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Abstract
This study aims to see the ability of students' public speaking performance, so that the development and
validation of the instrument is carried out for the evaluation of the learning. This type of research is
quantitative through a survey of 976 students of communication study programs at universities in the DKI
Jakarta area. The results show that the instrument developed from the modification of 43 items to 33
items has met the psychometric validity requirements with Rasch modeling. The monotonic is fulfilled by
each item on the public speaking instrument through the Andrich Threshold criteria, so that the instrument
with the developed response scale does not provide answers that are confusing to respond.
Keywords: Development; Validation; Public Speaking; Rasch Model
Introduction
The prospect of speaking in public evokes fear and anxiety for many individuals, and speech
anxiety often poses a serious problem (Pfister & Robinson, 2010). Numerous occupations require people
to speak publicly, at least on occasion, and for many individuals the fear and anxiety that it evokes can
greatly impair performance (Slater et al., 2006). While anxiety tends to impair performance on difficult
cognitive tasks generally, it poses especially difficult problems for public speaking (Noor et al., 2021).
Although feeling anxious while speaking in public is a normal occurrence (Glassman et al.,
2016), 33% of the population experience severe and incapacitating anxiety in these situations (De
Oliveira et al., 2012). In addition to debilitating speech-related anxiety, there is evidence that individuals
with public speaking anxiety (PSA) experience impaired speech performance, which affects their social,
occupational, and educational functioning(Hindo & González-Prendes, 2011). Simply stated, specific
objects, thoughts, surroundings, situations, or activities come to elicit anxiety and fear responses (Noor et
al., 2021; Slater et al., 2006).
A barrier for everyone who must speak publicly is public speaking anxiety, describes the most
heavily examined and researched communication constructs (1909 to present) by the discipline of
communication studies (Jones et al., 2012). Estimates suggest as many as 80% of the population
experience context-based communication apprehension with over 70% related to the speciﬁc context of
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public speaking (Wadkins, 2021). (Poeschl, 2017; Thomson & Rucker, 2002) estimated that 1.3 million
students enroll each year in public speaking courses, translating into as many as 910,000 students
experiencing anxiety. A major challenge for students involves learning to manage the anxiety associated
with the speaking context. Most classes recommend students practice a speech to reduce the anxiety
levels.
In Indonesia, it is rare to find research on public speaking, but there are several studies from
(Habiby, 2012) which discuss the effectiveness of public speaking training. For this reason, the evaluation
of learning can be done from the student's point of view, so that a measurement instrument is needed on
public speaking performance in order to determine the development of students' abilities (Cirik et al.,
2015).
Many questionnaires have been designed and used successfully in many countries, such as
research related to measuring anxiety in speaking English using instruments related to the Public
Speaking Class Anxiety Scale (PSCAS) (Ismail et al., 2019), Instrument Self-Statement During Public
Speaking Scale (Hofmann & DiBartolo, 2000), Instrument Personal Report of Public Speaking
Anxiety (PRPSA) (Nicolini & Cole, 2019), instrument Speaking Competencies from the Public
Speaking Competency Instrument (Schreiber et al., 2012; Thomson & Rucker, 2002), Instrument
Public Speaking Competency (Schonert-Reichl et al., 2009), and instrument Trait anxiety,
experience, and the public speaking state responses of Finnish university students (PSSR) (Pörhölä,
1997).
Some of these instruments will be modified, namely the PSCAS instrument developed by
(Noor et al., 2021) to measure and identify the specific causes of public speaking anxiety. The
PSCAS instrument consists of four dimensions, namely Communication Apprehension, Fear of Negative
Evaluation, Test Anxiety, dan General Anxiety of Language. Each dimension consists of five items with
options always, often, sometimes, rarely and never (Fenty & Anderson, 2014; Goetz et al., 2003). The
PRPSA instrument consists of 34 items. Instruments related to Public Speaking Competency
Instrument (PSCS) consists of measuring seven dimensions, namely speech introduction,
organization, supporting material, speech conclusion, verbal delivery, nonverbal delivery, and
general competence (Schreiber et al., 2012). PSSR instrument using three measuring dimensions,
namely: State Anxiety-Enthusiasm, Anxiety-Enthusiasm Behavior, and Reticence-Willingness to
Communicate.
These instruments (PSCAS, PRPSA, PSCS, and PSSR) allow them to be adapted into
Indonesian version of performance public speaking instruments for the needs of students in the
communication study program. The instrument will be the latest in this research, by prioritizing the
characteristics in the Indonesian version. Investigate the adapted dimensions and attempt to validate the
questionnaire based on its psychometric characteristics.

