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Abstract 
The non-optimal use of technology in counseling assessment makes the problem 

identification less accurate. Counseling assessment applications that are able to 

identify problems precisely are a necessity for counselors / counseling guidance 

teachers. The use of Google API speech to text allows the development of web 

applications that produce text outputs from voice input that can facilitate the 

process of diagnosing modalities and sub modalities of counselees / students. The 

method used in system development is Prototype which has advantages in faster 

development time. Combined with the Neuro-Linguistic Programming method, it 

will increase the accuracy of the diagnosis of modalities and sub modalities of 

counselees/students. The developed application has been tested functionally with a 

value of 65.63% which is included in the interpretation of 'Feasible', so it can be 

stated that the developed counseling assessment application is in accordance with 

user needs and feasible to use. 

 This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. ©2021 by author. 

I. INTRODUCTION 

A counselor must be able to analyze problems properly, effectively, unhurriedly while still going 

through the right assessment process [1], where the assessment process is important to be carried out 

carefully according to existing rules, because errors in problem identification during assessment will lead 

to failed treatment or trigger consequences of treatment that are detrimental to the counselee or source [2]. 

Several procedures can be carried out during the assessment process such as interviews, forms with online 

applications, mental status checks to screening mechanisms where the manager of the assessment procedure 

determines the quality of the treatment provided. However, all of these processes require a lot of time so it 

is not efficient and effective when the counselee wants to get diagnostic results as soon as possible, so some 
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kind of media is needed to support the assessment process. In an effort to minimize errors in problem 

identification during assessment, it is necessary for technology to be able to support the stages carried out 

during assessment and be able to manage and process the data obtained, but until now there have not been 

many technologies that have this capability. 

The use of technology-based assessments has been carried out by several parties as well, such as those 

conducted by Bayu Selo Aji, et al, who utilize online form applications from googleform and jotform in 

supporting the implementation of guidance and counseling assessments [3]. Besides online form 

applications, technology in assessment also utilizes Computer Based Test (CBT), especially in certain types 

of tests such as those conducted by Wayan Eka, et al [4], even in an effort to support the counseling process, 

especially in the administrative process, many IT-based applications have been made as done by Jadiaman 

Parhusip, et al [5]. Most of the use of technology for assessment is in the world of education, this is done 

to support guidance and counseling activities which have a very important role in the process of forming 

students' personalities as well as to solve student problems. In addition, currently there are many API-based 

technologies that support the implementation of guidance and counseling assessments, as developed by Ni 

Kadek Eva Anggareni, et al. who utilize Google Speech API services to get and identify children's voices 

in order to find out the problems being experienced [6]. The use of these various technologies indirectly 

facilitates the work of guidance and counseling assessment, but the absence of counseling techniques 

implemented with them makes the use of this technology not optimal for identifying problems during the 

assessment process. 

Given the importance of problem identification, designing a systemic data-based comprehensive 

counseling program requires systemic assessment, which is aimed at identifying larger needs [7]. In an 

effort to design a comprehensive counseling program, one of the commonly used techniques is Neuro 

Linguistic Programming (NLP). Neuro Linguistic Programming is simply described as a methodology that 

models human experience and communication. In NLP there is a system of individual modalities and sub-

modalities that can be installed, reinstalled, uninstalled, edited, and modified according to the planned goals. 

Modality is a person's representation system related to the way a person interacts with the outside world 

through the five senses in receiving, storing, sorting, and using information. While sub modalities are the 

encoding of sensory information absorbed visually (V), auditory (A), kinaesthetic (K), ovlactory (O) and 

gustatory (G). Everyone has all modalities, but can be categorized based on the tendency of their 

submodalities, with the known tendency of the modality and sub-modality of the coseli which will then 

make it easier for the counselor (counseling teacher) to explore, find the core of the problem, and direct the 

client / client in finding solutions to their problems or developing their potential for the better. 

