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Mathematics
Anxiety Scale for
Filipino College
Students

Amalia E. Roldan
Occidental Mindoro State
College

The study developed a Mathematics anxiety scale
for Filipino college students. Items were adapted
from 25-item MARS revised by Alexander and
Martray (1989). The items were further explored
using exploratory factor analysis to contribute on
the attempt of establishing multidimensionality of
the mathematics anxiety scale and to determine
the other factors common among the Filipino
college students. On 250 college students’ scores,
exploratory factor analysis extracted the 25 - item
instrument into three factors with eigenvalue of
10.88, 2.21, and 1.14 respectively. The Scree test
shows the smooth decrease of the eigenvalues of
the identified three factors. The three factors are
labelled as numerical task anxiety (9 items),
mathematics test anxiety before the examination
(3 items), and mathematics test anxiety during the
examination (3 items). The new scale was highly
consistent with the overall reliability of .94.
Convergence of the three factors was determined
and is significant at .01 level of significance. The
new scale is valid and reliable and could be used as
a screening tool, a placement tool, or a research
tool.

Keywords: Mathematics anxiety, Numerical
anxiety, Mathematics Test Anxiety

athematics anxiety has been defined as
Mfeelings of tension and anxiety that

interfere with the manipulation of numbers

and the solving of mathematical problems in
a wide variety of ordinary life and academic
situations (Richardson & Suinn , 1972). People who
suffer from math anxiety feel that they are
incapable of doing activities and classes that
involve math. They experience a feeling of self-
threat, resulting in the loss of interest and the loss
of confidence in mathematics learning (Tobias,
1993). According to Luo et al. (2009), mathematics
anxiety is a kind of disease. It is a cognitively
passive mood produced by mathematics. Students
experience unhealthy mood responses when they
encounter mathematics problems and manifest
themselves as being panicky and losing one’s head,
depressed and helpless,
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nervous and fearful, and so on. At the same time, it is accompanied by some
physiological reactions, such as perspiration of the palms, holding tight the fists,
being sick, vomiting, dry lips, and pale face.

The incidence of math anxiety is a common experience among Filipino
students. Many students have even chosen their college major in the basis of how
little math is required for the degree. However, with the demand of the higher
education in the Philippines, most of the college curriculums require a large nhumber
of units in mathematics. Students have no option but to take mathematics as one of
the core subjects. On the other hand, mathematics anxiety is emotional, rather than
intellectual, but it was found out that it interferes with a person's ability to learn
math and resulted to an intellectual problem (Tobias, 1993). Many adults are blocked
from professional and technical job opportunities because they fear or perform poorly
in mathematics considering that most of them are brain-capable of learning more
mathematics (Curtain, 1999).

Mathematics Anxiety

Research on mathematics anxiety has started in the 1950s with the personal
observations of mathematics teachers. Dreger and Aiken (1957) noticed
undergraduate college students reacting emotionally to arithmetic and mathematics.
Although the reaction appeared to be similar to test anxiety in general, they found
that mathematics anxiety is a potential factor prose. They have labelled it ‘humber
anxiety’, which is often assumed to be a high level of anxiety impairs performance.
Even though mathematics anxiety has been conceptualized to be a difficult construct
to measure; nonetheless, several attempts have been made to assess it in the
literature.

Three distinct periods in the measurement of mathematics anxiety had been
described by Atkinson (1988). In the first period, most studies were merely the
authors’ opinions and did not employ any standardized mathematics anxiety measures.
During this period, an awareness of anxiety about mathematics arose and
mathematics anxiety was being defined (e. g., Gough, 1954). On the other hand,
studies on the second period focused on assessing attitudes toward mathematics
through surveys that included several variables such as state-trait anxiety,
confidence, enjoyment, misconceptions, and attitudes toward mathematics (e. g.,
Dutton & Blum, 1968). The third period presented the development and refinement of
the standardized mathematics anxiety instruments.

The first mathematics anxiety instrument is the Number Anxiety Scale
developed by Dreger and Aiken in 1957. It is based from the modification of the
Taylor Manifest Anxiety Scale (Taylor, 1953). The instrument relied on the definition
of mathemaphobia by Gough (1954), constructed a 3-item scale of number anxiety,
defined as the "presence of a syndrome of emotional reactions to arithmetic and
mathematics” (Dreger & Aiken, 1957, p. 344).

Afterwards, more comprehensive scales such as the Mathematics Anxiety Rating
Scale (MARS; Richardson & Suinn, 1972), the Fennema-Sherman Mathematics Attitudes
Scales (Fennema & Sherman, 1976), the Anxiety toward Mathematics Scale (Sandman,
1980) and the Mathematics Anxiety Questionnaire (Wigfield & Meece, 1988) were
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developed. Of all these measures, the Mathematics Anxiety Rating Scale (Richardson
& Suinn, 1972) has consistently been the most frequently employed mathematics
anxiety measure in the literature. The sole purpose of the instrument is for treatment
or research use. It may also be a valuable assessment instrument for those who wish
to do research on psychotherapy in general or mathematics anxiety in particular. The
therapist may use the scale for screening clients with severe mathematics anxiety by
comparing their scores with the normative data. If desensitization behavior therapy is
used, a mathematics anxiety hierarchy may be constructed directly from the MARS
since the MARS requires the client to check the level of anxiety associated with each
item, and he is basically ranking the items in hierarchical manner.

The MARS is a 98-item, a 5-point, Likert-type instrument that assesses the
levels of anxiety in situations involving numbers (Richardson, & Suinn, 1972). The
instrument asks participants to rate each item for "how much they are frightened by
mathematics nowadays” (Richardson & Suinn, 1972, p. 1). The sum of the items gives
a total score, where higher scores indicate higher levels of mathematics anxiety
(Richardson & Suinn, 1972). The normative data of the instrument were collected on a
sample of 397 college students. The instrument has high test-retest (r=.85) and
internal consistency reliability (r= .97). Evidence for validity comes from three studies
in which MARS scores showed expected decreases following behavior therapy for
mathematics anxiety, and a separate validity study in which MARS scores were found
to correlate negatively with scores on a mathematics test. The measure has also been
translated into many other languages and validated in other populations.

Alexander and Matray (1989) reported two major shortcomings on the 98 item
MARS (Richardson & Suinn, 1972). The first shortcoming is that the proposed
underlying construct of the MARS is unidimensional but later studies revealed that
there may instead be more than one underlying construct (Alexander & Cobb, 1984;
Alexander & Martay, 1989; Brush, 1978; Rounds & Hender, 1980). The second
shortcoming is a very long assessment instrument (98-items) that requires a large
amount of time to administer and to score.

The issue of the unidimensionality of the MARS is especially crucial for
interpretation of pre therapy to post therapy validity studies. Post therapy decreases
in MARS scores (Hendel & Davis, 1978; Hyman, 1974; Richardson & Suinn, 1972) could
be accounted for by as few as 20% of the 98 MARS items. Furthermore, several of
these studies may have used the MARS items or very similar items in a desensitization
hierarchy, a practice advocated by Richardson and Suinn (1972) and Hendel and Davis
(1978). In turn, this practice could also confound the results of this pre therapy to
post therapy studies. If the MARS is multidimensional, pre therapy to post therapy
decreases in MARS scores could presumably be accounted for by dimension(s) that
may or may not be mathematics anxiety (Rounds & Hendel, 1980).

The major shortcomings were addressed by the different math anxiety
researchers. Several attempts to develop an abbreviated version of the 98-item MARS
(Richardson & Suinn, 1972) were conducted (e. g., Brush, 1978; Rounds & Hendel,
1980; Plake & Parker, 1982; Alexander & Martray, 1989). The first study was
conducted by Brush (1978). She administered the 94-item MARS and the Suinn Test
Anxiety Behavior Scale (STABS) to two samples of undergraduates. The STABS contains
50 items describing behavioral situations related to test anxiety and uses a 5-point
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Likert scale (Anderson & Sauser, 1995). Sample 1 consisted of 109 upperclassmen and
sample 2 had 80 upperclassmen. Both samples contained students that majored in
Humanities, Social Science, or Physical Science. Participants in both samples
completed the MARS. Participants in sample 1 also answered questions about amount
of mathematical training, level of performance in courses, and degree of dislike of
and anxiety about mathematics, while the participants in the second sample
completed the STABS. A principal factor analysis with a varimax rotation was used to
isolate two factors from the 94-item MARS. While 45 items were found to exhibit
problem-solving anxiety (e. g., adding up 976 + 977 on paper; figuring the sales tax on
a purchase that costs more than $1.00), only 31 items were associated with
evaluation anxiety (e. g., thinking about an upcoming math test one day before; being
given a homework assignment of many difficult problems which is due the next class
meeting) (Brush, 1978).

Using the same instrument by Richarch and Suin (1972), Rounds and Hendel
(1980) examined the instrument’s dimensionality. The responses to 94 MARS items
were obtained for 350 female participants in a mathematics-anxiety program. The
items were inter correlated, and the correlation matrix was factored by a principal-
axes technique, using squared multiple correlations as communality estimates, with
rotation to a direct oblimin and varimax criterion. Two factors were identified and
labelled as Mathematics Text Anxiety and Numerical Anxiety. Factor-derived scales
were developed and correlated with five specific anxiety scales and an arithmetic
test. The factor interpretations were supported by the expected discriminant and
convergent relationship among these scales.

The 94-item MARS was also used by Rounds and Hendel (1980). An arithmetic
placement test and four other anxiety scales were used in this study. The four anxiety
scale include the Suinn Test Anxiety Behavior Scale (STABS) by Brush (1978), the
Achievement Anxiety Test (AAT) by Alpert and Haber, a 19-item scale which measures
the facilitating and debilitating effects of anxiety on achievement performance, the
Fear of Negative Evaluation Scale (FNE) by Watson and Friend, a 17 true and 13 false
items that measures social-evaluative anxiety and the Fennema-Sherman Math
Anxiety Scale (MAS) that contains 12-items and uses a 5-point Likert-type scale
(Anderson & Sauser, 1995).

Participants for the Rounds and Hendel (1980) study were females taking part
in a mathematics-anxiety treatment program at a large Midwestern university. The
350 participants completed the MARS. In addition, 67 of the participants completed
the STABS, AAT, FNE, and the arithmetic placement test, while 111 of the
participants completed the MAS and the arithmetic placement test. The results of the
factor analysis showed the first factor to be a measure of mathematics test anxiety or
mathematics course anxiety. Rounds and Hendel labeled this factor Mathematics Test
Anxiety. Items contributing to the second factor referred to everyday, concrete
situations requiring some form of number manipulation. This factor was labeled
Numerical Anxiety (Rounds & Hendel, 1980).

Plake and Parker (1982) is another study that made revision on the 98 item
MARS. This version contained 24 items from the original 98-item MARS. Other anxiety
instruments used were the Achievement Anxiety Test (AAT) by Alpert and Haber and
the State Trait Anxiety Invertory (STAI) by Spielberger, Gorsuch, and Lushene. The
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STAI consists of two 20-item 4-point rating scales. The State Anxiety Subscale of the
STAl measures anxiety specific to some situation such as taking a test. The Trait
Anxiety Subscale of the STAI measures a participant’s proneness to anxiety (Anderson
& Sauser, 1995). A 48-item Mathematics Achievement Test (MAT) was derived from an
item pool associated with the College Mathematics Placement Program of the
American College Testing Program. Participants included 170 graduate students
enrolled in an Introduction to Statistics course. Most of the participants were
education students. A packet containing the AAT, revised MARS, STAI-STATE, and
STAI-TRAIT was given to each student, along with the MAT, as they entered the
classroom. The results of the factor analysis found 16 items of the revised MARS
related to the activity or process of studying statistics. This factor was labelled
Learning Mathematics Anxiety. The remaining eight items were concerned with the
evaluation of mathematics or statistics learning and formed the second factor called
Mathematics Evaluation Anxiety.

From the two-factor structures of mathematics anxiety scale, in 1989,
Alexander and Martray designed an abbreviated version of the MARS. This version was
designed with the belief that “math anxiety is defined primarily by a math test (or
evaluation) anxiety component and secondarily by anxiety about executing math tasks
or taking math courses” (Alexander & Martray, 1989, p. 144). The initial construct
validity of the instrument was obtained from a sample of 517 undergraduate students
(Alexander & Martray, 1989). To develop the 25-item version, Alexander and Martray
(1989) performed a factor analysis on a 69-item abbreviated version of the original
98-item MARS. The correlation between scores on the 69-item scale and the 98-item
scale was .93. An internal consistency alpha coefficient of .97 was obtained for the
69-item scale. The correlation between scores on the 25-item MARS and the 69-item
MARS was .93. Two-week test-retest reliability of the abbreviated (25-item) scale was
.86. An internal consistency alpha coefficient for the25-item MARS was computed in
this study. The principal component factor analysis with squared multiple correlations
as initial communality estimates and with a varimax rotation of the 69-item-version
MARS revealed three factors, Mathematics Test Anxiety, Mathematics Course Anxiety,
and Numerical Test Anxiety, which accounted for 31% of the variance in the RMARS
scores.

Mathematics Test Anxiety is a condition where in someone is emotionally or
physically experiences distress at prior, during or after taking a mathematics exam. It
is generally caused by a negative experience a person had because of a certain exam.
It can be experienced before (lack or overdoing the preparation), ongoing (mental
block) and after (panic every after test she encounters) the examinations. In the
study of Alexander and Martray (1989), the Mathematics Test Anxiety subscale
assesses student reactions to evaluative situations in mathematics. The students are
asked how much frightened they are in taking an exam (quiz) in a Math course and
thinking about the upcoming math test 1 week before.

On the other hand, the Mathematics Course Anxiety subscale is designed to
measure student reactions to being in a mathematics class. The students are asked
how much frightened they are walking into a math course or when buying a Math
textbook.
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The Numerical Task Anxiety is the third subscale that measures anxiety due to
basic math activities such as multiplication and division. The students are asked how
much frightened they are solving a set of numerical problems involving addition,
subtraction, multiplication and division to solve on a paper.

With the several studies conducted on the development of Mathematics Anxiety
scale, from the original 98-item unidimensional measure (Richard & Suinn, 1972) to
the different revisions done attempting to develop an abbreviated version of the
instrument (Brush, 1978; Rounds & Hendel, 1980; Plake & Parker, 1982) and up to the
last 3-factor version of Alexander and Martray (1989), it was found out that there is
no consistent common factor aside from Numerical Anxiety and Mathematics Test
Anxiety. The multidimensionality of the instrument was not yet fully established.
Another finding is that most of the literatures on the development of Mathematics
anxiety scales were conducted from Western (Brush, 1978; Rounds & Hendel, 1980;
Plake & Parker, 1982, Alexander & Martray, 1989) and few from Asian (Bagolbu, 2003)
countries but no attempt was done using Filipino samples.

The present study was conducted for two main reasons. First, to contribute on
establishing the multidimensionality of the mathematics anxiety scale and second is
to determine the other factors common among the Filipino college students.

Method
Research Design

The current study utilized exploratory factor Analysis. Exploratory factor
analysis was used for the reason that the multidimensionality of the Mathematics
anxiety scale has not been fully determined. To reduce the number of items and
detect structure in the relationships between the items, the Principal Component
Analysis (PCA) was used. The PCA combines items that are highly correlated with each
other. All items with factor loading of .5 were included in the new scale.

Participants

The new revised MAS scale was administered to the 250 college freshmen of
Occidental Mindoro State College, San Jose, Occidental Mindoro. The participants are
currently taking Mathematics subjects like Basic Mathematics and Algebra. Items were
randomly arranged and the respondents answered by checking the number that
corresponds to their answer.

Instrument

The construct definition and content domain of the new Mathematics anxiety
scale is taken from the previous studies on the development of Mathematics Anxiety
Rating Scale. From the original 98-item MARS (Richard & Suin, 1972), a unidimensional
measure, the items were reduced but were created into two-factors structure
(Alexander & Cobb, 1984; Rounds & Hender, 1980; Brush, 1978) and the recent three-
factors structure developed by Alexander and Martray (1989). The following studies
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show that there are several instruments existing (with their respective psychometric
properties) to measure the mathematics anxiety among college students. However,
the multidimensionality of the instrument adapted to Filipino college students if not
are less explored and established.

