0.25 0.187 Difficult 0.031 Low Revise
5
8 3 4 0375 05 0437 Moderat 0.03 Low Revise
5} ely
Difficult
9 8 8 1 1 1 Very 0 Low Revise
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10

11

12

13
14

15

16

17

18

19

20

21

22

23

24

25

26

6 2 0.75

3 8 0.375

7 5 0.75

5 5 0.625

5 6 0.625

3 6 0.375

2 6 025

5 3 0.625

5 3 0.625

6 3 075
6 4 0.75
1 7 0.75

8 3 0125

0.25

0.87

0.5

0.75
0.62

0.62

0.75

0.75

0.75

0.62

0.37

0.37

0.37

0.5

0.87

0.37

0.25

0.5

0.937

0.437

0.875
0.687

0.625

0.687

0.562

0.5

0.562

0.5

0.5

0.562

0.625

0.812

0.25

0.625

Easy
Moderat
ely
Difficult
Easy

Moderat
ely
Difficult
Easy
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Moderat
ely
Difficult
Easy

Difficult
Moderat

ely
Difficult

0.25

0.0625

0.0625

0.125
0.0625

-0.0625

-0.1875

-0.25

-0.625

0.125

0.125

0.2

0.125

0.0625

-0.125

0.375

Moderat
e

Low

Low

Low
Low

Low

Low

Low

Low

Low

Low

Low

Moderat

e

Low

Low

Low

Moderat
e

Retain

Revise

Revise

Revise
Revise

Revise

Revise

Revise

Revise

Revise

Revise

Revise

Retain

Revise

Revise

Revise

Retain
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27 8 2 1 0.25 0.625 Moderat 0.375 Moderat Retain
ely e
Difficult
28 8 7 1 0.87 0.937 Very 0.0625 Low Revise
5 5 Easy
29 8 7 1 0.87 0.937 Very 0.0625 Low Revise
5 5 Easy
30 6 1 0.75 0.12 0.437 Moderat 0.3125 Moderat Retain
5 5 ely e
Difficult
31 4 1 05 0.12 0.312 Moderat 0.1875 Low Revise
5 5 ely
Difficult
32 5 4 0625 05 0562 Moderat 0.0625 Low Revise
5} ely
Difficult
33 7 1 0875 012 05 Moderat 0.375 Moderat Retain
5 ely e
Difficult
34 8 2 1 0.25 0.625 Moderat 0.125 Low Revise
ely
Difficult
35 8 7 1 0.87 0.937 Very 0.0625 Low Revise
5 5 Easy
36 8 3 1 0.37 0.687 Moderat 0.3125 Moderat Retain
5 5 ely e
Difficult
37 6 2 0.75 0.25 0.5 Moderat 0.25 Moderat Retain
ely e
Difficult
38 6 3 0.75 0.37 0.562 Moderat 0.2 Moderat Retain
5 5 ely e
Difficult
39 7 5 0975 062 0.8 Easy 0.125 Low Revise
5
40 1 2 0125 0.25 0.187 Difficult -0.0625 Low Revise
5

After calculating the difficulty index using the item analysis method, Table 4 shows that
there are 26 moderately difficult items; 7 are very easy, 4 are easy, and 3 are difficult. It implies that
the majority of the items are moderately difficult.

For the discrimination Index, 31 of the items are low, and 9 are moderate. This would mean that
most of the items are considered for revision.

The findings showed the same results in the study of Musa et al 2024) that teachers
generally found Chemistry concepts to be moderately difficult. However, students perceived these
concepts as difficult, with a significant difference in their perceptions. Although exams are difficult,
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which results in stress, they can aid in better marks (Shean, 2019; Wulandri et al, 2023) when
results are constructively accepted (Van Bergen and Lane, 2014).

A strong recommendation is given by Langitasari et al ( 2024) in their SiMaYang Learning
Approach, whereby students’ conceptual understanding of Chemistry needs to be supported by the
skill to think at three levels of representation. Chemistry teaching needs to provide a learning
environment that involves chemical representations to facilitate students’ interconnection skills of
three levels of representation and ultimately improve students’ conceptual understanding. Many
factors, though, affect performance in exams (Wolf and Smith, 1995).

Perceptions of the difficulty of learning in different aspects can be answered through
collaborative learning applications and a blended approach to learning. They can be used to design
and support assessment activities that increase levels of student engagement with course concepts,
their peers, faculty, and external experts, leading to increased student success and satisfaction
(Vaughn, 2014), and continuous constructive and curriculum feedback would be effective
(Winstone and Caress,2020; Wong et al,2020).

Table 5. Plausibility of the items in the Final Examination

Item U/L Answers Item U/L Answers
No. A B C D No. A B C D
1 U 8 21 U 5 3
L 8 L 4 3 1
2 U 8 22 U 8
L 8 L 2 6
3 U 8 23 U 2 6
L 8 L 4 4
4 U 4 4 24 U 2 6
L 4 4 L 1 7
5 U 4 4 25 U 1 7
L 4 4 L 3 5
6 U 4 4 26 U 8
L 1 3 4 L 6 2
7 U 2 3 2 1 27 U 8
L 3 2 2 L 2 6
8 U 3 3 3 28 U 8
L 4 1 3 L 1 7
9 U 8 29 U 8
L 8 L 7 1
10 U 6 2 30 U 2 6
L 2 4 2 L 3 4 1
11 U 8 31 U 3 1 4
L 1 7 L 3 4 1
12 U 5 3 32 U 5 1 1 1
L 2 2 4 L 5 3
13 U 8 33 U 1 7
L 6 1 1 L 6 1 1
14 U 7 1 34 U 8
L 5 3 L 2 6
15 U 2 5 1 35 U 8
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L 1 5 1 1 L 7 1
16 U 2 5 1 36 U 8
L 1 7 L 3 3 2
17 U 3 5 37 U 6 2
L 6 2 L 1 3 3
18 U 6 2 38 U 1 6 1
L 2 6 L 1 4 2
19 U 4 4 39 U 7 1
L 2 5 1 L 5 2
20 U 3 5 40 U 4 3 1
L 1 1 2 4 L 1 1 3 2