Not optimal use of technology in counseling assessment makes the lack of accuracy in problem 

identification carried out, by using the Google API speech to text, it is possible to develop web applications 

using scripts to produce text output with voice input. By using this technology, the problem of counseling 

teachers in terms of diagnosing counselees that require a long time will be resolved. The ability of the 

Google API speech to text in converting from voice to text makes it easier in the process of diagnosing the 

counselee, by utilizing the conversion owned by the text data obtained is then analyzed according to the 

use of verbs to determine the modality of the counselee, so that it can be concluded that the criteria for 

modality and sub modality of the counselee. The results of this conclusion can be used by the counselor in 

carrying out further handling of the counseling process to the counselee. This mechanism is offered as a 

solution to the problem of optimizing the use of technology in counseling assessment, so that it is expected 

to be able to increase the effectiveness of time and be a solution to fix some problems such as 

communication interventions during the assessment process, as well as being a well-documented track 
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record of counseling. It is hoped that with this NLP-based counseling assessment application, more precise 

problems can be obtained so that it can provide more effective and efficient treatment and follow-up. 

II. METHODS 

Efforts to utilize technology in the field of guidance and counseling have become one of the important 

studies that have been observed recently, many variations and types of technology have been used but have 

not been optimally utilized, one of which is due to the rarity of counseling techniques implemented in 

applications or information systems in the field of guidance and counseling. In this research, several stages 

are carried out in an effort to achieve the expected research results which include several activities such as 

collecting counseling data derived from student assessments, extracting features and analyzing counseling 

data and the follow-up recommendation process, as shown in Figure 1 below. 

 
Figure 1. NLP Application Development Model 

The use of the Prototype development model as a life cycle used during application development is 

intended to provide better fulfillment of needs with faster development time, so that it is expected to obtain 

the expected quality even with limited time [8]. 

 
Figure 2. Prototype Model Development Phase [9] 

A. Data collection 

The data collection mechanism is the beginning of the stages carried out during this research, data 

collection is carried out by utilizing speech-based assessment sessions conducted between counselors and 

counselees / students, using speech to text technology to obtain student speech-based text data. The text 

data obtained will then be extracted features that can be used in the further analysis process. 

Speech recognition is a technology that aims to translate human speech or voice into text according to 

the language used, in general, the mechanism of speech recognition is realized in several forms of 

technology such as automatic speech recognition and machine translation. [10]. Along with the 

development of deep learning, speech recognition technology has begun to be widely used in various fields 

by utilizing several systems such as commercial APIs that are very good at recognizing Google API speech 

to text or Naver's Clova Speech, or using open systems such as Kaldi which are freely available but still 

maintain the security of their data. There are also many who use conventional speech recognition 
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technologies such as Gaussian mixture models or hidden Markov models in translating human speech or 

voice into text. [11]. 

 
Figure 3. Speech to Text (STT) Models using Conformer. 

As one of the technologies in speech recignition, the Google speech to text API is a Web API that uses 

Google's speech recognition technology with speech recognition models from 120 languages and dialects. 

This Web API requires a link connected to the internet so that it allows input in real-tim but cannot change 

the model used nor can it know the training data and structure of the recognition model [12]. In recent years, 

Google has continuously improved the accuracy of speech recognition by utilizing deep learning 

technology, reducing detection errors to 8 percent in 2015 [13]. Based on this capability, this research 

utilizes Google API speech to text technology to obtain text data sourced from student speech during the 

assessment process. 

Feature extraction is performed on the convention result text from speech during the assessment. 

Extraction is done by breaking the sentence into words by referring to the root word, this extraction 

mechanism is done to find the value of each feature or word obtained [14]. The extraction results obtained 

will be grouped based on the use of verbs to determine the type of modality and sub modality of students, 

the NLP algorithm is very instrumental in the process of analyzing the features of the extraction results to 

obtain the type of modality and sub modality of students, where the type of modality and sub modality 

obtained can be used by the counselor in conducting further handling of the further counseling process. 

B. Neuro-Linguistik Programming 

According to the Encyclopedia of Systemic NLP and NLP New Coding NLP is defined as patterns or 

programming created from the relationship between the brain (neuro), language (linguistic) and body state. 