The items of Mathematics Anxiety Scale for Filipino College Students were
adapted from Mathematics Anxiety Rating Scale revised by Alexander and Martray
(1989). The new MARS scale consists of 25 items tells about mathematics related tasks
experienced by Filipino college students. Based from recent revision of the MARS
scale (Alexander & Martray, 1989), the items are classified into three factors:
Mathematics test anxiety, Mathematics course anxiety and the numerical tasks
anxiety. Using a five point scale, the students were requested to rate their levels of
fear or apprehension with the tasks using the dimensions of 1- “not at all”, 2- “a
little”, 3- “a fair amount”, 4- “much”, or 5- “very much”. For the item review, the
25-item scale was presented to some Mathematics teachers to check their
appropriateness.

Data Analysis

To further determine the factor structures of the new MAS scale, the
exploratory factor analysis was constructed. The items that had a factor loading of .5
and above were selected and included in the final form of the scale. The process was
repeated many times until the eigenvalues tend closer to 1. For the validity of the
factors, the eigenvalues should be greater than 1. Scree test was also used to assess
the obtained eigenvalues. The factors are rotated using the varimax rotation where
the variances of the squared factor loadings are maximized.

To test the reliability of the scale, the internal consistency method using
Cronbach’s alpha was calculated and the Principal Component Analysis for construct
validation.

Results

Exploratory Factor Analysis

The principal component analysis procedure extracted three factors. The
eigenvalues of the three factors were 10.88, 2.21, and 1.14 respectively. The
instrument initially has three factors estimated by Cattell's (1966) scree test (see
Alexander & Marthray, 1989). Trial rotations with the direct varimax raw criteria of 2-
4 factors indicated that a three-factor solution provided the most interpretable
structure. The analysis was set to include factor loadings of .5 and above. According
to Netemeyer et. al. (2003), a second rule of thumb for retaining factors pertains to
the number of items that substantially load on a factor. The items with factor loading
of .40 and above have been classified as substantial (Floyd & Widaman, 1995), and
loadings above .50 have been considered as “very significant” (Hair et al., 1988). The
first factor obtained a high eigenvalue of 10.88 which explains 60% of the variance.
Factor 1 had nine high loading items that refer to everyday, concrete situations
requiring some form of number manipulation (such as addition and multiplication).
The factor loadings of the items in this factor range from .62 to .81. The majority of
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the items in factor 1 (4 items or 44%) was referred to the use of elementary
arithmetic skills without its context for the application (e. g., Items 16, 17, 18, and
19). The two (22%) of the 9 items indicate the student’s apprehension in picking up
and opening Math text books to begin working on a homework assignment (Iltems 1
and 14). The other two (22%) items included is about the apprehension of the student
when their teacher or somebody is explaining the formula or working on some
algebraic equations (ltems 20 & 24). And the last 1 (11%) item tells about the
student’s apprehension on reading a cash register receipt after a certain purchase
(Item 5). Other items with factor loading less than .5 were not included in the
analysis. The interpretation of the items in Factor 1 is labelled as Numerical Task
Anxiety.

The second factor with eigenvalue of 2.21 was loaded with three items. The
items in this factor obtained mean loading of .71 with the highest factor loading of
.83 and the lowest of .53. The three items reflect the apprehension of the students in
the preparation for their Math test. Thinking for the upcoming Math test one day or
one hour before are sample items in this factor. The interpretation of items in factor
2 is labelled as Mathematics Test Anxiety before the examination.

The third factor with eigenvalue of 1.14 was also loaded by three items. The
items have factor loadings range from .50 to .70. Items measure the apprehension of
the students while taking an examination in a Math course (Items 13, 21, and 23) or
during the college entrance examination. Based on the interpretation of these items,
the third factor is labelled as Mathematics Test Anxiety during the examination.

The items of new constructed MAS instrument together with the obtained
factor loadings are presented in table 1.

Ten out of the 25 items in the previous MAS items adapted from Alexamder and
Martray (1989) were dropped in the instrument. These items obtained factor loadings
of less than. 5. Dropped items tell about the apprehension of the students in buying a
math book, studying for a math test and others are found similar to the items
included in the derived factors.

The Scree Test

The Scree test in figure 1 confirmed the derived factors in the new scale. The
graph shows four factors that can be traced above the eigenvalue of 1. The first two
factors identified have eigenvalues of 10.88 (factor1) and 2.21 (Factor 2). The first
factor reflects the numerical anxiety while the second factor is mathematics test
anxiety before the examination. The other two factors having eigenvalues of greater
than 1 (1.14 and 1.11) are also considered and labelled as Mathematics test anxiety
during the examination and mathematics test anxiety after the examination. Since
the last factor having eigenvalue of 1.11 has a very small difference from the third
factor with eigenvalue of 1.14 (Mathematics test anxiety during the examination) and
later found out that it has only one item, thus, this study considers only the first
three factors.
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Table 1

MAS items With Factor Loadings for Factor 1, Factor 2, Factor 3, and Factor 4

Mathematics Anxiety ltems

Factor loading

Item 1

Item 5
Item 14

Item 16
Item 17
Item 18

Item 19
Item 20

Item 24

Item 10
Item 8
Item 9

Item 13
Item 21
Item 23

Factor 1 ( Numerical Task Anxiety)

Picking up math textbook to begin working on a homework
assignment

Reading a cash register receipt after a purchase

Opening a Math book and found a page full of problems to
solve

Being given a set of numerical problems involving addition
Being given a set of numerical problems involving subtraction
Being given a set of numerical problems involving
multiplication

Being given a set of numerical problems involving division
Watching a teacher work on an algebraic equation on the
blackboard

Listening to another student explaining a math formula

Factor 2 ( Mathematics Test Anxiety before the Exam)
Getting ready to study for a math test

Thinking about an upcoming math test one day before
Thinking about an upcoming math test one hour before

Factor 3( Mathematics Test Anxiety during the Exam)
Taking math section of college entrance exam

Taking an exam (quiz) in a math course

Taking an exam (final) in a math course

.62

g7
.67

.79
71
.81

.81
.80

.79

.53
g7
.83

.55
.50
.70

MAS - Mathematics Anxiety Scale
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Figure 1. Scree Plot for the Factor Extraction for the Item
Score Distribution, Reliability and Factor Correlations

After the factors have been identified using the exploratory factor analysis,
descriptive statistics were computed and analyzed. The means, standard deviation,
and reliability coefficients are presented in Table 2. The total item mean was 3.09
with standard deviation of .74. A fair amount of anxiety on the whole items in the
instrument was reflected among the participants.

Table 2
Means, Standard Deviation, and Reliability Coefficients of the New MAS
N Mean SD Cronbach’s Alpha
MAS 250 3.09 .74 .94
Numerical Task Anxiety 250 3.18 .96 .94
Math Test Anxiety before the Exam 250 3.22 .91 .79
Math Test Anxiety during the Exam 250 2.88 .78 .67

The findings are consistent in three extracted factors having mean scores range
from 2.88 to 3.22 which area above the median. The Cronbach’s alpha values of the
first two factors are .94 (Numerical Task Anxiety), and .79 (Mathematics Test anxiety
before the examination) respectively indicates high reliability while the third factor
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(Math anxiety during the examination) had value of .67 indicates moderate reliability.
The overall internal consistency is also high (.94) that signifies high reliability of the
scale.

Convergence of the four factors derived was measured also using the Pearson r.
Results of the correlations were reported in table 3. The correlation coefficients
showed that the four derived factors have significant relationships at .01 margin of
error.

Table 2
Correlation Matrix of the Factors of Mathematics Anxiety Scale

(1 (2) 3)

(1) Numerical Task Anxiety 1.00 0.526* .496**

(2) Math Test Anxiety before the Exam 1.00 .503**

(3) Math Test Anxiety during the Exam 1.00
**p<.01

The correlation coefficients range from .496 to .526 show positive linear
relationship among the factors. This means that as the dimension of first factor
increases the dimension of the others also increases. The magnitude of the
relationships indicates moderate relationship between the factors. The result
indicates that the four factors are convergence.

Discussion

The result of the present study indicated that contrary to previous statements
(Richard & Suin, 1972), mathematics anxiety as measured by the MARS is not a
unidimensional measure. Like in the other abbreviated revised measures (Alexander &
Cobb, 1984; Rounds & Hendel, 1980; Brush, 1978; Alexander & Martray, 1989) the
present study generated three factors, the numerical task anxiety (9 items),
mathematics test anxiety before the examination (3 items) and the mathematics test
anxiety during the examination (3 items). The correlation coefficients of the three
factors derived in the scale conforms the convergence of the scale while the scree
test further confirmed the factor analytic interpretations of the scale. The high
internal consistency result (a= .94) of the present scale supports Rounds and Hendel
(1980) findings that factor derived scales are highly internally consistent and show
expected convergent and divergent relationship with other unidimensional scale.

Moreover, the findings of the study are also different from the three factor
scale of Alexander and Martray (1989): The numerical task anxiety, mathematics
anxiety and mathematics course anxiety. Although the same items were used, result
of the factor analysis showed that no identified factor for mathematics course
anxiety. Items of this factor combine in the three factors of test anxiety and some
were not included in the final draft of the scale because of the low factor loadings.
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The result of the study showed that for Filipino college students, the domains
of the mathematics anxiety are described not by the course anxiety but more
dominant on the anxiety about everyday numerical manipulation and test anxiety.
The causes of their fear in numerical and test anxiety is not in the context of this
study but the results show that most of the participants lack the basic skills in
mathematics since most of the highly loaded items are taught in the elementary
levels.

Another factor is the Mathematics test anxiety. Nolting (1999) found out that
anxiety and nervousness can be obstacles to doing well on math tests. A certain
degree of tension is expected to happen that impede a student to focus on, and can
inhibit the ability to think clear. What different in the current study is the second and
third factors. The two factors identify when the anxiety happens among the students
in taking the Mathematics examinations. This instrument determines and measures
how much anxiety the student experienced before and during the examinations.
Identifying when the anxiety was most evident among the student will help the
teachers or the students itself do some techniques to overcome the test anxiety and
gain more confidence in taking the examination.

The new 25-items mathematics anxiety was reduced to 15 items. The
exploratory factor analysis had identified three factors with eigenvalues greater than
1. The first factor has eigenvalue of 10.88 and labelled as Mathematics task anxiety (9
items). The second factor has eigenvalue of 2.21 labelled as Mathematics test anxiety
before the examination. Lastly the third factor with eigenvalue of 1.14 is labelled as
mathematics test anxiety during the examination. The significant results of the inter
item correlation confirmed the convergence of the extracted factors.

In conclusion, math anxiety is very real and occurs among thousands of people.
Much of this anxiety happens in the classroom due to the lack of consideration of
different learning styles of students. Today, the needs of society require a greater
need for mathematics. Math must be looked upon in a positive light to reduce math
anxiety. Therefore, teachers must re-examine traditional teaching methods which
often do not match students’ learning styles and skills needed in society. Lessons
must be presented in a variety of ways. For instance, a new concept can be taught
through play acting, cooperative groups, visual aids, hands on activities and
technology. As a result once young children see math as fun, they will enjoy it, and,
the joy of mathematics could remain with them throughout the rest of their lives. The
new scale can be used to support instruction, screening tool, a placement tool, or a
research tool.

References

Alexander, L., & Cobb, R. (1984). Identification of the dimensions and predictions of
mathematics anxiety among college students. Paper presented at the meeting
of the Mid-South Educational Research Association, New Orleans, LA.

Alexander, L., & Martray, C. (1989). The development of an abbreviated version of
the Mathematics Anxiety Rating Scale. Measurement and Evaluation in
Counseling and Development, 22, 143-150

i 1SSN 2094-1412, PEMEA, December 2011



The Assessment Handbook, Vol. 7, 2011 13

Atkinson, R. T. (1988). An exploration of the factors relating to the system of
mathematics anxiety. Unpublished doctoral dissertation, Oklahoma State
University.

Brush, L. R. (1981). Some thoughts for teachers on mathematics anxiety. Arithmetic
Teacher, 29, 37-39.

Cattell, R. B. (1966) The scree test for the number of factors. Multivariate Behavioral
Research, 1, 245-276.

Dreger, R. M., & Aiken, L. R. (1957). The identification of number anxiety in a college
population. Journal of Educational Psychology, 48, 344-351.

Dutton, W. H., & Blum, M. P. (1968). The measurement of attitudes towards
arithmetic with a Likert-type test. Elementary School Journal, 2, 259-263.

Fennema, E., & Sherman, J. A. (1976). Fennema-Sherman Mathematics Attitude
Scale: Instruments designed to measure attitudes toward the learning of
mathematics by females and males. JAS Catalog of Selected Documents in
Psychology, 6, 31.

Gough, M. F. (1954). Mathemaphobia: causes and treatments. Clearing House, 28,
290-294.

Hendel, D. D., & Davis, S. 0. (1978) Effectiveness of an intervention strategy for
reducing mathematics anxiety. Journal of Counseling Psychology, 25, 429-
434,

Rounds, J. B., & Hendel, D. D. (1980). Measurement and dimensionality of
mathematics anxiety. Journal of Counseling Psychology, 27, 138-149.

Richardson, F. C., & Suinn, (1972) R. M. The Mathematics Anxiety Rating Scale:
Psychometric data. Journal of Counseling Psychology, 19, 551-554.

Sandman, R. S. (1980). The mathematics attitude inventory: Instrument and user’s
manual. Journal for Research in Mathematics Education, 11, 148-149.

Tobias, S. (1993). Overcoming math anxiety. New York: W. W. Norton & Company.

Wigfield, A., & Meece, J. L. (1988). Math anxiety in elementary and secondary school
students. Journal of Educational Psychology, 80, 210-216

i 1SSN 2094-1412, PEMEA, December 2011



The Assessment Handbook, Vol. 7, 2011

14

Appendix
MATHEMATICS ANXIETY SCALE

| fell anxious when...

Picking up math textbook to begin working on a homework assignment
Realizing that you have to take several Math exam s to pass the course
Taking another Math course

Receiving an examination result through mail

Reading a cash register receipt after a purchase

Being given homework assignments of many

difficult problems that are due the next class meeting

Thinking about an upcoming math test | week before

Thinking about an upcoming math test 1 day before

Thinking about an upcoming math test 1 hour before

Getting ready to start a Math test

Studying for a Math test

Picking up math textbook to begin a difficult reading assignment
Taking math section of college entrance exam

Opening a math or stat book and seeing a page full of problems

Being given a”’pop” quiz in a Math class

Being given a set of numerical problems involving addition to solve on paper
Being given a set of subtraction problems to solve

Being given a set of multiplication problems to solve

Being given a set of division problems to solve

Watching a teacher work on an algebraic equation on the blackboard
Taking an exam (quiz) in a Math course

Walking into a Math course

Taking an exam (final) in a Math course

Listening to another student explaining a math formula

Buying a Mathematics Textbook
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Development and
Validation of
Engineering
Aptitude Test:
Using Rasch
Model Analysis

Leila A. Ramos
Technological University of
the Philippines - Taguig
Campus

An aptitude test for engineering was developed to
be able to determine the ability of the students
who will pursue engineering programs. The
purpose of the test is to assess students’
probability of success to finish the course. This
instrument served as helpful tool for universities
and colleges admission test in selecting and
admitting students in engineering programs that
only those students who are capable to pursue an
engineering courses will be admitted to be able to
minimize labor/skills employment mismatch. The
engineering aptitude test was also useful to the
business and industry human resource personnel in
order to identify applicants’ and to discriminate
between those individuals who have the abilities to
carry out a specific task and those who do not. The
findings generally support the test validity with
forty six items demonstrated acceptable model fit.
Rasch Model analysis showed the results of mean
scores in the content areas, test range from 2.7 to
18.2. Majority of the students got correct scores on
the Number Ability specifically in Number
Computation than in Technical Ability. The
internal consistency of the test was measured using
Kuder Richardson Formula 20, test range from .00
to .61 which indicates low to moderate test
reliability. Results show that person reliability
ranges from .00 to .50 which indicates low to
moderate reliability however the results of the
item reliability for all the content areas was high
with item reliability of.83 to .97.

Keywords: engineering aptitude, item fit, person fit

he institutionalization of ladderized

I interface between technical vocational and

higher Education in the Philippines was

conceptualized through an Executive Order

358 last September 15, 2004. This was created in

response to the country’s major socio-economic

concerns namely poverty, unemployment and

labor/skills mismatch. This interface intends to
create a borderless education and training system
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that would allow mobility in terms of flexible entry and exit into the educational
system of students and workers. The institution of technical education was mandated
to provide higher and advanced vocational, technical, industrial, professional
education and training leading to certificates, diplomas and degrees.