*U-Upper 27%
L-Lower 27%

From the table above, from items numbers 1-3 (refer to Appendix C), both the Upper(U)
and lower (L) 27% of the class got the correct answer.

For items 4-6, only half of the U and L got the correct answer.

In items 7 and 8, the student's answers vary. Only 3 got the correct answer for no. 7 for U
but almost half of the L got the correct answer.

For item no. 9, both U and L got the correct answer. For no. 10, most of them got the
correct answer, only 2 got the correct answer for U and 4 L.

For no. 11, all of U got the correct answer but only 7 from U. For no.12, only 3 of U got the
correct answer but most of them got the wrong answer. However, for L half got the correct
answer.

For no. 13, all U got the correct answer but only 6 got it from the L.

For no. 14, 8 of U got the correct answer and 7 of L got it right.

For no. 15, most of both U and L got the correct answer.

For no. 17, 3 of U only got the correct answer and for L 6 got it right.

For no. 18, only 2 of U got the correct answer, and 6 for L.

For no. 19, 50% of U got the right answer and 5 for L.

For no. 20, 5 of U got it, and 4 for L.

For no. 21, the majority of U and L got the correct answer and for no. 22 all of U got the
correct answer and 6 of L got the wrong ones. This means that the item was mistaken by the L.

For no. 23, 6 of U got it right but half of L got the correct answer.

For no. 24, both U and L got it correct.

For no. 25, most of them got the wrong answer. 7 of U and 5 L. This implies that most of
them were not able to analyze the item correctly.

For no. 26, all of U got the correct answer but only 2 got the correct one. This means that
the item is a difficult one for L.

For no. 27, all of U but only 2 of L got the correct answer.

For no. 28, no one got the correct answer for U but 7 of L got it correct. This item is very
easy maybe for the L, but not for U.

For no. 29, all of U got it correctly but only 7 got it from L.

For no. 30, 6 of U got the correct answer but only 4 of L got it.

For no. 31, only half of U got the correct answer but only 1 from L got it. This shows that
this item is difficult for L.
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For no. 32, 5 of U got it correctly both for U and L.

For no. 33, 7 of U got it but only 1 got it from L.

for no. 34, all of U got it correctly but only 2 from L got it.

For no. 35, both U and L got it correctly.

For nos. 36-40, this was on the analysis of graphs based on the gas laws. All of U got it
correctly but only 3 of L got the correct answer.

For no. 37, 6 of U got it but only 3 for L.

For no. 38, 6 of U got it correctly.

For no. 38, 6 of U got it correctly but only 4 from L.

For no. 39, most of them got the correct answer but only 4 of them got it, and from no. 40,
most of them did not get the correct answer.

The above findings show that there were items which are easily understood by both the U
and L. There were also items that the U could analyze readily, but not for L. Likewise, some items
were easy for L but not for U.

This was a piece of evidence that individual students have differences in the cognitive,
psychomotor, and affective levels of understanding as shown in their solving various items. Taking
into consideration too that they came from different strands in their senior high schools.

The students' low comprehension of chemistry concepts can be attributed to interest in the
subject, comprehension level, listening and problem-solving skills, interpretation of phenomena,
and the connection of the concepts in daily life (Wulandri et al, 2023); these are only some of the
various reasons (Defista and Aznam, 2024).

Given the above reasons, several studies offer various effective means of solving the challenges.
One of which is structured inquiry-based learning significantly enhances students' conceptual
understanding and academic performance in Chemistry (Emborgo et al,2024); Technology-assisted
chemistry instruction (Woldemariam,2024; Agrahari et al,2013); web-based chemistry learning
(Frailich et al,2007), and many others. All of them are on the path of achieving deepened chemistry
learning, but above all, these are the main objectives to understand the learner and provide open,
agreed, and constructive feedback for everybody’s perusal and betterment.

3.Conclusions And Future Works
The following were the conclusions:

1. The types of tests and items of the examination were more from knowledge level rather than
higher-order thinking skills.

2. The examination is desirable according to the criteria of desirable characteristics of the test.
However, the construction of test items, clarity of the directions, and accurate scoring should
be given attention.

3. The multiple-choice type of exam was moderately difficult and low, and most of the items
were revised.

With the conclusions, the following are recommended:

1. Facilitators of learning should increase the number of items for higher-order thinking skills.
Since the students are at their college level being molded as professionals.

2. The improved examination paper should be administered again for validity and reliability of
the exam to the next group of students (considering pre-test post-test and re-evaluation).

3. The above discussions illustrate that this study is an avenue for more research with other
variables and to pursue a strong and practical intervention program: curriculum review to
establish a student-centered pedagogical approach by the department.
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