Method
This type of research is quantitative through a survey adopted from the post-postivism paradigm
with a questionnaire method in the form of a non-test instrument.
Participant
The respondents in this study were all students who took the communication study program in the
campus area in DKI Jakarta. Number of respondents collected is 976 students to conduct a survey on
public speaking instruments. The determination of respondent criteria was the same as done in the study
(Skriner et al., 2017), the selection criteria were based on previous findings regarding the demographic
variables differentiated respondent perception of instrument.
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Instrument
Evaluation is carried out at each stage to minimize the level of instrument errors or deficiencies.
The stages of expanding this instrument have reached the development stage and validation. The result of
the concept study obtained in the conceptual definition of instrument public speaking Indonesian version
in this study is the implementation of instrument Public Speaking Class Anxiety Scale (PSCAS),
Personal Report of Public Speaking Anxiety (PRPSA), Public Speaking Competency Instrument
(PSCS), and Public Speaking State Responses (PSSR). The modified into seven dimensions of
measurement, namely: speech introduction, organization, supporting material, speech conclusion, verbal
delivery, nonverbal delivery, and general competence. The measurement scale of the instrument consists
of 4 options namely: never, rarely, often, and always.
Dimension
speech introduction
organization
supporting material
speech conclusion
verbal delivery
nonverbal delivery
general competence
Total

Table 1:Guidelines of Instrument
No. Item
1,2,3,4,5,6,7,8,9
10,11,12,13,14,15,16
17,18,19,20,21,22,23
24,25,26
27,28,29,30,31,32,33,34
35,36,37,38
39,40,41,42,43

Total
9
7
7
3
8
4
5
43

Prosedure
Preparation of guidelines for translating and modifying psychological instruments from
(Gudmundsson, 2009) based on standards for psychological education and testing (American Educational
Research Association, American Psychological Association, and National Council on Measurement in
Education) can be seen in Figure 1 below:

Figure 1: Guidelines for translating and adapting
The validation process was carried out by providing an instrument that had been prepared with 43
items, conceptual and operational definitions, and instrument guidelines to each respondent. The results of
the instrument repair were inseparable from expert member checking until the arrangement of instruments
according to dimensions, indicators, and items were stated as appropriate. The next step was that the
Instrument, which had been finalized, was brought back to the experts for item evaluation using a
measurement scale with the following options:
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Never
1

Table 2: Measurement Scale
Category Options
Rarely
Often
2
4
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Always
5

Based on Rasch modeling, the validity analysis is generated using Winsteps software. The
information provided is in the form of information on the suitability of items with criteria, namely:
according to (Cheng et al., 2011; Yan & Mok, 2012) explain that when the data match the model's
expectations, the infit and outfit mean square (MNSQ) in the Rasch analysis. Items with MNSQ values
ranging from 0.50 to 1.50 to indicate a fairly good fit of the data model.
Another opinion of (Lundgren-Nilsson et al., 2014) stated that standard match residues between 2.5 and +2.5 (99% confidence interval) indicated adequate fit of each individual and item residue.
Reliability is viewed as an index of the accuracy of the measures generated by the Rasch model. A value
with a minimum of 0.7 is included in the sufficient category while the correlation value is moderate to
strong between 0.52-0.90.
Finding
Rasch modeling requirements analysis testing is important to note, namely: unidimensional,
monotonization, and fit item:
Unidimensional
Unidimensional calculations for the four response category scales are presented in Table 3 below:
Table 3: Unidimensionality on a scale of four response categories