With the increasing demand for knowledgeable and skilled workers in this
dynamic society, industries have developed linkages with academic institutions for
their pool of workers. In developing countries like the Philippines, the role of
technician workers and engineers in the economy is significantly important as the
country becomes more industrialized using modern production techniques. For this
reason, it is the duty of the technician and engineering education system acting on
behalf of its students and graduates to anticipate employers’ preference for the
services of technicians and engineers in terms of numbers, varieties and quality to
provide the economy with the right type of workforce (Tadeo, 1988). Blair (2005)
mentioned that colleges and universities are being driven by the government’s desire
to create a more egalitarian higher education system, there has also been mounting
pressure on their part to adopt admissions tests to distinguish between the best
candidates as record numbers of A-level students are forecast to gain top grades
(Stringer, 2008).

With this situation, institution of higher learning in order to produce a right
type of workforce in the field of engineering has to acquire an accurate admission and
selection tools to measure and assess students’ aptitude for engineering students.

According to Magno (2009), aptitude tests are commonly used in the
educational, clinical, and industrial settings to determine the potential of individuals
for a wide variety of purpose. However, for some experts in measurement and
assessment, available aptitudes tests in the market do not provide them with certain
needs such as measuring domain specific-variables like potentials of nurses and
engineers (Magno, 2009).

Cronbach and Snow (1977) defined aptitude as any characteristic of a person
that forecasts his/her probability of success under a given treatment.
Psychologically, this aptitude is whatever makes a person ready to learn in a
particular situation and is therefore a predictor or forecaster (Russo, 2011). Aptitude
testing is based firmly upon the assumption that a large numbers and varieties of
mental tests can be parsimoniously described by a limited number of factors. These
factors are then taken as representations of underlying aptitude (Hammond, 1984).
According to Hammond (1984) there were varieties of aptitude tests such as:
Differential aptitude batteries which are designed to measure aptitude profiles in
order to discriminate between those individuals who have abilities to carry out a
specific task and those who do not.

Several research issues were raised on aptitude testing. Whether aptitude tests
are more valid predictor of achievement in college and if the aptitudes tests are
fairer predictors of achievement in higher education? The questions raised by Stringer
(2008) on aptitude tests would be a great challenge to the other researchers and
expert in educational measurement and evaluation to conduct more research studies
to prove whether aptitude tests are more valid predictors of achievement in higher
education and if the aptitudes tests fairer predictors of achievement in higher
education.
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In the statement made of Atkinson (2001) in achievement versus aptitude in
college admissions. Atkinsons (2001) cited that “students should be selected on the
basis of their demonstrated success in learning, not some ill-defined notion of
aptitude. Atkinson argued that admitting students to a college or university should be
based on three principles. First, students should be judged based on their actual
achievement, not on ill-defined notions of aptitude. Second, standardized tests
should have a demonstrable relationship to the specific subjects taught in high school,
so that students can use the tests to assess their mastery of those subjects. Third,
universities in the U.S.A. should employ admission processes than look at individual
applicants in their full complexity and take special pains to ensure that standardized
tests are used properly in admission decisions.

The research conducted by Stringer (2008) on aptitude tests versus school
exams as selection tools for higher education and the case for assessing educational
achievement in context. Stringer (2008) argued if there is any evidence that aptitude
tests are the solution to either the problem of widening participation or the problem
of discriminating between the best applicants. Stringer (2008) also raised the
questions as to whether aptitude tests are better predictors than school exams for
higher education was broken down into two main issues: The first issue whether the
aptitude tests are more valid predictors of achievement in higher education? And the
second issue, if the aptitudes tests fairer predictors of achievement in higher
education? There is no evidence to suggest that aptitude tests alone provide any
more predictive power than curriculum-based tests alone (Stringer, 2008).

There are several studies that support the use of aptitude tests as to whether
aptitude tests are better predictors than school exams for higher education and if the
aptitudes tests are fairer predictors of achievement in higher education.

West and Gibbs (2004) had argued that test of “potential” in addition to
achievement is needed. An aptitude test is needed to support the results of the
achievement tests to fully assess the student potentials. According to the United
States Commission on Civil Rights (USCCR), the SAT is used by the majority of the
American higher education institutions in the admissions process (West & Gibbs,
2004). The American SAT, like General Certificate of Education Advanced levels
measures achievement although unlike the latter, it is not designed to be closely
related to curriculum content. Universities are left in the dilemma that though they
may wish to assess the potential, it is difficult to separate potential from actual test
performance since tests are supposedly measuring potential but in fact measure
achievement at a particular point in time (West & Gibbs, 2004).

The study on engineering persistence on the past, present, and future factors
and gender differences examined the different factors that are related to persistence
in engineering for women and men. The research focused on both the academic and
non-academic factors in the individual’s past, present, and future that might
influence persistence in engineering and whether different factors were important to
engineering persistence for women and men. More recent research, using a sample of
over 2400 women and men undergraduate engineers, found that freshmen grade point
average (GPA), Scholastic Aptitude Test scores (SAT), and self-perceptions of math
and science abilities predicted persistence for both sexes (Jackson, et al., 1993).
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Magno (2010) proposed to integrate both the quality and abilities of nurses in
assessing nursing potential. According to Magno (2010) nurses who provide services
with care needs to be aligned with their ability to handle the technical aspects of
their job. The study tested a model that shows the direction from qualities of nursing
students (caring, compassion, commitment, and connectedness) directly affecting
their aptitude and academic achievement. This model implies that there should be
an integration of the knowledge, skills, and behaviours of nurses to optimize their
potential for success in the nursing profession. The results of the study show that
integrating nursing quality with both aptitude and achievement show a considerable
good fit for the proposed model. Based on the results nursing quality traits do not
affect ability measures, but aptitude affect achievement in nursing Magno (2010).

The ground on which the use of aptitude tests is justified that it measures
something that is school-proof: Something fundamental about the ability of the
individual that is not affected by their level and quality of education. The idea of
aptitude testing is based on the noble aim of levelling the playing field at school-
leaving age so that access to higher education is not limited to those who have had
access to greater educational resources during childhood. Stringer (2008) the
fundamental problem for aptitude testing for admissions to higher education is that
the more they are grounded in a particular discipline or body of knowledge, the more
they become like achievement test and therefore become increasingly redundant.
The less they are grounded in knowledge and experience, the more school proofed
they become, and the less useful they become at predicting future achievement.

According to Stringer (2008) that existing aptitude tests are simply not
environment-proof and, even if they were, there should be great concern over both
the fairness of rewarding the outcomes of such tests and the validity of using them for
admissions to higher education. Stringer (2008) stated that it is unlikely that
universities would gladly relinquish control of their admissions systems, and the
proposed system would be not encourage or require this; it is not an issue of
allocating students to universities on the basis of their academic rankings but that
would be the basis of the initial sift of applications.

The educational institutions should help their students in assessing the person
capabilities in choosing a career choice specifically in engineering programs. In order
to ensure that college students who will enrol in engineering programs posses the
abilities to do the specific tasks and competencies required in the engineering course.
It is the duty of every technical instructor to equip their students with the necessary
knowledge and skills to be immediately productive in their job. The role of
educational higher learning is to assess the competencies of their incoming students
in order to develop their potentials to the fullest, prepare them for work and equip
them for occupations to be able to provide the right type of workers for the job.

In the Philippine education system, the National College Entrance Examination
(NCEE) in the Department of Education was abolished in year 1994. The NCEE was
used to for all high school graduates to be able to enter college and have a chance of
a better career in the future. However, the removal of the NCEE resulted to a less
accurate screening of the high school graduates in entering college. College admission
and selection rests on the decisions of the universities and colleges which they decide
on the assessment tools they administer. Recently, the Commission of Higher
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education (CHED) is requiring for tighter screening of students who want to enter
college, and there will be a plan to revive the abolished NCEE. But the department
clarified that the introduction of an examination for entering college students should
be more of an aptitude test. This provision stated that the students graduating from
high school who would want to go to college will take an Aptitude Test and the results
of which will be used to classify them into two groups: the first group will include
those who will go to the pre-college or the Technical Vocational track and the second
are those who will go to the university college track. The reestablishment of the NCEE
or an aptitude test is one of the reform measures that the commission proposed in
order to improve the quality of higher education in the country. The proposal to re-
introduce the NCEE was aired by several sectors saying that it would upgrade the
quality of tertiary education in the country while at the same addressing the growing
problem of job mismatch among college graduates.

The present study focused on the development of aptitude test that are
needed to support the results of the achievement tests in order to fully assess the
student potentials. The construction and validation of engineering aptitude test
involves the use of Rasch Model. The study was conducted for the following purpose:
First, to be able to address the issue of labor/skills employment mismatch as cited in
Executive Order 358 and will serve as supporting tool in CHED programs in reviving the
NCEE but will focus in measuring the aptitude of the students, specifically in the field
of engineering. An aptitude test for engineering was constructed to be able to
measure students’ capabilities to pursue and finish engineering courses. This will be
helpful to supplement other universities and colleges admission test in selecting and
admitting students in engineering programs.

Second, the engineering aptitude tests will be useful for the business and
human resource industry personnel to identify applicants’ aptitude and assess if this
person will be capable to do the job in a particular situation specifically in the
technical and engineering works. The test was designed to measure aptitude profiles
in order to discriminate between those individuals who have abilities to carry out a
specific task and those who do not. The issue of defining aptitude and ways of reliably
testing it, however, is not only in the area of academic, but also in the business and
industry settings.

Method
Participants

A total of one hundred ten (N=110) third year technology engineering students
from the different courses were selected as respondents. The participants age ranged
from 17-20 years are in their major field of specialization and presently involved in
acquiring the expected competencies in their field. The purpose of the Engineering
Aptitude Test (EAT) was explained to the students before the test was administered.

Instruments

The first draft of the engineering aptitude test contained 90 items. The test
was content validated and reviewed by the experts in advance psychometrics. The
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suggestions were considered and the test was revised based on the recommendations.
The test was organized into two schemes the verbal and non-verbal. A total of 60
items were retained in the Engineering Aptitude Test. The following items were
divided based on the set table of specification. The Table of Specifications contains
four content areas with sub-factors: (1) numerical ability with two sub factors:
number sequence and numerical computation; (2) abstract reasoning which measures
the student figure sequence and relationship ability; (3) technical ability with two sub
factors: mechanical, electronics and electrical ability; (4) word analogy with three
sub-factors: cause and effect analogy, object and relationship analogy and opposites
analogy. The content areas are based on the description of taxonomy of aptitude
items devised by Magno (2009). The 25% of the items were placed for the knowledge
and application and 16.66% were placed for comprehension, analysis, and synthesis.
Most of the items were concentrated on knowledge and application since the main
purpose of the test is to measure the aptitude for engineering students which focus on
the application of technical knowledge.

Table 1
ENGINEERING APTITUDE TEST
Table of Specification

Knowledge Application Comprehension Analysis Synthesis
Content Areas 25% 25% ' 16.66% " 16.66%  16.66%
A. Numerical Ability
Number Sequence Items 1-10
10 items
Numerical Computation Items 11-25
15 items
B. Abstract Reasoning
Figure Sequences and Items 26-35
Relationship 10 items
C. Technical Ability
Mechanical Reasoning Items 36-40
5 items
Electronics and Electrical Items 41-45
Information 5 items

D. Word Analogy
Cause and Effect Analogy Items 46-50

5 items
Object and Relationship Items 51-55
Analogy 5 items
Opposites Analogy Items 56-60
5 items

Data Analysis

The analyses of engineering aptitude test items were conducted using the
Rasch Model through the Winsteps Software. The Rasch Model is the only item
response theory (IRT) in which the total score across the items characterized a person
totally (Magno & Ouano, 2009). In the Rasch analysis, items are ranked or ordered in
difficulty and the units of measurement should maintain their size across the entire
range of measurement regardless of the exact items used, the instrument used, who
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is using the instrument or what is being measured. The results using the Rasch Model
are the true strong scores, which is more applicable to for the tests with right and
wrong (dichotomous) responses. The item polarity may be measure using the PTME
correlation results to determine if the items are moving in the same direction.
Internal consistencies were generated to determine the reliability of the person and
item reliabilities. Difficulty of the level of the items were calculated and if the item
fits the Rasch Model were analyze as well.

Results

The Rasch Model was used to analyze the items of the engineering aptitude
test. To investigate the functioning of the items in the engineering aptitude test, the
one parameter Rasch model was used. The person and item reliability was also
obtained separately in the Rasch analysis.

Table 2
. Descriptive Statistics of the Content Areas of the Engineering Aptitude Test
N=110 M SD Cronbach’s  Person Item
Alpha Reliability Reliapility

A. Number Ability 18.2 2.7 .19 .34 .96
1. Number Sequence 7.6 1.5 .00 .11 .97

. 2. Numerical Computation 10.6 2.3 .34 .44 .96
B. Abstract Reasoning 5.8 2.1 .54 .50 .83
C. Technical Ability 6.7 1.4 .28 .34 .95
1. Mechanical Ability 3.4 .7 .35 .00 .88
2. Electronics & 2.7 .9 .00 .20 .97

Electrical Ability

D. Word Analogy 9.4 2.6 .61 .26 .96

The descriptive statistics reported the mean scores of the content areas of the
instrument, test range from 2.7 to 18.2. In the scoring of 0 and 1, 1 indicates correct
answer and 0 as incorrect answer. Results show that majority of the students got
correct scores on the Number Ability specifically in Number Computation than in
Technical Ability. The internal consistency of the test was obtained with Cronbach’s
alpha ranging from .00 to .61 which indicates low to moderate test reliability. Person
and item reliability was obtained using the Rasch analysis. Results show that person
reliability ranges from .00 to .50 which indicates low to moderate reliability however
the results of the item reliability for all the content areas was high with item
reliability of.83 to .97.
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Table 3
Summary of Content Areas for Item Measured

M of the 5.D. S.E of REAL RMSE Item

Total Score Measure Item Mean SEPARATION Reliability

Number Sequence 57.3 1.65 0.55 4.83 0.96
Numerical Computation 52.9 1.39 0.37 4.55 0.95
Abstract Reasoning 43.9 0.66 0.22 2.12 0.82
Mechanical Ability 61.4 1.66 0.83 2.7 0.88
Electronics and Electrical Ability 39.8 1.96 0.98 5.77 0.97
Word Analogy 46.8 1.65 0.44 4.74 0.96

Table 3 shows the results of each content area for item measured with 75
counts. The real RMSE separation scores of 5.77, 4.83, 4.74, and 4.55 indicate that
the items in electronics and electrical ability, number sequence, word analogy and
number computation highly discriminate the high ability and low ability students.
However, real RMSE scores in abstract reasoning (2.12) and mechanical ability (92.7)
moderately discriminate high ability and low ability students. Data shows that there
is a wide spread of difficulty in the items indicated by the standard deviation of item
difficulty estimates (.66 to 1.96) and the separation of 2.7 to 5.77. The standard error
item mean range from 0.22 to 0.98 indicating moderate to greater precision of the
items. The item reliability of the content areas attained a high item reliability of .82
to .96.

Table 4 shows the results of the 25 items that measure number ability: 1-10
items measure the number sequence ability and 11-25 items measure the numerical
computation ability. To determine if the items under each content area fits the rasch
model, item fit mean square (MNSQ) was computed. MNSQ Infit values within 1.2 and
less than 0.8 are acceptable. Items with high MNSQ values indicate a lack of
construct homogeneity with other items in a scale, where low values indicate
redundancy with the other.