Based on this, it can be concluded that NLP is a mind programming (human brain) that utilizes language as 

a medium, both verbal and nonverbal so that it can produce thoughts or behavior, in this case verbal and 

nonverbal language have the same position as a source of information that affects behavior. 

In this study, the use of NLP is applied in the learning model, especially in analyzing the use of learning 

modality words. In learning, the teacher will convey a variety of diction, especially regarding the 

modalities/learning styles of students. There are three main learning styles that are used as text data 

classification in this study, namely [15]: 
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a. Auditory, where this type has the power to stimulate brain waves using sound capturing 

information, so that they are able to learn by relying on hearing to understand and remember. In 

this type, the material will be easily understood by students if it is delivered using words with 

auditory categories such as hearing, faint, noisy, explaining, etc. 

b. Visual, where this type has the power to stimulate brain waves using captured image information 

(visual capturing), so that it is able to learn by emphasizing visual acuity. That way students will 

easily absorb material if it is delivered using words that are visual categories such as seeing, 

reading, looking, staring, etc. 

c. Kinesthetic, where this type has the power to stimulate brain waves using movement and feeling. 

In this type, students will easily understand the material if it is conveyed through words that are 

kinesthetic such as moving, thinking, surviving, doing activities, etc. 

Examples of words commonly used in learning based on modality can be seen in table 1 below. 

Table 1. Vocabulary Examples of Modalities using Bahasa Indonesia.[16] 

 
C. Follow-up 

The use of text data indirectly requires alignment and adjustment in data processing until the expected 

results are obtained. This alignment and adjustment process goes through several stages that need to be 

observed because the processing results become recommendations for follow-up to the counseling 

assessment carried out. The stages carried out during the data processing process are [17]: 

a. Diagnosis Session, is a process carried out to analyze the problems faced by students, the stage 

is carried out by utilizing speech to text technology which is analyzed using NLP techniques as 

reviewed above. 

b. Prognosis Session, is a procedure to prepare a counseling session plan to determine the goals to 

be achieved in each counseling session and the goals in general. There are several outcome-based 

questions prepared in this session to intervene students to explain the goals to be achieved. 

c. Treatment Session, this stage is carried out to obtain the final results of the counseling session 

by utilizing various existing counseling techniques, where each technique chosen is given 

guidelines or stages of use. 

d. Evaluation Session, this stage is carried out to determine the results of the previous stages, in 

this evaluation stage, student self-reflection is carried out so that it can be seen whether there have 

been positive changes to students. In addition, follow-up notes and the date of the follow-up 

session are also given, if any. These stages are shown in figure 4 below. 

 



Prabowo B.U., Rafika A., Muchammad S.M., Moch.K 

Applied Technology and Computing Science Journal, Vol. VI, No. II,  December  2023, 152-166  

 

 

157                                                                                                                        E-ISSN:2621-4474, ISSN:2621-4458.  

 
 

Figure 4. Follow-up Session 

D. Testing 

Testing is carried out to determine the extent to which the application is able to meet the needs and 

desires of users. This needs to be done to find out whether the functional application has been able to run 

as expected and whether the application has been able to meet the needs of the user, as well as to capture 

input from users regarding functional deficiencies or additions that can be used in further updates. BlackBox 

testing is used in this test by considering the background of users who are mostly counseling teachers in 

schools. 

The blackbox testing process focuses on knowing the functionality of the features contained in the 

application that has been made including the expected appearances, some of the questions used in the test 

as shown in Table 2 below. 