The results obtained in Table 3 are shown by "Raw variance explained by measure" located in the
"observed" column with a value of 43.5% greater than 20%, so that the instrument meets the
unidimensional requirements (Yu, 2015). Eigenvalue units, namely: 2.7, 2.4, 1.9, 1.8, and 1.6,
unexplained variances, namely: 4.1%, 3.6%, 2.9%, 2.7%, and 2.5%, are in the 3-5% category with very
strong criteria (Ozgul et al., 2018). The percentage variance does not exceed 15% (Sinnema et al., 2016).
Thus empirically the instrument is unidimensional and builds construct validity.
Monotonization
Instruments with a scale of four response categories of frequency scale types from the rating scale
are shown in Table 4 below:
Table 4: Frequency scale of four response categories
Alternative Answer Options
1
2
3
4
Never
Rarely
Often
Always
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The four-category response scale in Table 4 negates the middle value function, so that student
responses are wiser, produce a more precise ranking (Cronbach, 1950; Fordham, 1981; Green, 2010). It
can be seen in the “Observed Average” column which shows the measurements in each response
category:
Table 5: Monotonic properties through the Andrich threshold

The results of the analysis on the rating scale show that there is an increase in the value in the
Observed Average column from negative to positive (Andrich, 2011). The logit value starts from -0.83 for
category one choice (never) to 2.43 for category four choice (always). There is a monotonic increase in
logit value, indicates that the respondent is able to discriminate between category choices and verify the
level of response that agrees.
The Andrich threshold value based on Table 5 moves monotonically from NONE to the negative
logit direction (-2.48), followed by (0.33) logit, and leads to a positive logit (2.14). This monotonic
movement illustrates that the items have conformity with the choice of response category for
measurement. Other information can be found in the “options response functions” through the Category
Characteristic Curves (CCC) analysis in Figure 2 below:

Figure 2: Category Characteristic Curves scale of four response categories
Figure 2 provides information on the boundaries between the specified response categories.
Threshold item values are monotonically determined from low to high and presented in the form of the
curve. The probability of the first curve (1) intersects the probability of the second curve (2), and finally
by the third curve (3). This can be interpreted that the value of the specified threshold item is in the good
category.

Development and Validation of Public Speaking Performance Instruments based on Rasch Model

417

International Journal of Multicultural and Multireligious Understanding (IJMMU)

Vol. 8, No. 6, June 2021

Fit Item
The instrument tested 43 items, 37 items were found to be fit and six items were misfit. Further
information can be seen in Table 6 below:
Table 6: Items fit and items do not fit on a scale of four response categories
PT-Measure
Correlation
MisFit
Fit item
(Fit item)
0,84 logit to 0,68 logit
B9, B10, B11,
B1, B2, B3, B4, B5, B6, B7, B8, B12,
B13, B15, B27
B14, B16, B17, B18, B19, B20, B21,
B22, B23, B24, B25, B26, B28, B29,
B30, B31, B32, B33, B34, B35, B36,
B37, B38, B39, B40,B41, B42, B43
Total