Table 5 shows the result of the items that measure the item difficulty and
goodness of fit of the items in abstract reasoning (composed of figure sequence items
26-35). Item fit mean square (MNSQ) was computed, MNSQ Infit values show that
items 28 and 32 did not fit the Rasch Model. These items in the abstract reasoning
lack construct homogeneity where they do not share a similarity with the items in
engineering aptitude.
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Table 4
Summary of the Mean Square Measured for Item Difficulty
Number Ability Infit Outfit
ltem Measure SE MSQ Z MSQ Z PTME
1 -1.40 0.22 0.23 -.4 0.46 -.3 0.09
2 -1.40 0.22 0.20 -.4 0.15 -.10 0.35
3 -1.44 0.20 0.22 -.6 0.11 1.4 0.25
4 - .98 0.42 0.97 0.4 0.90 0.4 0.20
5 1.45 0.25 6.45 9.9 9.9 9.9 0.36
6 2.70 0.27 1.16 1.4 1.18 1.0 0.21
7 1.25 0.26 0.93 -7 0.94 -4 0.46
8 2.42 0.26 0.79 -2.1 0.74 -1.9 0.59
9 -1.34 0.26 0.23 -.3 0.27 -.4 0.33
10 -1.26 0.31 0.40 -.1 0.86 0.4 0.05
11 2.13 0.17  0.26 0.45 0.66 -0.28 0.37
12 -1.36 0.36 1.16 0.71 1.04 0.2 0.17
13 -1.8 0.41 0.98 0.04 0.88 -0.1 0.28
14 1.76 0.27 1.17 1.43 1.22 1.2 0.17
15 1.48 0.26 1.00 0.04 1.31 192 0.31
16 -0.91 0.32 0.90 -0.49 0.7 1.03 0.46
17 -1.5 0.37 0.86 -0.49 0.62 -0.95 0.45
18 -1.62 0.15 0.93 -0.28 0.78 -0.87 0.44
19 -0.39 0.28 0.96 -0.24 0.86 -0.63 0.43
20 0.52 0.25 0.98 -0.22 0.94 -0.47 0.43
21 2.23 0.29 1.25 1.6 1.28 1.1 0.06
22 0.58 0.25 1.06 0.7 1.14 1.2 0.31
23 -0.31 0.28 0.97 -0.17 0.92 -0.34 0.41
24 -0.63 0.30 0.89 -0.65 1.06 0.3 0.43
25 -1.8 0.41 1.00 0.1 0.68 -0.58 0.31

Four Rasch analyses were conducted separately for each content area. Results
show that 8 items in the numerical ability turned out to have a bad fit. The item lacks
construct homogeneity and was not acceptable within item fit mean square range.
Iltems 1, 2, 3, 5, 9, 10, 11 21 fitted the Rasch Model. Items in the numerical ability
that lacks construct homogeneity do not share similarity with the rest of the items.
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Table 5
Summary of Mean Square Measure for Item Difficulty for Abstract Reasoning
ltem Measure  SE Infit Outfit
MSQ Z MSQ Z PTME
26 -.05 0.26 1.10 0.90 1.0. 0.5 0.38
27 -.05 0.26 0.86 -1.3 0.83 -1.1 0.56
28 -.73 0.29 0.73 -2.0 0.66 -1.7 0.63
29 -.73 0.29 0.87 -.9 0.77 -1.0 0.54
30 -.73 0.29 1.01 0.1 0.93 -.2  0.43
31 1.17 0.27 1.15 1.4 1.07 0.4 0.32
32 0.56 0.26 1.39 3.6 1.76 4.2 0.09
33 -.34 0.27 0.94 -.5 0.90 -5 0.49
34 0.96 0.26 1.03 0.4 1.05 0.4 0.41
35 -.05 0.26 0.86 -1.3 0.85 -1.0 0.56
Table 6
Summary of the Mean Square Measured for Item Difficulty
Technical Ability Infit Qutfit
Item Measure SE M5S0 z MSQ z PTME
36 0.73 0.35 1.06 0.50 1.07 0.5 0.55
37 -2.87 1.03 0.93 0.2 029 -2 0.24
38 1.53 0.34 0.88 -1.0 0.82 -1.1 0.72
39 -.81 0.47 1.14 0.5 1.57 1.2 0.28
40 1.42 0.34 0.96 -3 098 -1 0.67
41 2.18 0.35 0.97 -1 1.08 0.30 0.49
42 2.56 0.37 1.01 0.1 098 0.10 0.44
43 -1.29 0.29 0.98 -1 081 -4 045
44 -1.38 0.30 0.90 -.8 1.23 0.70 0.46
45 -2.07 0.34 1.10 0.6 0.9 0.1 0.29

All the items in Technical Ability particularly in mechanical (36-40), electronics
and electrical ability (41-45) fit the Rasch Model. These items in the Technical Ability
demonstrated construct homogeneity that shared a similarity with the items in

engineering aptitude.

Table 7 shows the result of the 25 item measure for Word Analogy: Cause and
effect analogy (46-50), object and relationship analogy (51-55), opposite analogy (56-
60). The 4 items turned out to have a bad fit, they lack construct homogeneity and
were not acceptable within item fit mean square acceptable range. Items in the word
analogy that lacks construct homogeneity do not share similarity with the items.
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Table 7

Summary of the Mean Square Measured for Item Difficulty

Word Analogy Infit Outfit

Item Measure SE MSQ Z MS5Q i PTME
46 -3.40 1.02 0.77 0.10 0.09 -9 0.86
47 1.18 0.25 1.01 0.1 1.17 1.7 0.30
48 0.41 0.26 1.03 0.3 1.16 1.1 0.36
49 2.84 0.21 0.79 -5 0.84 -4 0.27
50 1.25 0.25 1.11 1.5 1.11 1.10 0.25
51 -.40 0.31 1.18 1.0 1.18 0.80 0.37
52 -3.40 1.02  0.77 0.1 0.09 -9 0.806
53 -3.40 1.02  0.77 0.1 0.09 -9 0.86
54 -1.92 0.53 0.86 -.2 0.55 -7 0.70
55 1.50 0.25 1.17 2.1 1.20 1.8 0.20
56 1.82 0.26 1.01 0.1 1.01 0.10 0.27
57 0.54 0.26  0.92 -8 094 -5 0.42
58 0.74 0.25 0.96 -4 1.05 0.40 0.37
59 0.81 0.25 0.95 -6 092 -7 0.39
60 1.43 0.25 0.92 -1.0 090 -9 0.35

Overall results show the items with negative measure are easy items: Number
sequence (1,2,3,4,9,10); number computation (12,13,16,17,18,19,23,24,25); abstract
reasoning ability (26,27,28,29,30,33,35); technical ability (37,39,43,44,45); word
analogy (46,51,52,53,54). Items with positive measure engineering aptitude are said
to be difficult: number sequence (5,6,7,8); number computation (11,14,15,20,21,22);
abstract reasoning ability (31,32,34); technical ability (36,38,40,41,42); word analogy
(47,48,49,50,55,56,57,58,59,60). There were 32 items with negative measure which
are considered easy and 28 items with positive measure which are considered
difficult. All the 60 items in engineering aptitude test attained a positive result in
PT-Measure which indicates that most of the items fitted the Rasch Model.

Discussions

The engineering aptitude test was constructed and validated to ensure that
college students who will enrol in engineering programs posses the abilities to do the
specific tasks and competencies required in the engineering course. The test was also
designed to measure aptitude profiles of the person in order to discriminate between
those individuals who have abilities to carry out a specific task and those who do not.

Descriptive statistics reported the mean scores of the content areas of the
instrument range from 2.7 to 18.2. In the scoring of 0 and 1, 1 indicates correct
answer and 0 as incorrect answer. Results show that majority of the students got
correct scores on the Number Ability specifically in Number Computation than in
Technical Ability. The Cronbach’s alpha coefficients of the test range from .00 to .61
which indicates low to moderate test reliability. Person and item reliability was
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obtained using the Rasch analysis. Results show that the person reliability ranges
from .00 to .50 which indicates low to moderate reliability however the results of the
item reliability for all the content areas was high with item reliability of.83 to .97.
Each content area for item measured with 75 counts. The real RMSE separation scores
of 5.77, 4.83, 4.74, and 4.55, indicate that the items in electronics and electrical
ability, number sequence, word analogy and number computation highly discriminate
the high ability and low ability students. However, the real RMSE scores in abstract
reasoning (2.12) and mechanical ability (2.7) moderately discriminate students with
high ability and low ability. Data showed that that there is a wide spread of difficulty
in the items as the standard deviation of item difficulty estimates of .66 to 1.96 and
the separation of 2.7 to 5.77. The standard error item mean range from 0.22 to 0.98
indicates moderate to greater precision of the items being measured. The item
reliability of the content areas in item measured attained a high item reliability of .82
to .96.

Based on the results, it is evident that with the 60 items measuring engineering
aptitude, the 46 items fitted the Rash Model. The item fit mean square (MNSQ) was
computed with Infit values within 1.2 and less than 0.8 are acceptable. Items with
high MNSQ values indicate a lack of construct homogeneity with other items in a
scale, where low values indicate redundancy with the other. Four Rasch analyses were
conducted separately for each content area. Results show that 14 items turned out to
to have bad fit, it lacks construct homogeneity and were not acceptable within item
fit mean square acceptable range: items 1, 2, 3, 5, 9, 10, 11, 21, 28, 32, 46, 49, 52,
and 53; did not fit The Rasch Model. The following items do not share a similarity with
the items in engineering aptitude can either be removed or revised.

Among the 60 items, 32 items with negative measure are easy items and 28
items with positive measure considered difficult items. Data shows that that there is
a wide spread of difficulty in the items as the standard deviation of item difficulty
estimates are .66 to 1.96 and the separation of 2.7 to 5.77. The standard error of the
item means range from 0.22 to 0.98 indicating moderate to greater precision of the
items. The item reliability of the content areas attained a high item reliability of .82
to .96.

However, after considering the item fit mean square (MNSQ), there were 14
items that did not fit the Rasch Model. There were 22 items retained as easy items
and 24 items retained as difficult items. The findings still supports the test’s validity.
The 46 items in engineering aptitude test demonstrated acceptable fit in the Rasch
Model suggesting that the construction and validation of the engineering aptitude test
is acceptable.
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The present study looked into similarities of
patterns of association between the quality of
parent-adolescent relationship and adolescent
externalizing problem behaviors, aggression and
delinquency for Filipino male and female
adolescents. There are 212 females and 176 males.
The over-all mean age is 17.36 with a standard
deviation of 0.73. Female respondents (M = 17.31,
SD = 0.71) are younger than male respondents (M =
17.40, SD = 0.76). The results of the study in two
different samples indicate that there is no
significant difference between Filipino boys and
girls in the way that adolescent disclosure is
related to delinquency and the way negative
quality of parent-adolescent relationship is related
to aggression. It was found out that parental
support was not related to aggression or
delinquency for Filipino male and female
adolescents.

Keywords: Parent-adolescent relationship, aggression,
delinquency

relationships between parent-child

relationships and externalizing problem

behavior in adolescents: namely aggression
and delinquency. Steinberg and Silk (2002)
described three parenting domains which reflects
important aspects of parent-adolescent
relationship: namely the harmony domain,
autonomy domain, and conflict @ domain
(Eichelsheim, et. al, 2008). On harmony domain,
Barnes et al., (2006) and Meeus et al. (2004) found
out that higher levels of perceived parental support
are directly or indirectly, related to lower levels of
adolescent delinquency and aggression. Children
with high levels of perceived parental support
when compared to other children have more
friends, are more emphatic, more popular, inclined
to approach others and respond to others with
more positive affect and are more self-confident
and more cooperative (Berber et al., 2005).
However, several studies have also shown that with
increasing age, perceived parental support

R esearchers all over the world have examined
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becomes less important (Meuss et al., 2004; Scholte et al., 2001). While on autonomy
domain, disclosure was associated with lower levels of adolescent adjustment
problems (Barnes, et al., 1992; Barnes, et al., 2006; Soenens, et. al., 2006; Stattin &
Kerr, 2000). Smith and Krohn (1995) found that being less involved with parents in
activities was significantly related to delinquent behavior for Hispanic adolescents.
Delinquent behavior is a behavior that typically takes place outside the home, outside
the family setting. The more adolescents disclose to their parents about their
activities outside the home the lower their levels of delinquency (Eichelshem et al.,
2008). Feiring (1993) found that parental awareness of children’s friends is an
important part of parenting. Parents knowing their children’s friends can have a two-
fold effect: it can preempt their children’s involvement in negative social activities,
and it kept parents aware of their children’s social behavior (Moore, 2008). Parents
who monitor their children’s friendships and activities tend to raise more socially
adept children (Bearman, 1999). Rosenbaum (1999) found that adolescents who have
strong bond with their parents are less likely to be delinquent. Researches on conflict
domain, showed that negative quality of the parent-child relationship is often found
to be a strong predictor of adolescent externalizing problem behavior (Buehler, 2006;
Low & Stocker, 2005). Soenens et al. (2006) and Statin (2000) found strong
associations with negative quality of parent-adolescent relationship and adolescent
delinquency. The researchers claimed that the extent to which adolescents quarrel or
disagree with their parents is not related to the level of delinquency but to the
adolescents’ level of aggression. Negative quality of mother-child relationship was
found to act as mediator to the relation between maternal depressive symptoms and
adolescent externalizing problem behavior (McCarthy & McMahon, 2003). However,
most of these studies were conducted using Caucasian samples. Even if they provide
valuable information and insights between associations of parent-child relationship
and adolescent problem behavior, it would be interesting to investigate if these
findings are universal across ethnic groups. The ethnic equivalence model (Lamborn,
& Felbab, 2003) suggests that family influences go past ethnicity, which means that
there are no differences in the way parenting is related to adolescent outcomes
across ethnic groups (Eichelsheim, et al, 2008). The ethnic equivalence model was
found to be true in many studies. It showed that there is no ethnic difference found in
the association of parent-adolescent relationship and adolescent externalizing
problem behavior (Dekovic, et. al., 2004; Forehand, et. al., 1997; German-Smith, et.
al, 1996; Rowe, 1994; & Vazsonyi, et al., 2006). Vazsonyi et al. (2006) found that
family processes that affect adolescent development, show a large degree of
universality across gender and ethnicity. Eichelsheim et al. (2008) showed that no
gender and ethnic interaction indicated that the existing theory on association
between parent-adolescent relationships and externalizing problem behaviors are
suitable not only for adolescents of different ethnic origin but also for both boys and
girls. However, researches on harsh punishment seemed to be an exception. Lansford
et al. (2004) and Smith (1995) found that there are differences across ethnic groups in
associations between harsh punishment and adolescent problem behavior.

In the present study, | would like to look into the patterns of association
between negative quality of parent-adolescent relationship, adolescent disclosure,
perceived parental support, aggression and delinquency, if they are the same with
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Filipino male and female adolescents. The main research question of the present
study is if parenting and quality of the parent-adolescent relationship are related to
aggression and delinquency for Filipino adolescents. In the present study, it is
hypothesized that there are no differences in the patterns of association between
Filipino boys and girls. It is expected that perceived parental support and adolescent
disclosure are negatively related to both delinquency and aggression. For negative
quality of parent-adolescent relationship it is expected to be positively related to
both delinquency and aggression. Eichelsheim et al. (2008) showed that the existing
theory on association between parent-adolescent relationships and externalizing
problem behaviors are suitable not only for adolescents of different ethnic origin but
also for both boys and girls. Higher levels of perceived parental support are directly or
indirectly, related to lower levels of adolescent delinquency and aggression (Barnes,
et al, 2006; Meeus, et al., 2004). Eichelsheim et al. (2008) found that higher level of
adolescent disclosure was related to lower level of delinquency. Negative quality of
the parent-child relationship is often found to be a strong predictor of adolescent
externalizing problem behavior (Buehler, 2006; Low & Stocker, 2005).

Methods

This part presents the methodology of the research. It includes research design,
participants, instruments administered for data gathering, data gathering procedure,
and data analysis employed to be able to answer the research questions.

Research Design

The present study, made used of cross-sectional descriptive research design. It
covered groups of individuals differing on the basis of specified criteria (for example,
gender) at the same point in time.

Participants

The questionnaire was originally distributed to 410 college students in Metro
Manila. However, after removing participants due to over age, 16-18 years old only,
or inability to answer the questionnaire properly 388 respondents remained in the
study. There are 212 females and 176 males. The over-all mean age is 17.36 with a
standard deviation of 0.73. Female respondents (M = 17.31, SD = 0.71) are younger
than male respondents (M = 17.40, SD = 0.76).

Instruments

Negative Quality of Parent-Adolescent Relationship. Network of Relationship
Inventory (NRI) was used to measure negative quality of the parent-adolescent
relationship. The two subscales Conflict (e. g., How much do you and your parent/s
argue with each other?) and Antagonism (e. g., How much do you and your parent/s
get upset with or mad at each other?) were combined to form the 6-item scale of
negative quality of parent-adolescent relationship. Respondents were asked to rate
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how much each statement characterized the relationship with their parents using a
standard 5-point Likert scale (1 = never to 5 = always). Cronbach’s alpha was 0.74 and
0.77 for females and males adolescents, respectively.

Perceived Parental Support. The 9-item subscale support (e. g., | get the
emotional help and support | need from my parent/s) of NRI was used to measure
parental support. The scale is a standard 6-point Likert scale (1 = strongly disagree to
6 = strongly agree). The Cronbach’s alpha was 0.94 and 0.95 for males and females,
respectively.

Adolescent Disclosure. The Parenting Practice Questionnaire (PPQ) was used
to measure adolescent disclosure. Adolescents were asked to indicate how much they
tell their parents about their activities (e. g., My parent/s knew exactly where | was
in the afternoon after school.). The shortened version of the scale consisted of 4
items to be answered on a 5-point Likert scale (1 = never to 5 = always). Cronbach’s
alpha was 0.79 and 0.82 for males and females, respectively.