Table 2. Example of blackbox testing questions 

Questions 
Linkert 

Scale 

Does the application dashboard display the required information? 1 - 5 

Can the ‘counseling data’ menu be used properly? 1 - 5 

Can the ‘Diagnosis page’ in the counseling menu be used properly? 1 - 5 

Can the ‘Prognosis page’ in the counseling menu be used properly? 1 - 5 

Can the ‘Treatment page’ in the counseling menu be used properly? 1 - 5 

Can the ‘Evaluation page’ in the counseling menu be used properly? 1 - 5 

The use of a Likert scale as an answer to the question aims to measure how much the user agrees with 

the statement being asked, this is in accordance with the main principle of the Likert scale in determining 

the location of a person's position on a continuum of attitudes towards objects, ranging from very negative 

to very positive. [18]. In the scale we use there are five choices that describe formats such as: Strongly 

Disagree, Disagree, Disagree, Agree, Strongly Agree with values as shown in table 3 below. 

 

Table 3. Answer Score 

Answer  Score 

Strongly Disagree (STS) 1 

Disagree (TS) 2 

Somewhat Disagree (KS) 3 

Agree (S) 4 

Strongly Agree (SS) 5 

In an effort to measure the answers given by respondents, it is necessary to prepare a formula that can 

be used to calculate them. Based on research conducted by Matlubul Khairi [19], obtained a calculation 

mechanism as follows: 

1. To calculate the answer score given by the respondent, the following formula 1 is used: 
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 𝑎𝑛𝑠𝑤𝑒𝑟 𝑠𝑐𝑜𝑟𝑒 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 × 𝑠𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 (1) 

2. To obtain the ideal answer score, the following formula 2 is used: 

𝑖𝑑𝑒𝑎𝑙 𝑎𝑛𝑠𝑤𝑒𝑟 𝑠𝑐𝑜𝑟𝑒 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑠 × 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 × ℎ𝑖𝑔ℎ 𝑠𝑐𝑜𝑟𝑒 (2) 

The calculation results obtained are then used to determine the feasibility of the application that has been 

made, using the following formula to obtain the percentage of application feasibility.  

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑒𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑎𝑛𝑠𝑤𝑒𝑟 𝑠𝑐𝑜𝑟𝑒

𝑖𝑑𝑒𝑎𝑙 𝑎𝑛𝑠𝑤𝑒𝑟 𝑠𝑐𝑜𝑟𝑒
× 100% (3) 

Classification of application feasibility is divided into four categories based on the percentage value 

obtained. The division of the percentage range in determining the application feasibility category is shown 

in Table 4 below [20]. 

Table 4. Application Feasibility criteria 

Feasibility Percentase Inteprestation 

76% - 100% Very Feasible 

51% - 75% Feasible 

26% - 50% Enough 

0% - 25% Less Feasible 

III. RESULTS AND DISCUSSION 

In the development of NLP-based counseling assessment applications, there are two types of users, 

namely administrators and counselors / counseling teachers. Each user has a different role in the application, 

so it is necessary to define the role of each user. 

1. Role of School Admin 

School Admins play a more role in managing applications in the school environment, which is shown 

in several ways, namely: 

a. Manage counselor / counseling teacher data such as adding counseling teacher data, changing 

counseling teacher data, and deleting counseling teacher data. 

b. Managing school identity data such as school name, NPSN, school address 

c. Manage collective reports of counseling results 

d. Obtaining statistics on counseling assessments that have been conducted. 

2. Role of counselor/Counseling teacher 

Counselors, in this case counseling teachers, perform several roles, especially in the implementation 

of counseling assessments, which are shown in several ways, namely: 

a. Can carry out counseling assessment activities according to the selected counselees 

b. Can enter data on counselees or students participating in counseling 

c. Review or evaluate the results of counseling that has been done 

d. Choose counseling techniques that are appropriate for the counselee 

e. Providing and printing reports on counseling results 

f. Provide follow-up recommendations on counseling results 

 

A. Application Modeling 

By knowing the role of each user and the needs of counseling assessment in accordance with the NLP 

method, it can be obtained a counseling assessment application system design using several system 

designers such as Flowchart, UML and ERD as drawn in Figure 5 below. 
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Figure 5. Flowchart of Counseling Assessment Application 

As shown in Figure 5 above, the administrator will first input the counselor / counseling teacher 

data, then the counselor / counseling teacher will enter the counselee data or counseling participant data. 