6

37

Table 6 provides information about the fit of the item with the model. Items that match the model
on a scale of four response categories are 37 items, the remaining six items do not fit the model, namely:
B9, B10, B11, B13, B15, and B27. The MNSQ values obtained are sorted from 0.76 logit to 1.33 logit
and the PT-Measure Correlation value is in the range 0.84 logit to 0.68 logit. Items that don't fit, no
repairs were made but it was decided not to use or drop out.
It is important to know the monotonic movement of each measured item, pay attention to Figure 3 below:
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Figure 3: Monotonic Andrich threshold on a scale of four response categories
Based on Figure 3 it shows 37 items on a scale of four response categories, Item analysis is
described in detail to show that a four-category response scale that excludes the middle function is more
likely to be selected. Description of the items of student responses in distinguishing between the choices
'never', 'rarely', 'often', and 'always'. The findings are based on Figure 3 the student's response style is
clearly observed. The line graph for each item is monotonically increasing which shows that the average
is the highest between the two response categories, namely: 'often' and 'always'.
The highest average score fell on item B7 on the “speech introduction” dimension with the
statement "I am not satisfied with my performance". The four-category response scale stands out on the
items with the care dimension. This shows that according to (Kupana, 2015; Lapoint & Butty, 2009)
student response choices based on perspectives on individual and group differences. Student responses on
a scale of four response categories were consistent in reflecting higher agreement (Moors, 2008).
Of the 37 items, there are four items that do not meet the Andrich threshold requirements,
namely: items B5, B12, B14, B24. The four items have a positive increase in movement, but do not meet
the Andrich threshold. The four non-conforming items were isolated as an ordinal scale response category
(Andrich, 2011), while the other 33 items show evidence of using a four-category response scale that is
ordinal.
Other evidence can be explained through the item characteristic curves representing fit and unfit
items, which examines the relationship between items and latent traits, and student responses. Figure 4
presents a grammatical and systematic relationship between these quantities as follows:
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Item fit B22
Misfit B10
Figure 4: Item fit B22 and item not fit B10 on a scale of four response categories
An illustration of item mismatch can be displayed through Figure 4, where the curve shows one
of the very good items, namely: item B22 lies in the “supporting material” dimension with the statement
"My listeners seemed to be interested in the topic of my presentation", because it meets MNSQ, ZSTD,
and Pt Measure Corr. Item match is indicated by the red line curve, so that it can be indicated that the
item fits the model and can be used. The curve for the unfit item is represented by one of the items,
namely: item B10 is in the “organization” dimension with the statement "I found it uncomfortable to be
the center of attention". MNSQ, ZSTD, and Pt. Measure Corr. standards are not met in item B9. It was
concluded that item B9 was declared unsuitable for the model and the item could not be used or
discarded.
Psychometric validity of the instrument with a scale of four response categories
The validity of the instrument with a scale of four response categories from the data of 976
student responses on 43 items. The data obtained fit person as many as 976 student responses and 37 fit
items, further information is presented in Table 7 below:
Table 7: Summary Statistics of the four response categories
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Summary Statistic is the output table of Winsteps version 4.0.1 for analysis of the Rasch model.
Table 7 provides information on the results of internal reliability. Fit statistics or information from the
reliability index in measuring logit which describes the quality of the instrument:
Person Realiability dan Item Realiability in the summary statistics table, person reliability index
with a value of 0.95 and item reliability of 0.99. This is in line with the opinion (Harachi, 2012) that the
ideal level of reliability is greater than 0.90. The Cronbach Alpha value is obtained at 0.96. This indicates
that the quality of the instrument has ideal criteria kriteria (Harachi, 2012; Perera et al., 2018).
Person dan Item Seperation Index the person separation index is 4.24 and the item separation
index is 10.45 which provides information that the level of public speaking is in the range of student
responses. This is in line with the opinion (Mez et al., 2012; Perera et al., 2018) The greater the person
separation index and the item separation index, it means that the possibility of students responding to the
item is likely to be appropriate and how wide the spread of items from easy to difficult items.
Precision of measurement the estimated value of the item is generated in the column "S.E.
Model." measure the standard error for each item estimate. A good standard error in an instrument should
be less than 0,5 (< 0,5) (Perera et al., 2018). The standard error value from data analysis is 0.05 logit, This
means that the precision of measurement can be indicated on a reliable fit item.
Item Calibration inform about the mean score on the item of 0.00 logit and the standard deviation
of 0.55 logit. Item calibration shows the presence or absence of balance across the scale regarding
difficult items (above log 0) and easy items (below log 0) (Mez et al., 2012). Item range information can
be seen in Table 8 below:
Category
Mean
P.SD
S.SD