Aggression and Delinquency. The Youth Self Report (YSR) was used to measure
Aggression and Delinquency. The response categories for YSR were on a 3-point Likert
scale (0 = not true, 1 = sometimes true, and 2 = often true). The Aggressive behavior
scale contained 19 items (e. g. “l get into many fights”, “l scream a lot.”).
Cronbach’s alpha for this scale was 0.79 and 0.81 for females and males, respectively.
The Delinquent behavior scale consists of 12 items (e. g., “l break rules at home,
school, or elsewhere.”, and “l drink alcohol without my parents’ approval.”).
Cronbach’s alpha for these scales were 0.70 for males and females respondents

Procedure

The questionnaires were administered to 410, first to second year college
students from universities and colleges in Metro Manila. The respondents were
informed of the purpose of the data gathering and were assured of the confidentiality
of their responses. The researcher was aided by trained student-assistants for data
gathering and data encoding.

Data Analysis

Frequency, weighted mean, and standard deviation were computed to describe
the data gathered. Pearson’s r was computed to determine the correlation of the
variables being studied.

Cronbach’s alphas were computed to establish the reliability of the scales used
in this study.

Path Analysis was used to determine the association between parent-
adolescent relationship and externalizing problem behavior. Goodness of fit test was
used to determine the fit of the model and the sample.
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Results

The aim of the present study was to determine whether disclosure, negative
quality of the parent-adolescent relationship, and perceived parental support are
associated with delinquency and aggression among Filipino adolescent boys and girls.
Results of descriptive statistics, Pearson’s r, path analysis and population gamma
index were included in this part of the paper.

Table 1
Descriptive Statistics
Male Female
n=
176 n=212
Mean SD Mean SD
Delinquency 0.45 0.25 0.44 0.25
Aggression 0.41 0.26 0.41 0.23
Negative Quality of parent-adolescent
relationship 2.48 0.59 2.44 0.54
Adolescent Disclosure 3.25 1.00 3.55 0.93
Perceived Parental Support 4.34 1.13 4.60 1.08

Table 1, present the means and standard deviations of the results of the scales
of the males and females adolescents. Results showed that male respondents have
higher means on delinquency and negative quality of parent-adolescent relationship.
While female respondents have higher means on adolescent disclosure and perceived
parental support.

Table 2
Correlation Matrix of Female Respondents

D A NQ DI S
Delinquency (D) 1.00
Aggression (A) .55* 1.00
Negative Quality (NQ) .15* .25* 1.00
Disclosure (DI) - .34* - .18* -.03 1.00
Parental Support (S) - A7 - A7 - .25* .38* 1.00

*p<0.05

Table 2 shows the correlation coefficients of the variables for female
respondents. Results indicated that high negative quality of parent-adolescent
relationship is related to high adolescent delinquency and aggression. Negative
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quality of relationship is significant positively correlated with delinquency (r = 0.15,
p<0.05) and aggression (r = 0.25, p<0.05). While disclosure and parental support are
significant negatively correlated with delinquency (r= -0.34, p<.05, and r = -0.17,
p<.05) and aggression (r=-0.18, p<.05, and r=-0.17, p<.05) indicative of indirect
relationship, meaning high adolescent disclosure and high parental support indicates
low delinquency and aggression. Parental support is significantly correlated with
adolescent disclosure (r=0.38, p<.05) and significantly negative correlated with
negative quality of parent-adolescent relationship.

Table 3
Correlation Matrix for Male Respondents

D A NQ DI S
Delinquency (D) 1.00
Aggression (A) 53 1.00
Negative Quality (NQ) .28* A41* 1.00
Disclosure (DI) - .25* - .07 - .04 1.00
Parental Support (S) -1 -.13 -.02 .45* 1.00

*p<0.05

Table no 3 showed the results of correlation of the variables for male
respondents. Similar to female respondents, results indicated that high negative
quality of parent-adolescent relationship is correlated with high adolescent
delinquency and aggression. Negative quality of relationship is significant positively
correlated with delinquency (r = 0.28, p<0.05) and aggression (r = 0.415, p<0.05).
However, adolescent disclosure is significantly negative correlated to delinquency but
not aggression. It indicates that high adolescent disclosure is indicative of low
delinquency or vice versa.

The path model for female respondents (Figure 1) indicated that higher levels
of disclosure were significantly related to lower levels of delinquency (B= -.09,
p<.05). Negative quality of parent-child relationship was related to aggression (B=
0.10, p<.05) but not to delinquency. Perceived parental support was not related to
neither delinquency nor aggression. For goodness of fit, population gamma index (GFl)
is 0.84, which indicated a good fit between the model and the sample data.

The path model for male respondents (Figure 2) indicated that higher levels of
disclosure were significantly related to lower levels of delinquency. Negative quality
of parent-child relationship was related to aggression (8=0.19, p<.05) and delinquency
(B= 0.12, p<.05). Perceived parental support was not related to either aggression or
delinquency. For goodness of fit, population gamma index (GFI) is 0.90, which
indicated a good fit between the model and the sample data.
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Figure 1
Path Analysis for Female Respondents

.29
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Note. Disclosure x Delinquency (B=-0.9, p<.05); Negative Quality x Aggression (8=0.10,
p<.05); Negative Quality (8=0.29, p<.05); Disclosure (B=0.86, p<.05); Support (8=1.17,
p<.05); E1 (B=0.06, p<.05); E2 (B=0.05, p<.05). GFI=0.84.

Figure 2
Path Analysis for Male Respondents
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Note. Negative Quality x Delinquency (B=0.12, p<.05); Disclosure x Delinquency (B=-
0.06, p<.05); Negative Quality x Aggression (B=0.19, p<.05); Negative
Quality (B=0.34, p<.05); Disclosure (B=0.96, p<.05); Support (8=1.28, p<.05); E1
(B=.06, p<.05); E2 (B=.06, p<.05). CFI =0.90
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Discussion

The aim of the present study was to determine whether disclosure, negative
quality of the parent-adolescent relationship, and perceived parental support are
associated with delinquency and aggression among Filipino adolescent boys and girls.

The results of the study in two different samples indicate that there is no
difference between Filipino boys and girls in the way that adolescent disclosure is
related to delinquency and the way negative quality of parent-adolescent relationship
is related to aggression. For both samples, disclosure is more related to delinquency
than aggression. Feiring (1993) found that parental awareness of children’s friends is
an important part of parenting. Parents knowing their children’s friends can have a
two-fold effect: it can preempt their children’s involvement in negative social
activities, and it kept parents aware of their children’s social behavior (Moore,
2008). Parents who monitor their children’s friendships and activities tend to raise
more socially adept children (Bearman, 1999). Delinquent behavior is a behavior is a
behavior that typically takes place outside the home, outside the family setting. The
more they disclose to their parents about their activities outside the home, the lower
their levels of delinquency. The overt character of delinquent behavior seems to be
specifically related to lack of disclosure in parent adolescent relationship
(Eichelsheim, et. al., 2008). For Filipino boys and girls negative quality of parent-
adolescent relationship is related to aggression. The extent to which Filipino
adolescents quarrel or disagree with their parents is not related to the levels of
delinquency but is strongly related to the levels of aggression. Rosenbaum (1999)
indicated that adolescents who have strong bond with their parents are less likely to
be delinquent. The negative and coercive interaction patterns in the parent-
adolescent relationship seem to spill over directly into adolescent interpersonal
aggression. (Eichelsheim, et. al., 2008).

Although parental support has been proven as important predictors of
aggression and delinquency, it is not true for this research. It was found out that
parental support was not related to aggression or delinquency for Filipino male and
female adolescents. However, several studies have shown that with increasing age,
perceived parental support becomes less important (Meuss et al., 2004; Scholte et al.,
2001). As probably was the case with the present study were the samples mean ages
were 17.31 and 17.40 for females and males, respectively.

The results of negative quality of parent-adolescent relationship and disclosure
with its association with aggression and delinquency confirmed the ethnic equivalence
model for this research. It proved that western based theories on parent-adolescent
relationships and externalizing problem behavior are also applicable to Filipino male
and female adolescents. As stated by Eichelsheim, et al (2008) it is the quality of
parenting and the parent-adolescent relationships which are more important factors
to investigate than ethnicity and gender.

The present study examined aggression and delinquency separately instead of
examining it as one construct of externalizing problem behavior and because of it the
study was able to clearly show the differences in the association with aspects of
parent-adolescent relationships. The findings of the study provide support to the
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ethnic equivalence model of Lambord and Felbab (2003). It also provide support to
the studies of Meuss et al., (2004) and Scholte et al., (2001) that perceived parental
support becomes less important as children mature or increase in age. The present
study also concur with the findings of other researchers that high level of adolescent
disclosure is related to low level of delinquency and high level of negative quality of
parent-adolescent relationships is related to high level of aggression (Feiring, 1993;
Moore, 2008; Bearman, 1999; Rosenbaum, 1999; Smith & Krohn, 1995; Eichelsheim,
et. al., 2008).

It is recommended to future researchers to choose middle adolescents or early
adolescents as respondents to re-investigate the association of parental support with
aggression and delinquency. It is also suggested to examine delinquency and
aggression separately not as one construct of externalizing problem behavior, as what
this study has done.
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The Department of Education introduces the K to
12 Educational Reform with the target full
implementation by school year 2018-2019. With
this, the Department of Education faces challenges
on its assessment system for the new educational
reform on K to 12. Drawing from the current
challenges of the assessment system in the
Philippines, this paper proposed an assessment
framework to improve the assessment system of
education in the Philippines. In particular, a
National System for Quality Education that has a
quality assessment system branch which can
monitor if all assessment strategies are aligned
with the goal to develop among students the 21°*
century skills was recommended. Specific
recommendations on assessment for the K to 12
educational reform were also forwarded.

he K to 12 Educational Reform aims to
enhance the quality of basic education. The

K to 12 curriculum enhancement will be

tailored in line with the desired competencies
and skills of a K to 12 graduate. K to 12 envisions
that through the enhanced curriculum, every
graduate of the enhanced K to 12 Basic Education
Program will benefit from a reformed and updated
curriculum that is focused on enabling every child
to achieve mastery of core competencies and skills.
(Department of Education, 2010). It is important to
note that the intention of K to 12 is not just to add
two years of schooling but more importantly to
enhance the basic education curriculum, and more
so the students’ mastery, and to teach students
how to learn.

With the goal of the Enhanced K to 12 Basic
Education Program to create a functional basic
education system, it envisions that it will produce
productive and responsible citizens equipped with
the essential competencies and skills for both life-
long learning and employment. The program is
expected to enhance the basic education system to
full functionality to fulfill the basic learning needs
of students. This is in line with the agenda of the
President Aquino of having quality education as a
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long-term solution to poverty (cf. Department of Education, 2010). To be able to
achieve these goals, K to 12 aims to give every student an opportunity to receive quality
education based on an enhanced and decongested curriculum that is internationally
recognized and comparable to other nations worldwide. With this, some steps that were
outlined by the Department of Education include the development of a curriculum that
is rational and focused on excellence (decongested, uses research-based practices, uses
quality materials and textbooks, etc.), production of a pool of highly qualified and
adequately trained teachers, achievement of high academic standards, especially in
Mathematics, Science, and English at all levels, and producing graduates who are
globally competitive and whose credentials are recognized internationally.

The program also aims to change public perception that the high school education
is just a preparation for college to recognizing it as sufficient for one to take advantage
of opportunities for gainful career or employment and/or self-employment. It aims to
produce graduates who possess skills and competencies that will allow them to be
productive members of society or pursue higher education. And together with the
coordination between the academic and business sectors, to change industry hiring
practices taking into account the enhanced skills and competencies of K to 12 graduates
is also one of the goals of K to 12. Although there was no definite mention that K to 12
aims to measure the 21° century skills, the spirit of the curriculum is towards that goal.

Given the K to 12 curriculum, Grades 1 to 6 will have the basic education
curriculum. Grades 7 to 10 will undergo junior high school. Grades 11 to 12 will undergo
the senior high school. During senior high school, the students will continue taking up
core subjects such as English, Mathematics, and Science; and compulsory subjects such
as Arts, Science, Liberal Studies, Social Studies, Values Education, and Music, Arts,
Physical Education and Health. The elective subjects will be added such as career-
oriented studies (e.g., Business Studies, Information-Communications Technology, Design
and Media, Community Care and Social Services, Food and Beverage Operations, Culinary
Arts, Beauty and Wellness, Banking Services, and Retail Services). After graduating from
Grade 12, the students are expected to be employable while at the same time ready to
pursue higher education.

According to SEAMEO INNOTECH (2012), the curriculum has been prepared and the
production of materials is on-going but the specifics of assessment framework are yet to
be conceptualized.

Current Challenges on Assessment in the Philippines

Several challenges to the current assessment have been raised. For one,
assessment is mainly summative and very little is formative or diagnostic (SEAMEO
INNOTECH,2012). With this, the students have rare opportunity to be given a feedback
regarding his performance hence, his chances of improving his performance is little.
Another is that national achievement test scores are difficult to interpret due to
methodological problems with National Education Testing and Research Center’s scoring
processes (SEAMEO INNOTECH, 2012).

The proposed assessment framework for K to 12 has gaps which have to be filled
up (see Figure 1). According to the framework, an overall assessment will be conducted
when the students finish Grade 6, Grade 10, and Grade 12.
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K to Grade 6

v

[ Grade 6 Assessment }
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Grades 7 to 10
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[ Year 10 Assessment }

(HS Diploma)

\ 4

Grades 11 to 12

\ 4

[ Year 12 Advance HS Diploma / Certificate }

Assessment

Figure 1. Framework of Curriculum and Assessment Pathways(SEAMEO INNOTECH, 2012)

As the Philippines move towards K to 12, an effective and efficient national testing and
assessment system is a mission that needs to be fulfilled. In order to fulfil this mission, a
framework is proposed to improve whatever is existing in the system (see Figure 2).

In this framework, there is a national system for quality education that monitors
and evaluates the assessment from school level up to the national level. With this the
assessments being used for Grade 6, 10, and 12 are integrated, and that there is
continuity of what is expected to be developed among students. Also, the assessments
from school to national level are conducted periodically at all grade levels to have a
profile of progress of students’ learning and development.
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Figure 2
Proposed Framework Towards a More Effective and Efficient Assessment System in the
Philippines (Adapted from Thanh, 2010)

Recommendations

Since President Aquino envisions that all students will have an equal chance of
succeeding, it is recommended to create a National System for Quality Education (Figure
2) that has a quality assessment system branch that can monitor if all assessment
strategies are aligned with the goal to develop among students the 21" century skills.
This is to ensure that our noble aim to develop among students the 21 century skills is
not only in paper, but in practice. This aims to create an accountability system that will
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also allow educators at every level how students progress and in case they fail, know the
reasons why.

Second, our current assessments should be benchmarked with other international
assessments. Likewise, a system must be created to ensure that the mastery of 21%
century skills is the one being assessed in ways that allow comparisons with students
from other countries. As the Partnership for 21°* Century Skills (2010) states, to be able
to compete in a global economy, students must be able to demonstrate excellence on a
global scale and not just on a local or national scale.

Third, various measures not limited to summative assessments should be
performed continuously to assure that assessment is effective. To be truly effective,
assessment should also be formative (Organisation for Economic Cooperation and
Development, 2005). Formative assessments focus on identifying and responding to the
students’ learning needs. In the classrooms which feature formative assessment,
teachers make efforts to know how students understand the lessons. It can be through
interactive assessments of student understanding. In this way, the teachers are able to
adjust their teaching strategies to meet individual student needs, and to better be of
help to all students to reach high standards (Organisation for Economic Cooperation and
Development, 2005). In the process of formative assessment, teachers also actively
involve students in the process, helping them to develop skills that enable them to learn
better. Given the changing world, it is also important to have formative and summative
assessment of the information and communications technology (ICT) literacy of students
starting grade school level.

Fourth, throughout the K to 12 levels, the use of performance-based assessments,
that is using student activities, rather than tests or surveys, to assess skills and
knowledge should be enhanced. Activities such as class assignments, auditions, recitals,
and projects can be used hand in hand with paper-and-pencil tests to provide a
complete picture of student skills and abilities. One of the most significant advantages
of a performance assessment is that they allow evaluation of skills which cannot be
assessed by written tests (Oosterhof, 2009). It is ideal to develop performance-based
measures that focus on higher-order thinking and measure skills such as critical thinking,
problem solving, communication skills, ICT literacy, information literacy and media
literacy.