Table 8: Range of item scales with four response categories
Measure
Range Item
0,00 logit
+1,05 logit to -0,96 logit
0,55 logit
0,56 logit
Total 2SD = 0,55 logit + 0,56 logit = 1,11 logit

In Table 8 the mean score on the items is 0.00 logit and Person Standard Deviation (P.SD) is 0.55
logit. Statistics Standard Deviation (S.SD) is 0.56 logit, the item scale ranges from +1.05 logit to -0.96
logit obtained from the interpretation of Figure 4.7 item-person variable map. This means the calibration
item is in the range of two SD, while the sum of the two SD = 0.55 logit + 0.56 logit = 1.11 logit. The
1.15 logit range is not in the +1.05 logit item range. It can be concluded that the instrument with a scale of
four response categories indicated the presence of a misfit item.
Item-Person Variable Map shows an overview of student responses and items through a variable
map plot on the same logit interval scale (W J Boone & Staver, 2014; William J Boone & Noltemeyer,
2017). Checking on item difficulty, so that effective instruments can be produced to use (William J Boone
& Noltemeyer, 2017; Yacob et al., 2014). A clearer understanding can be seen in Figure 5 below:
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Figure 5: Item-person map variable scale four response categories
Based on Figure 5 above, where the location of "M" as the mean item lies at zero logit (W J
Boone & Staver, 2014; Perera et al., 2018), in Figure 5 presents a test of 37 items, the mapping results
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from the variable map show that the analysis of the statement items in the item measure contains
information on the mean value and Standard Deviation (SD), when the two are combined then the level of
statement items can be grouped. It is known that the acquisition of mean values of 0.0 logit and SD 0.45
logit on items using a scale of four response categories. Mean value 0.0 logit + SD 0.45 logit = +0.45
logit (medium item group limit); Item difficulty level +0.45 logit to +0.90 logit (difficult item group
limit); item difficulty level > +0.90 logit (item group limit is very difficult); then if the mean is 0.0 logit SD 0.45 logit = -0.45 logit (medium item group limit); item difficulty level from -0.45 logit to -0.90 logit
(easy item group limit); item difficulty level < -0.90 logit (item group limit is very easy).
Item B5 and item B7 are very difficult items for student responses in determining the choice of
response categories. Item B5 is on the “speech introduction” dimension with the statement "I was
enthusiastic about the task in advance". Item B7 is in the “speech introduction” dimension with the
statement "I am not satisfied with my performance". The position of item B23 and item B6 is an item that
is very easy to respond to students in determining answer choices. Item B23 is on the “supporting
material” dimension with the statement "During the presentation my heart beat faster than usual", while
item B6 is in the “speech introduction” dimension with the statement "I still feel anxious due to my
presentation".
Conclusion
The characteristics of the modified public speaking instrument are generally related to the ability
of students to interact in the learning environment, psychologically motivated. The instrument is designed
using a scale of four response categories, have a different number of items as the final result of a
meaningful analysis. The use of different scales with different number of items on standardized
instruments is grouped based on the validity of the Andrich Threshold and statistical information analysis
results using the Rasch modeling approach.
Student responses using a scale of four response categories on the Indonesian version of the
public speaking instrument, shows the most dominant dimension of “speech introduction”. This means
that students' responses to the condition of public speaking abilities are based on the perspective of
individual and group differences that are consistent in reflecting higher agreement.
Therefore, for the psychological scale compilers are expected to compile statement items that are
easy to understand and build good interactions with respondents, so that the respondent feels not
intervened. The diversity of data also increases and an overview of public speaking skills in student
responses is more effective. Detailed information and proof of estimation, of course, there is still an
opportunity to carry out the analysis process with other statistical approaches, so that furthermore can
provide complete and more in depth information.
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