Fifth, the process of developing assessment should not be limited to individual
efforts but should be collaborative, involving not only assessment experts, but
practitioners, education leaders and, where appropriate, outside parties who provide
assessment-related services and products (Partnership for 21°* Century Skills, 2010). In
this way, assessment becomes a product of a participative effort of all stakeholders.

Department of Education is also encouraged to provide funds for research and
development of the 21°* century skills assessment. Topics to research on should include
how to develop and enhance among students the 21°* century skills, and how to assess
21° century skills effectively. Likewise competence in assessing 21 century skills should
be developed among educators especially among teachers who have the hands-on
assessment on students.

In addition, Department of Education shall create avenues for professional
development of educators. If the main goal of K to 12 is to produce graduates who are
globally competitive and whose credentials are recognized internationally, each division
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of city and regional schools should have centers of excellence for measuring 21°* century

skills. Centers of excellence in the division of city and regional schools hand in hand with
the Department of Education should exert efforts on the educational agenda to work on
and have major competence in the assessment of 21°* century skills. Creation of item
banks, and repositories for assessment items and rubrics that help in measuring 21%
century skills can aid the centers of excellence in this matter. Through this item bank,
sharing of assessment items and best practices is possible.

If the assessments for K to 12 will be well -guided by the goals and objectives,
and well-anchored in the curriculum, instruction, and activities, students’ learning is
better assessed, and direction of learning is better facilitated. Consequently, the K to 12
is made more meaningful.

These recommendations, however, would take time to be successful. Much still
needs to be done not only in the curriculum but more so in the assessment and the
implementation of the K to 12 educational reform. In the end, the author hopes that
these recommendations on making a National System for Quality Education that has a
quality assessment system, benchmarking with international assessments, use of various
measures not limited to summative assessments, enhancing performance-based
assessments, collaborative effort on developing assessments, provision of funds for
research and development of the 21°* century skills assessment, and creation of centers
of excellence for measuring 21°* century skills all geared towards a more effective and
efficient assessment system for K to 12 educational reform in the Philippines, are not
merely the ends but the means to a greater goal.
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Developing a
Learning
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System that
Supports K to 12
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The Department of Education (DepEd) will start its
implementation of the K to 12 this coming school
year  2012-2013. Curriculum  review and
enhancement is ongoing yet the assessment to be
used for the K to 12 is still parked as the focus is
directed to the gradual implementation of the new
curriculum. However, a curriculum and assessment
framework for K to 12 has been presented by the
SEAMEO INNOTECH on its K to 12 report in 2012.
This paper will serve as a proposal guide in
developing the learning assessment system for K to
12 in the Philippines given the recommendations in
the areas of content, time frame, cost, and
technology considerations.

Keywords: Assessment, Education, K to 12
curriculum

decades in the Philippines. In order to

address the issues concerning education, the

Department of Education (DepEd) s
continuously developing solutions which will
address to the current problems of education.
Since 1925 (from the first survey of Paul Monroe),
studies have been done to determine the problems
and the possible solutions that can be done. These
studies were formulated through the use of
assessments. Magno (2010) in his article A Brief
History of educational Assessment in the
Philippines cited UNESCO Survey (1949) the report
of the surveys gathered from a conference with
educators an layman from private and public school
all over the country. The following were the
results: (1) There is a language problem, (2) There
is a need to for more effective elementary
education, (3) Lengthening of the elementary-
secondary program from 10 to 12 years, (4) Need to
give attention to adult education, (5) Greater
emphasis on community school, (6) Conduct
thorough surveys to serve as basis for long-range
planning, (7) Further strengthening of the teacher
education program, (8) Teacher income have not
kept pace with the national income or cost of

E ducation reform has been an issue for
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living, (9) Delegation of administrative authority to provinces and chartered cities,
(10) Decrease of national expenditures on education, (10) Advocated more financial
support to schools from various sources. From the assessments done, one of the
solutions which DepEd is trying to work out at present emerged as the implementation
of the new curriculum which is the K to 12. We need to add two years to our basic
education. Those who can afford to pay up to fourteen years of schooling before
university. Thus, their children are getting into the best universities and the best jobs
after graduation. | want at least 12 years for our public school children to give them
an even chance at succeeding (President Benigno S. Aquino lll).

Although there are ongoing activities in preparation for the K to 12 such as
work of task force to detail the K to 12 implementation model, stakeholder
consultations / summit, curriculum review and enhancement, financial study, teacher
training, physical build-up of SHS, SHS student placement scheme, legislation, and K
to 12 information education campaign (IEC), there is no discussion yet on the learning
assessment system plan for K to 12 which not only can determine student’s progress
but also can serve as long-basis for long-range planning. Though there is already a
framework presented by the SEAMEO INNOTECH.

Why Assessment is Important in K to 12?

The word, assess, dates back to the Medieval Latin word assidere, which means
to sit by or attend (Scott Foresman, 1988). According to Nancy Sindelar (2011),
attending to students’ learning by using a variety of assessment strategies always has
been a trademark of good teaching. Assessments show us what our students know
before instruction begins, whether or not our students are understanding the lesson
while it is being delivered, as well as what, if anything, our students have learned
from the lesson (Sindelar, 2011, p. 3). From the definition of assessment earlier, one
can derive that assessment is used to identify what is still needed by the students.
Therefore, assessment can also be defined as the process of obtaining information
that is used to make educational decisions about students, to give feedback to the
student about his or her progress, strengths, and weaknesses, to judge instructional
effectiveness and curricular adequacy, and to inform policy (AFT, NCME, NEA, 1990,
p. 1). Applying the definition given would give the purpose of assessment for K to 12
which are (1) source educational decisions for K to 12, (2) feedback about the
progress of students under the K to 12 along with its strengths and weaknesses, (3)
judgment for instructional effectiveness and curricular adequacy of K to 12.

Studies from other countries about K to 12 assessments show the importance of
K to 12 assessments in college placement. Kirst (2003) in his study Using a K-12
Assessment for College Placement depicted the problem of increasing remediation
rates in California State University (CSU) which led to the questions concerning the
quality of public schools and about K to 12 content standards and accompanying state
tests developed by the California State Board of Education. CSU decided to adopt a K
to 12 state assessment as its own placement test for first-year students which aim to
provide clearer signals to high school students who have been uniformed about the
discrepancy in standards between high school grades, tests, and CSU placement. In
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the Philippines, there is indeed a need to have a different assessment for K to 12 in
order to caution colleges and universities across the country as reflected in the
previous study. This justifies that assessment is important to K to 12 to avoid
remediation of students in colleges and universities.

The Proposed Curriculum and Assessment Framework for K to 12

The SEAMEO INNOTECH presented on its 2012 report the curriculum and
assessment pathway which is also the framework for K to 12. The framework has no
specific explanation from the report presented however formative and summative
assessments can be embedded in the framework. Figure 1 shows the flow of the
implementation of K to 12 and the idea on when assessments will take place.

Grade 6 Assessment ]
—_—— Grade 7-10 —
[ Year 10 Assessment (HS Diploma) ]
7 cTTTTTTTTTETE T T T I T T T I T TR I ETI I T TS \\
/ Year 11-12

Core subjects (English, Math, and Sciences)
Compulsory subjects (Arts, Sciences, Liberal Studies, Social
Studies, Values Education, MAPEH)

. Elective subjects (Career Oriented Studies — COS)

o Business Studies, Info-Communications
Technology, Design and Media, Community Core
and Social Services, Food and Beverage
Operations, Culinary Arts, Beauty and Wellness,
Banking Services, Retail Services, etc.

N o ———————

— e e e e = e = e = = e = e e e e e e e e e e e = e e

[ Year 12 Advance High School Diploma Certificate ]

Figure 1. Curriculum and Assessment Pathways for K to 12 (SEAMEO INNOTECH, 2012)

In the framework, formative assessments can be done all throughout the K to
12 program while summative assessments can be done during the years 6, 10 and 12.
This is in accordance with the recommendation to replace the old assessments and
emphasize summative assessments with formative assessments to align with the K to
12 program. In this manner, national assessments will also be modified and
assessments will include item types, including close type questions such as short
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answer and multiple-choice; as well as open ended tasks that mirror the curriculum
and its desired outcomes. Moreover, assessments will be aligned with standards
referenced frameworks to define outcomes, to specify content to be learned, and to
describe levels of achievement. This alignhment will provide all stakeholders with clear
indications concerning expectations of learning outcomes. For Mathematics and
Science, assessment techniques and strategies will offer opportunity to assess skills in
the sequence of the subject. Since the framework aligns the curriculum with the
assessment, rubrics for assessment needs will be used to identify the kinds of learning
outcomes and quality of learning expected of students as well as the needs of the
curriculum. Exposure of criteria for performance-based assessment tasks to skill
audits will ensure that tasks are realistic, well-specified, and measurable. Written
performance-based assessment tasks in mathematics and science will mix both
traditional and authentic assessment. The proposed plans mentioned will manifest the
aim to build assessment strategies and associated analytical, reporting and
dissemination process which is based from the recommendations of SEAMEO
INNOTECH and AUSAID UniMelb integrated report.

Assessment for Math, English, and Science

The three core subjects which are Math, English, and Science should have a
specified assessment to clarify the curriculum and assessment pathways. Although
there were hints presented on how Math and Science should be assessed, the given
hints are vague and broad. Moreover, the plan for English assessment is missing in the
curriculum and assessment pathways framework. Below are suggestions on how core
subjects should be assessed in coordination with the curriculum and assessment
pathways framework:

In assessing Math, teachers should first conduct the needs assessment to
students to determine the content of the curriculum and the assessment to be
imposed. Researchers have shown, that both adults and children are able to
undertake arithmetical calculations outside of school, employing a variety of
approaches not taught in school, even though they are apparently unable to produce
similar results when faced with school problems and are required to use school-taught
algorithms (Scribner 1984; Nunes et al. 1993). It has also been shown, in several
research studies, that children frequently fail to apply ‘realistic’ considerations when
it is defined as ‘appropriate’ that they do so by test designers (Verschaffel et al.
1994). However, children, and especially those children who are less knowledgeable
about the peculiar ways boundaries are drawn between school and everyday
knowledge, will perhaps fail to demonstrate what they know and understand about
mathematics as a result of drawing ‘inappropriately’, from the perspective of the test
designers, on their ‘everyday’ knowledge of the world outside of the classroom
(Cooper 1992, 1994b). Curriculum and assessment objectives should be aligned with
the real world and should be in accordance with the cultural backgrounds and
environment where the stakeholders are coming from. Likewise, assessment items
should be realistic and culture based. Aside from the traditional tests in Math,
journals should also be used as an alternative assessment in Math. Journals could help
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students to document the concepts learned in Math and retain their interest in the
subject. Betco and Reano (2011) conducted a research on assessing student’s
performance through journal writing. Respondents came from San Bartolome High
School which is a public school and results show that retention of concepts last longer
if students can do it on their own through writing. Furthermore, students were
motivated to reflect their own works whether strengths or weaknesses for further
improvements. 52% of the respondents strongly agree that Math is an interesting
subject, 28.8% of the respondents agree that Math is an interesting subject and 19.2%
of the respondents strongly disagree that Math is not an interesting subject.

To be able to realize the efficacy of the Math assessments, Niss (1999)
identified eight Mathematical competencies which were used for the Danish KOM
Project, a platform for the Danish Mathematics education reform. The eight
Mathematical competencies were divided into two groups. The first group of
competencies concerns the ability to ask and answer questions in and with
Mathematics:

1. Thinking Mathematically (mastering Mathematical modes of thought) such as

1.1. Posing questions that are characteristic of Mathematics, and knowing the
kinds of answers (not necessarily the answers themselves or how to obtain
them) that Mathematics may offer;

1.2. Understanding and handling the scope and limitations of a given
concept.

1.3. Extending the scope of a concept by abstracting some of its properties;
generalizing results to larger classes of objects;

1.4. Distinguishing between different kinds of Mathematical statements
(including conditioned assertions (‘if-then’), quantifier laden statements,
assumptions, definitions, theorems, conjectures, cases):

2. Posing and solving Mathematical problems such as

2.1. Identifying, posing, and specifying different kinds of Mathematical
problems - pure or applied; open-ended or closed;

2.2. Solving different kinds of Mathematical problems (pure or applied, open-
ended or closed), whether posed or by oneself, and, if appropriate, in
different ways.

3. Modelling Mathematically (i.e. analyzing and building models) such as

3.1. Analyzing foundations and properties of existing models, including
assessing their range and validity

3.2. Decoding existing models, i.e. translating and interpreting model
elements in terms of the ‘reality’ modeled

3.3. Performing active modeling in a given context (structuring the field,
Mathematizing, working with(in) the model, including solving the problems
it gives rise to, validating the model internally and externally, analyzing and
criticizing the model in itself and vis-a-vis possible alternatives,
communicating about the model and its results, and monitoring and
controlling the entire modeling process.)

4. Reasoning Mathematically such as
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4.1. Following and assessing chains of arguments, put forward by others

4.2. Knowing what a Mathematical proof is (not), and how it differs from
other kinds of Mathematical reasoning, e.g. heuristics

4.3. Uncovering the basic ideas in a given line of argument (especially a
proof), including distinguishing main lines from details, ideas from
technicalities;

4.4. Devising formal and informal mathematical arguments, and transforming
heuristic arguments to valid proofs, i.e. proving statements.

The other group of competencies concerns with the ability to deal with and
manage Mathematical language and tools:
Representing Mathematical entities (objects and situations) such as

5.1. Understanding and utilizing (decoding, interpreting, distinguishing
between) different sorts of representations of Mathematical objects,
phenomena and situations;

5.2. Understanding and utilizing the relations between different
representations of the same entity, including knowing about their relative
strengths and limitations;

5.3. Choosing and switching between representations.

Handling Mathematical symbols and formalisms such as

6.1. Decoding and interpreting symbolic and formal Mathematical language,

and understanding its relations to natural language;

6.2. Understanding the nature and rules of formal Mathematical systems

(both syntax and semantics);

6.3. Translating from natural language to formal/symbolic language

6.4. Handling and manipulating statements and expressions containing

symbols and formulae.

7. Communicating in, with, and about Mathematics such as
7.1.  Understanding others’ written, visual or oral ‘texts’, in a variety of
linguistic registers, about matters having a Mathematical content;
7.2. Expressing oneself, at different levels of theoretical and technical
precision, in oral, visual or written form, about such matters.

8. Making use of aids and tools (IT included) such as
8.1. Knowing the existence and properties of various tools and aids for
Mathematical activity, and their range and limitations;
8.2. Being able to reflectively use such as aids and tools.

(8]

o

Furthermore, the eight competencies “are to do with mental or physical
processes, activities, and behaviors” (Niss, 1999, p.9).

In assessing Science, a Science assessment system can be applied which is
aligned with the foundations of Science Assessment (NRC, 2001). There are three
assessment foundations: (1) cognition, (2) Observation, (3) interpretation.

Cognition refers to the theories on how students learn. Research has suggested
that the social-cultural constructivist approach to science teaching is most promising
(Tobin, Tippins, & Gallard, 1994). Under the cognition, effective teaching should
follow the following principles: (1) Teachers must draw out and work with the
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preexisting understandings that their students bring with them. (2) Teachers must
teach some subject matter in depth, providing many examples in which the same
concept is at work and providing a firm foundation of factual knowledge. (3) The
teaching of metacognitive skills should be intergraded into the curriculum in a variety
of subject areas (Bransford et al., 2000). In addition, effective teaching takes place in
the following learning environments: (1) Student centered: Schools and classrooms are
organized around students. (2) Knowledge centered: Attention is given to what is
taught, why it is taught, and what competence or mastery looks like. (3) Assessment
centered: this consists of formative assessment-ongoing assessments designed to
make students’ thinking visible to both teachers and students - and summative
assessment - assessments at the end of a learning unit to find out how well students
have achieved the standards. (4) Community centered: Develop norms for the
classroom and school as well as connections to the outside world that support core
learning values (Bransford et al., 2000).

Observation refers to assessment tasks through which students’ attainment of
learning outcomes is elicited. In the observation assessment foundation, different
assessment techniques are being applied in gathering the data. Observation may be
considered as consisting of multiple dimensions. The following dimensions can be
conceptualized: (1) The medium: Observation can be based on text, audio-video,
graphic, and physical action. (2) The time: Observation can take place from instant
responses to long-term responses ranging from days to months. (3) The agent:
Observation can take place individually, in pairs and in groups. (4) The construct:
Observation may involve the cognitive domain (i.e., knowledge, comprehension,
application, analysis, evaluation, and creation), affective domain, and psychomotor
domain. (5) The content: Observation may involve a single topic or multiple topics
(Liu, 2010).

Interpretation refers to measurement models through which the assessment
data are interpreted. Classical test theory (CTT) can be applied or used as a
measurement model. The CTT has three basic aspects: validity, reliability, and
absence of bias. Assessment validation may be based on content (the alignment
between assessment coverage and the intended curriculum), relevant criteria (the
correlation between assessment two sets of assessment data), and theoretical
construct (the agreement with the hypothesized mental processes or products).
Reliability may be established by internal consistency of assessment items or tasks
and the stability of student assessment scores over time, across contexts, or among
raters. Absence of bias may be established by documenting the immediate and long-
term effects of assessment result uses (Liu, 2010).

After knowing the foundations, the next step should be selecting an approach
to planning Science assessment. In order to plan for a science assessment, there
should be an identified approach to plan for a science instruction. One popular
approach for instructional planning is the backward design approach elaborated by
Wiggins and McTighe (2005). There are three stages in backward design: Stage 1 is to
define the desired results, stage 2 is to identify assessment evidence, and stage 3 is
to plan learning activities. The advantage of backward design to planning science
instruction and assessment is the correspondence of the assessment types to the
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backward design. Diagnostic assessment, summative assessment, and formative
assessment are relative to instructional context.

In assessing English, standards-based assessment reflecting communicative
competence should be considered. The study of Plata (2010) entitled Standards and
Assessment in the 2010 English Curriculum for High School: A Philippine Case Study
aimed to analyze the alignment of standards in the 2010 English curriculum with the
overall goal of the reform and to analyze the authenticity of the assessment tasks.
The results showed that the content standards did not include important aspects of
functional literacy such as learning strategies, reading/writing strategies, and other
aspects of communicative competence. The teachers also felt that there should be
standards that specify the use of language for academic and social purposes. Bautista,
Bernardo, and Ocampo (2008) pointed out that:

The key competency that should be targeted by all school systems is subsumed

under the expanded definition of functional literacy. For example, the

Organisation for Economic Co-operation and Development or OECD defines

functional literacy as “the capacity to access, integrate, evaluate and manage

information and knowledge. It provides learners a window to the world and
the linguistic, textual and symbolic tools to engage with the world as acting
and autonomous individuals interacting with various groups...on paper, the
various DepED and CHED curricular statements make reference to such goals
and aspirations. But what we find in these national curricula are still isolated
bits of knowledge and skills which are clearly inadequate compared to the
expanded concepts of functional literacy and transformational citizenship

(p-69)

Standards-based instruction and assessment for English should enumerate clear
goals or objectives for communicative and literacy competencies. Furthermore,
authentic assessments which involves the direct examination of a student’s ability to
use knowledge to perform a task that is like what is encountered in real life or in real
world (McMillan, 2001) should be applied for reading, listening, speaking, and writing
competencies. Since authentic assessment can be bridged with performance
assessment, students can plan, construct, and deliver an original response and explain
or justify their work. Furthermore, students are aware of the criteria and standards
by which the work will be judged before their work.

Recommendation

For the learning assessment system for K to 12 to be successful, content, time
frame, cost, technology, etc. should be considered in the further development of the
learning assessment system for K to 12.

Content consideration

Assessment should follow the data-driven instructional system for a more
unified and realizable results based from what the curriculum offered. Sindelar (2011)
formulated a data-driven instructional system which could be helpful in the
development of the curriculum and assessment content. There are three steps to be
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followed. Step one is to define the learning targets. This should answer the question
what it is you want your students to know. In 2010, the Colorado Department of
Education clarified Colorado’s standards by defining “expectations” for each grade
level. In the Philippine context of K to 12, there is already the “expectations” but
specifically defining those expectations for each grade level, it would not be hard to
produce a standards-based learning. Standardized implies some type of national (or,
at least, statewide) norms (Hogan, 2007, p.245) which defines standards-based
learning or education as requiring students to define their own learning based on a
number of pre-determined standards (Parkhurst, 2010). During the 1990s, various
national organizations have attempted to isolate the most important content to teach
and the national content-delineation became part of the educational standards
movement (Popham, 2008, p.106). According to Popham (2008) there are two types of
educational standards: (1) content standard which describes the knowledge or skills
that educators want students to learn (academic content standards) and performance
standard which identifies the desired level of proficiency at which educators want a
content standard mastered (student academic achievement standards). These two
educational standards should be aligned with the learning targets. In developing
learning targets, the following should be remembered: (1) A standards-based learning
target may include more than one standard, (2) A standards-based learning target
may include only part of a standard, (3) A standards-based learning target will focus
on key skills, concepts, and facts that are critical to student success in future
coursework and life, (4) A standards-based target is heavily assessed on a high-stakes
summative test, (5) A standards-based learning target is formatively assessed as
instruction progresses, (6) If you made all your state standards learning targets, the
standard K to 12 would need to become a K-22 experience. (Marzano, Kendall, &
Gaddy, 1999). Step two is to begin building your standards-based assessments.
Standards-Based Assessments are high-stakes tests with close links to both the
curriculum and the approved standards for learning. These tests are scored showing
the extent to which the student reached the standard for achievement (Wright, 2008,
p.390). By aligning your local formative and summative assessments to the newly
defined learning targets and standards, one can start gathering test data that will
begin to create a comprehensive picture of the students’ progress toward learning
targets. The following should be considered while building standards-based
assessments: (1) After the standards-based learning targets are established, identify
one or more formats for either the formative or summative criterion-referenced test
(CRT) to create to assess student progress toward one or more standards-based
targets or standards, (2) When the type of assessment has been determined, the team
should agree on test items or the criteria for the project and the associated common
rubric, (3) Pilot the new assessment with a class or a group of students to maximize
alignment with the standards-based learning targets and check for poorly written
items, (4) Analyze students answers by learning target or standard. (5) Set a meeting
to study assessment results and identify action plans for curricular revision and areas
for re-teaching and individual student remediation. Step three is to align the
curriculum with the learning targets and assessments. A standards-based common
curriculum nurtures equity in that it defines what all students are expected to know
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and promotes achievement in that it allows to measure easily what students do and
do not know. Figure 3 presents the cyclical and recursive process of creating a data-
driven instructional system which could be adapted to the Philippine K to 12 learning
assessment system.

If the cyclical and recursive process will be used in schools, assessments for the
K to 12 can be done locally or provincially. Furthermore, applying the process could
guarantee the reliability, validity, fairness, and appropriateness of the assessment
since it will be aligned with the mother-tongue medium which is one of the
considerations of K to 12.

Time frame consideration

Assessment should be aligned with the schematic time frame of implementing
the K to 12. Managing the time for developing and implementing the new learning
assessment system for K to 12 will lessen the hassle in preparing for the curriculum as
well. Underpinning the time frame with the gradual implementation time frame of K
to 12 would help teachers and students to prepare ahead for the summative
assessments for K to 12. Data-driven instructional system should be followed at the
early stage of implementation. Figure 4 shows the proposed schematic time frame for
the implementation of the learning assessment system for K to 12 following the data-
driven instructional system.

The blocks highlighted in dark grey shows the pilot implementation which is the
initial stage. In this gradual stage, teachers are initially following the three steps.
However, the blocks highlighted in light grey shows the full implementation in the
adaptation of the new learning assessment system based from the K to 12. In the full
implementation stage, data-driven instructional system is being used at the levels
highlighted in green. Teachers are already going back to step one and to repeat the
cyclical and recursive system.

Cost consideration

Assessment should have the source of funding for operation. For the revising
and implementation to take effect, financial need should be addressed properly to
the government through the Department of Education (DepEd). Although the budget
for education increased compared from the previous years, there is no clear budget
allocation for the improvement of curriculum and assessment. Based from the
Proposal for Basic Education Budget for 2012, the proposed budget for basic
education includes the following allocations: (1) basic educational facilities including
construction and repair of classrooms, school desks and chairs; construction of water
and sanitation facilities, (2) hiring more teachers to address current teacher shortage,
(3) procurement of textbooks and teacher’s manuals, (4) support the expansion of
Government Assistance to Students and Teachers in Private Education (GASTPE) to
benefit one million grantees in 2012, and (5) for the universal kindergarten program
to benefit 1.7 million five-year old children served by the public school sector. The
proposed budget for basic education clearly indicates that most of the allocations are
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for the needs of the teachers and students and neglecting the essential of education
which is the curriculum and assessment. Although textbooks and manuals which are
materials to implement the curriculum will be funded by the government, the
assurance of the quality of these textbooks cannot be guaranteed since textbooks
should align with the curriculum and assessment. To address the issue of funding of
assessment for the new learning assessment system, the Department of Education
should revise the proposal for the basic education for the following year by allocating
a portion for curriculum and assessment development which includes research and
implementation. Since there is no clear allocated budget at present, funding should
come from other non-government education organizations (e.i. UNESCO) in order to
sustain the learning assessment system implementation for the public sector. Private
corporations like Center for Educational Measurement (CEM) and Asian Psychological
Services and Assessment Corporation (APSA) can cope with the cost problem since
private sector can get assistance from the Fund for Assistance to Private Education
(FAPE). The use of technology which will be dwelled at the latter part of the paper is
an underlying consideration of the cost of assessment since there is a mandatory need
to benchmark the new learning assessment system with the international assessments.
The higher quality of technology to be used, the higher would be the cost of the
assessment resources. If the government will invest to a high quality technology which
can be aligned with the learning assessment system plan, the system would be a long
term investment, nevertheless, it will prevent from spending frequently to purchase
new technology for the replacement of the defective ones. Underlying also in this
consideration is the modification of assessments making it more specific for each
province/state in the Philippines. Since the medium of instruction is set to mother-
tongue, multilingual, there is a need to produce assessments which is suited for the
particular dialect or mother-tongue. This will lead to spend more in producing
resources. Lastly, persons involved with the assessment will be affected also by the
costing of the assessment. Increase will be a demand since the creation of the new
assessment entails more work. However, considering the economic condition of the
nation, wise decisions for funding is still the best way to allocate funds for assessment
resources.
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Figure 3. Creating a Data-Driven Instructional System: A Cyclical and Recursive Process
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Figure 4. Schematic Time Frame for the New Learning Assessment System

Legend: [ Pilot implementation [] Full implementation

Technology consideration

Assessment should be aided by technology both performance-based and
content based assessments. There is the necessity to purchase a technology
infrastructure that would be a key instrument in the administration, scoring, data
collection, and score reporting for both on-demand exams and the curriculum
embedded performance task components. This technology platform would
significantly reduce the financial and human resource burdens of implementing and
maintaining the system as required by psychometric standards. The technology would
be used to: (1) deliver both on-demand and curriculum-embedded assessments to
students and teachers, (2) use adaptive computer technology not only to deliver tests
electronically but also to create assessments that are responsive to the test taker’s
performance and allow better measurement of growth, (3) deliver online tasks of
higher-order of abilities, allowing students to engage in online simulations, (4) score
selected items, (5) deliver the responses on other items or tasks to trained
scorers/teachers to assess from an electronic platform, (6) support training and
calibration of scorers and moderation of scores, (7) enable efficient aggregation of
results in ways that support reporting and research about the responses. This
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technology would revolutionize the learning assessment system which is possible
through the help of the private sectors. Technologies that are capable of automated
scoring are being used in assessment instruments by private sectors in the Philippines.
This is the reason why it is not impossible for the Philippines to adopt such technology
though it may entail a larger cost in acquiring resources for the learning assessment
system. Since the K to 12 aims to emphasize 21°* century skills, technology for
assessment should also be aligned with the 21°* century curriculum brought by the K
to 12.

Conclusion

K to 12 curriculum for the Philippines is all set but the debate for an effective
assessment that would support the K to 12 curriculum is another issue which is yet to
brew as further researches emerge. The main goal at the end of writing this paper
which would serve as a guide proposal for developing the K to 12 learning assessment
system is to answer the question of what we should want from our assessment system.
Recommendations were focused to the content, time frame, cost, and technology
considerations because these are the possible debates that would arise as K to 12
implements its way to Philippine education. Furthermore, these recommendations are
set to answer what we want for the assessment to be. However, further research
should still be done in order to supplement the lack of debates for the K to 12
assessments. The development of K to 12 assessments in the Philippines should not
stop from proposals but it should continue progressing through thorough research.
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Analysis of the
Philippines’ K-12
Assessment
Framework

Shane Alexander Yusi Laong
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This paper takes a closer look into the
recommendations on assessment for the K-12
curriculum in the Philippine setting made by
SEAMEO INNOTECH and AusAID. The report
analyzed the recommendations, explained its
implications into the local educational context
through the use of related literature, and provided
recommendations for its execution in the basic
education level. The report also suggested the
following points: First, to continue using the UbD
framework to design learning experiences for the
learners, since both the UbD, K-12, and the DepEd
share a goal to create lifelong learners; Second,
the constant use of  performance-based
assessments, self-and peer reviews, student diaries
and scoring rubrics to assess and measure student’s
overall understanding of the concepts and tasks;
Finally, the researcher also made a suggestion to
design region-specific courses for the 11th and 12th
year to cater to the needs of the learners wherein
the region or province’s major industry is taken
into account.

Keywords: assessment, K-12 in the Philippines

(2010) stated that, “The enhanced K-12

Basic Education Program seeks to provide for

a quality 12-year basic education program
that each Filipino is entitled to. This is consistent
with Article XIV, Section 2(1) of the 1987 Philippine
Constitution which states that “The State shall
establish, maintain, and support a complete,
adequate, and integrated system of education
relevant to the needs of the people and society.”
(P-5)

According to the Department of Education
(2010), implementing the new curriculum for the
Philippines’ basic education level was caused by
various factors - ranging from the poor quality of
the students’ unsatisfactory performance as
reflected by the scores in their achievement tests;
the lack of their preparedness for the world of
work because of the congested yet inadequate
curriculum, as well as their level of emotional

T he Philippines’ Department of Education
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maturity; the criticisms of being labelled as inferior to the other nations because of
the shorter years of academic training; and most importantly, the need for the
Filipinos to hone young minds into becoming better citizens of the country. To add, it
also hopes to eradicate the idea that basic education is just a pre-requisite to enter
tertiary studies; rather, it wants to promote that K-12 education can be enough for an
individual to enter the workforce and make the most out of the opportunities that
could improve his socio-economic status and the overall way of life (Department of
Education, 2010).

For the expected outcomes of the K-12 curriculum in the Philippines, it
envisions an improvement of learners that are academically competent; globally
competitive; exuding with moral and Filipino values; internationally recognized and at
par with the high-performing learners from the other nations of the world. To attain
these goals, the program suggests the revision of the previous curriculum through
decongestion and allotment of additional hours for study, as well as the inclusion of
new ones to fine tune their skills, introduce new fields of discipline, and to offer
variety that may lead to distributing the learners in various fields of practice.

With the introduction of the K-12 curriculum in the Philippine educational
system, schools, together with its stakeholders, would now need to cope up with the
changes that it will bring for the expected improvement of student learning and
development. Apart from the additional two years that will be added to the existing
ten years of the basic education level as well as the obligatory Kindergarten level, an
overhaul in the courses will also commence to cater to the needs of the present-day
learners. The new courses that will be implemented under the K-12 curriculum, as
reported by the Department of Education (2010), would give them the competencies
that they would need to become functional, competent, globally-recognized, and
self-sustaining members of the society. With that idea in mind, the question of how
to deliver and assess these new set of competencies, now collectively known as the
21°" Century Skills, should be the top priority of every educational institution in the
basic education level.

Assessing if the 21> Century skills were met is a crucial part of the process.
According to Graham Gibbs (2006), assessment frames learning, creates learning
activity and orients all aspects of learning behavior. In many courses it has more
impact on learning than does teaching. Testing can be reliable, and even valid, and
yet measure only the trivial and distorted learning which is an inevitable consequence
of the nature of the testing (p. 23).

The idea of using paper-and-pencil tests for assessing students’ performance
are now considered as insufficient, because there are other forms of assessment that
could be used to measure students’ understanding. Translating it to the Philippine
context, assessing students’ performance in the K-12 curriculum should be more than
just the typical exams that most Filipino teachers are accustomed to; most especially
because the goal of implementing K-12 in the first place is to make learning more
contextualized, practical, and relatable for all learners, whichever classification they
may belong.

The challenge for schools and educators at this moment is to design assessment
practices that can effectively measure the various products and performances of the
learners. Apart from the usual methods of assessment being practiced by schools in

1St
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the Philippines, this report will also explore other forms of assessment that can be
used to keep track of student learning under the K-12 curriculum.

Analysis
According to the Framework for 21°' Century Learning, as proposed by the
Partnership for 21°* Century Skills (2009), learners must develop certain competencies
that will help them understand concepts better while training them to harness the
fullest potential of these lifelong skills. These competencies, namely, learning and
innovation skills, information, media, and technology skills, and life and career skills
are expected to equip the students with the essential proficiencies that they would
need once they enter the world of work and societal independence. To make sure
that these skills are met, improved learning support systems are established to assist
in achieving these goals. These support systems, like the improvement of learning
environments, opportunities for professional development for teachers and
administrators, revision of curriculum and instruction to cater to the diverse needs of
the learners, and target-specific standards and assessments to measure the
performance of the learners, should be designed in direct relation with the goals that
the institutions want the learners to attain in the long run.

Upon reviewing the 21%* Century Skills framework, one would definitely ask how
competencies like these could be measured. And this is where performance-based
assessments with feed backing come into play. This kind of assessment is different
from the usual, product-based assessment because knowledge and skills are
demonstrated in a subjective manner, which in turn makes it more authentic and
contextualized. This method of assessment is not made to replace the product-based
assessment; rather, it hopes to be considered as another way of effectively assessing
the skills and performance of the learners. Product-based assessment, no matter how
traditional it may seem, it is still considered as an effective way to assess and
measure knowledge. But for the other areas where product-based assessment is
inapplicable, authentic, performance-based assessments are the best option possible.

Connecting the ideas of using alternative forms of assessment for the
implemented K-12 curriculum in the Philippines, some of the goals of its
implementation are directly relating to transforming students into lifelong learners, a
characteristic that is aligned to the goals of the 21* Century Skills Framework.
Unfortunately, alternative assessment practices for the K-12 in the Philippines are not
yet strongly established and disseminated to the educational institutions in the
country. According to SEAMEO-INNOTECH and AusAID’s report on the Regional
Comparison of Basic Education and its Implications for the K to 12 Education Program
(2011), their findings suggest these recommendations:

“To align the learner assessment certification system with the K-12 curriculum,

expanding the range of assessment methods used, and strengthening the role of

formative assessment as an important component of the teaching learning

process” (SEAMEO-INNOTECH & AusAID, 2011);

This particular recommendation primarily focuses on making sure that
assessment practices for the basic education system in the Philippines are aligned
with the standards of the K-12 curriculum. On that note, schools and teachers are
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expected to familiarize themselves with other forms of assessment, like performance-
based assessment, and most especially on using formative assessment as a tool to
track students’ understanding of the contents and tasks at hand.

“Align assessment with standards-referenced frameworks to define outcomes,

to specify content to be learned, and to describe levels of achievement. This

alignment should provide all stakeholders with clear indications concerning

expectations of learning outcomes” (SEAMEO-INNOTECH & AusAID, 2011);

The assessments that the teachers will give to their students must be aligned
with the objectives that they have set for their learners. Aside from that, both the
objectives and assessments should also be aligned with the learning competencies
that the Department of Education provided for all the basic education students in the
Philippines.  Finally, all the students, parents, and concerned members of the
learning community must be able to understand the dynamics of these processes to
use it in the teaching-learning process for their own advantage.

“Replace assessment emphasizing summative tests with formative assessment

approaches” (SEAMEO-INNOTECH & AusAID, 2011);

Summative tests have been considered as the staple when it comes to assessing
student learning. With the implementation of the K-12 curriculum in the Philippines,
it hopes to emphasize the use of formative assessment tools and methods as a better
option for assessing and measuring the learners’ understanding and ability. Formative
assessments, like observations and self- and peer assessments will provide both the
teacher and the students the chance to reflect on their teaching and learning and
then devise new ways to make it better. By doing so, a change can be done without
disrupting the entire teaching-learning process.

“Modify national assessment program to include a combination of item types,

including objective, closed type questions such as short answer and multiple-

choice; as well as open ended tasks that mirror the curriculum and its desired

outcomes” (SEAMEO-INNOTECH & AusAID, 2011);

National assessment programs are usually composed of objective type items
wherein the students must only choose the best answer from the given pool of
options. If this recommendation will be given the priority it deserves, exams would
now really be able to have a greater grasp of assessing student learning through the
inclusion of items that would make the learners think, analyze, apply and
contextualize their learning. That way, teachers will how have a better basis to
check if the learners have met the competencies that have been established for them
to complete during their years in school.

“Train teachers in the use of a wider range of evidence of student learning

than just test scores” (SEAMEO-INNOTECH & AusAID, 2011);

Tests and quizzes have been the constant forms of assessment that have been
used for most basic education schools in the Philippines, wherein the final scores
would dictate the students’ ability to understand the concepts given during
instruction. If the schools and teachers are given the opportunity to explore new
forms of assessment, they would realize that test scores are just one of the many
evidences that can be used to assess student learning. Formative and performance-
based assessments, for instance, provide both teachers and students the chance to
explore the teaching-learning process and improve on their previous practices to
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establish better alternatives. Also, performance based assessments will be able to
showcase the learners’ abilities that couldn’t be measured by test scores alone, like
actual demonstrations, experiments, oral presentations and the like.

“Develop assessment techniques and strategies for mathematics and science

that offer the opportunity to assess enabling skills in the sequence of the

subject” (SEAMEO-INNOTECH & AusAID, 2011);

Science and mathematics are two academic subjects which most schools give
their utmost priority. To make sure that every learner performs better on these
courses, teachers must introduce and use assessment techniques that would enable
the students to perform better and fully understand the constructs of the specific
topic or task that will be given to them. That way, learners will have a better chance
of meeting up the competencies that are expected from them.

“Develop rubrics for assessment needs during curriculum writing to illustrate

their use and to identify the kinds of learning outcomes and quality learning

expected of students” (SEAMEO-INNOTECH & AusAID, 2011);

Because most Filipino teachers rely on test scores to assess and evaluate
students’ performance on a certain task, the newly implemented K-12 curriculum
hopes to re-introduce the use of rubrics for assessing student learning. These rubrics
will change how teachers evaluate students on the tasks given to them, because
performance-based assessments would showcase the students’ ability to demonstrate
how they understood the learning experiences that the teachers facilitated for them
during instruction.

“Expose criteria for performance-based assessment tasks to skills audits, in

order to ensure that tasks are realistic, well-specified, and measurable”

(SEAMEO-INNOTECH & AusAID, 2011);

If rubrics will then be used as a major tool to assess student learning in the
enhanced basic education program of the Philippines, then it is a must for schools,
particularly the teachers, to provide specific indicators that would describe the
tangible expectations that they have for the students. By providing specific
descriptors of performance, students, and even the parents, will have a much clearer
understanding on how the students are being graded based from the outputs that they
will demonstrate or present.

“Involve written performance-based assessment tasks in mathematics and

science that mix both traditional and authentic assessment” (SEAMEO-

INNOTECH & AusAID, 2011).

Authentic assessment is considered to be a strong evidence to indicate student
learning, because assessment in this form will provide the teachers a chance to see
how students’ interpret the concepts in their own manner, making it more
personalized and relatable for them. If authentic assessments like journals and
portfolios are utilized to its highest potential, the teachers and students would then
have a clear picture of how they improved their practice from the beginning up to the
very recent academic activity. Using these forms of assessment on mathematics and
science, however, will also change how teachers view students’ understanding when
it comes to these courses, because most teachers associate understanding and
mastery with the students’ ability to solve problems alone.
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Synthesis

Taking a closer look into these recommendations, one of the major themes was
the suggestion that educators must consider other forms of assessment aside from
their tried and tested paper-and-pencil tests. When it comes to assessing students’
learning, it’s not exclusive to written exams, when in fact formative and
performance-based assessments vary in such a way that it can assess different facets
of students’ performance - from their verbal ability through oral presentations, to
application of understanding by experiments and demonstrations, or even through
their reflection journals to assess their ability to contextualize their learning.

Assessing these learning activities require teachers to provide feedback, so that
learners would know how their performance was viewed and graded by the teacher.
Feedback, as defined by Butler and McMunn (2006), is information that can be oral or
written and should focus on helping pinpoint areas of strength and weakness.
Feedback should provide a person with information on how to improve, and if the
feedback is “good” enough, guidance may not be needed. Feedback answers the
“what do | need to know?” questions about the work (p. 143). These forms of
comments should provide encouragement and positivity so that the learners will be
able to translate these as the teacher’s way of guiding them to produce and perform
better for their learning tasks.

Another important point to take note of was the mention of the use of rubrics
for assessing the learners’ performances and products in the various courses that
they’ll be taking under the new curriculum. Rubrics, as defined by Butler and
McMunn (2006), are scoring guides containing the criteria used to evaluate a student’s
performance for a particular task (p.93). These rubrics provide the learners with the
different components that will make up their grade. By providing this in advance, the
students will know the expectations that have been set for them, and which
component to give more focus on to maximize the chances of getting high scores on
the task.

Encouraging the constant use of rubrics for the learning activities that will fall
under the K-12 curriculum will give the learners to chance to see how they will be
graded by their teachers. It would also allow them to improve on their practice so
that they can receive better remarks once they complete the tasks given to them.
Moreover, the use of rubrics will somehow give the students a better explanation of
the quality of their work through the descriptions indicated for each criterion. It also
removes subjectivity because the criteria and its descriptors will speak for itself.

In order for the use of rubrics to be successful, teachers must undergo training
which is geared on teaching them how to effectively design, implement, and
maximize the use of these scoring guides for the learning activities that they will give
the students during instruction. Furthermore, students and parents should also be
informed of its use, so as to be aware of how these grading techniques work for their
advantage.

Third, one recommendation mentioned that efforts should be made to improve
the delivery of instruction for Mathematics and Science courses. Indeed,
competencies on these subjects are indicators of academic success, but if one of the
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goals of enhancing the basic education curriculum is to transform the students into
lifelong learners with moral values, mastering and applying learned concepts from
these two courses would not be enough. Going back to the 21* Century Skills
framework (2009), the message implies that aside from mathematics and science,
courses falling under the categories of arts and social sciences are equally essential in
making the learners become successful in the 21°* century. Applying that now to the
local context, schools must also invest time in helping the students improve their
performance in all subjects across levels, not just in math and science.

The suggestion to modify national assessment exams to include open-ended and
subjective questions and items might change how the students would perform on
these tests. Subjective assessments, like essays for instance, provide an authentic
and in-depth way of looking into the student’s level of understanding on a certain
concept or task. If examinations are designed to have both objective and subjective
types of tests, it somehow provides a more holistic way of assessing the student’s
overall performance, making it a better option than just solely relying on objective
types of tests.

Based from SEAMEO INNOTECH’s K-12 Report (2012) segment on Curriculum and
Assessment Pathways, they projected that learners will undergo major assessments to
measure their level of overall performance during their 6th, 10th, and 12th year,
wherein they’ll receive their primary school, high school, and advanced high school
diplomas respectively if they’re able to meet the standards that have been set for
them.

These aforementioned standards and the revised plans for assessing the
students’ performance during these levels are still unavailable at the moment, but if
taking into account the previous educational framework that was used in the
Philippines, assessment for these years would be just like the way it was used to be:
written exams distributed among the grading periods that will cover the topics taken
over the course of the academic year. Now that a new curriculum is being
implemented, the way of assessing their level of performance during these three
major “academic stopovers” should also be redesigned so that it’s aligned to the goals
of the new program while targeting the specific skills that the students should have
mastered during their years of study. Apart from the written exams, performance-
based examinations should also be taken into consideration because they can offer a
different perspective when it comes to measuring the learner’s grasp of the
competencies. This applies perfectly in assessing the learners’ performance before
their 12 year graduation, most especially because Grades 11 and 12 will focus on
consolidating the knowledge and skills that they acquired from the beginning,
together with the new courses that they took which focuses on various fields, ranging
from science and technology, agriculture and fisheries, music and arts, business,
entrepreneurship, etc.

According to Bloxham and Boyd (2007), assessment strongly influences
students’ learning, including what they study, how much work they do and the
approach they take to their learning (p. 29). If the assessments are designed in such
a way it wasn’t able to make a full, in-depth assessment of the targeted and expected
skills, the students might end up not fully understanding the concepts, or only
understanding a small portion of the entire idea, therefore not attaining the required
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competencies expected from them. With the implementation of the K-12 curriculum
in the Philippines, assessment of learner’s performance is crucial, because it will
dictate if the program is to be considered as successful and beneficial, or not.

Recommendations

To ensure that K-12 curriculum adheres to its goals and makes their visions a
reality, the researcher suggests the following recommendations to ensure the success
of the implementation of the enhanced basic education program in the Philippines:

First, schools must continue using the Understanding by Design (UbD)
framework in delivering and facilitating instruction for the students. Since the UbD is
more of a format of delivering the curriculum, using it during the implementation of
K-12 would not be intrusive as assumed by some educators in the field. In fact, the
goal of UbD to promote understanding is actually aligned with DepEd’s goal of making
learning a lifelong experience and journey for its learners. It’s important to note,
however, that the unit plans that will be drafted should be alighed from the
objectives up to the assessments of learning.

Second, the introduction and use of rubrics, peer reviews and self evaluations
would be a great help in making a more effective way of assessing the students’
performance on various tasks during their years of study. The rubrics will guide them
on how to perform and accomplish the tasks using the indicators that would
categorize their quality of work. Aside from that, rubrics eradicate the sense of
unfair distribution of performance marks, because the clearly stated criteria for each
component to be graded will be there to state the accepted conditions. As stated by
Bloxham and Boyd (2007), self- and peer assessment are crucial elements of helping
students to learn from their assessment and become more autonomous learners (p.
30). By this, it means that when the students are given the opportunity to serve as
assessors of their own and their peers’ performances, they tend to become critical
and responsible for their actions, thus making them more self-regulating and
independent learners and individuals.

Next, introducing the use of student diaries as a form of assessing their
performance would help them reflect on their own learning. For the educators, on
the other hand, these journals will serve as an evidence of learning and their
personalized view of the teaching and learning process. Litao and De Guzman (2008)
mentioned that, “Considered as an effective alternative authentic assessment tool,
student diaries can powerfully capture important attributes of teaching and learning
situations and other realistic social processes in the classroom, which may provide
insights for teachers, as well as course developers” (Foreword, vii).

Fourth, some of the courses for the 11th and 12th year should be designed
based on the learners’ region and its major industries to increase the number of
experts for that particular field or discipline. The goal here is not to isolate and
contain these learners to their respective regions, but instead to develop each
province or state into a self-sustaining and fully developed area capable of providing
services, opportunities, and resources for its citizens. Of course, the effect of this
particular proposal would take a longer period of time before it appears, but if these
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courses were properly designed, executed, and assessed, a positive effect could be
possible.

Finally, schools, particularly the teachers and students, should be aware on
how to harness performance-based assessments as a method to measure one’s level of
understanding of a particular concept or task. As mentioned in the earlier parts of
this paper, there are other ways of assessing student learning aside from the
traditional and overly used paper-and-pencil tests. Through performance-based
assessments, students can express and demonstrate their understanding without the
limitations of book definitions and explanations, because they’ll express it through
their own means, which makes it more contextualized, personalized and original.

References

Bloxham, S., & Boyd, P. (2007). Developing effective assessment in higher education:
A practical guide. New York, NY: Open University Press, McGraw-Hill Education

Bryan, C., & Clegg, K. (Eds.). (2006). Innovative assessment in higher education. New
York, NY: Routledge.

Butler, S., & Mcmunn, N. (2006). A teacher’s guide to classroom assessment:
Understanding and using assessment to improve student learning. San
Francisco, CA: Jossey-Bass.

Care, E., & Valenzuela, E. (2011). Regional comparison of basic education and its
implications for the K to 12 education program. Manila, PH: SEAMEO-INNOTECH

& AusAID.
Department of Education. 2010. Discussion Paper on the Enhanced K+12 Basic
Education  Program. Retrieved from

http://www.deped.gov.ph/cpanel/uploads/issuancelmg/K12new.pdf

Litao, R., & De Guzman, A. (2008). Authentic assessment: Using student diaries in
today’s classrooms. Manila, PH: UST Publishing House

Partnership for 21st Century Skills. (2009). P21 Framework Definitions. Retrieved
from http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

Partnership for 21st Century Skills. 2011. Framework for 21st Century Learning.
Retrieved from http://www.p21.org/storage/documents/1.  p21 framework_2-
pager.pdf

i 1SSN 2094-1412, PEMEA, December 2011


http://www.deped.gov.ph/cpanel/uploads/issuanceImg/K12new.pdf
http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf
http://www.p21.org/storage/documents/1.__p21_framework_2-pager.pdf
http://www.p21.org/storage/documents/1.__p21_framework_2-pager.pdf