Then the counselor will start the counseling session by using Google API speech to text to detect the 

modality and sub modality of the counselee. After the session ends, the counselor / counseling teacher will 

evaluate the results of the counseling that has been obtained, to consider the need for further sessions or 

not, besides that the counselor / counseling teacher will print a report on the results of counseling as proof 

that a counseling session has been conducted. 

 
Figure 6. Use Case Diagram of Counseling Assessment Application 
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Figure 6 shows how each actor has their respective roles according to the needs and functional system. 

Figure 6 also shows the interaction relationship between the system and actors where in some functional 

systems such as student data and reports that can be accessed by several actors. Flowchart and Use case 

diagrams also directly require a database entity that is used to store data, where the database entity is 

arranged in a table with the structure shown in Figure 7 below. 

 
Figure 7. Table Structure 

The table shown in Figure 7 above is intended to store data on words that are classified into modality 

and sub-modality groups. The use of the "status" field in the table is a marker that the stored word is included 

in a particular modality caterogy, such as status 1 for the Visual modality group, status 2 for the Auditory 

modality group and status 3 for the Kinesthetic modality group, this grouping is the basis for the process of 

diagnosing student modulation and sub modulation during the counseling process. Some examples of these 

word classifications are shown in figure 8 below. 

 
Figure 8. Example of word classification in the table 

 

B. Construction 

After going through the process of planning and modeling the system, in the next stage, the translation 

of the modeling results into an NLP-based counseling assessment application follows the system 

development. By utilizing the NodeJs programming language as a back end combined with a Laravel-based 

API in accessing the database, a website-based NLP-based counseling assessment application is developed 

with the hope that the application can be accessed anywhere and anytime as long as it is connected to the 

internet. 
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Figure 9. Application Login Page 

In Figure 9 shows the login page, the login page is intended for counselors in this case the Counseling 

Guidance teacher, admin and students with the same display. Counselors can login using the email and 

password provided by the school admin, while students login using the student identification number. 

 
Figure 10. Application Dasboard 

In the dashboard page as shown in Figure 10, several data are displayed such as the number of 

assessments that have been carried out, the number of students including the advanced assessment schedule. 

This page also shows a graph of the performance of counseling assessments that have been carried out. 

 
Figure 11. Student Diagnosis Page 

After entering student data, at the next stage the counselor can diagnose the type of modality and sub 

modality of the student, by utilizing Google API speech to text technology to obtain text data sourced from 

student speech during the assessment process which will be extracted features in it by breaking the sentence 

into words that refer to the base word owned. The extraction results obtained will be grouped based on the 

use of verbs to determine the type of modality and sub modality of students, the NLP algorithm is very 

instrumental in the process of analyzing the features of the extraction results to obtain the type of modality 

and sub modality of students. 
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Figure 12. Diagnosis Results of Student Modalities and Sub Modalities 

The dominant modality value indirectly becomes the modality type of the counselee / student, knowing 

the modality type owned by the counselee / student can determine the next assessment stage. In the 

'prognosis' stage, based on the modality type, the general goals and objectives of the counseling session can 

be determined, for example if the modality type is 'kinesthetic', the general goals and objectives of the 

session are more likely to conduct a visual assessment or depiction of activities. With the general goals and 

objectives of the session known, then the 'counselee treatment' can begin using the appropriate counseling 

techniques, where through this session it is hoped that the problems of the counselee / student can be better 

known using the available counseling techniques. 

 
Figure 13. Counselee treatment session 

The results obtained during the 'counselee treatment' session become the final results in the 'evaluation 

& reflection' session, the data in the 'evaluation & reflection' session is also used in the 'follow-up' session, 

where in the 'follow-up' session it will be determined whether the assessment will be continued again and 

when the follow-up session is scheduled, but if the assessment process is deemed sufficient, it can be ended 

immediately. All results obtained in each assessment session that has been carried out will be summarized 

in the form of a report as shown in figure 14 below. 
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Figure 14. Assessment process report 

 

C. System Testing 

The testing stage is carried out to determine the user's perception of the counseling assessment 

application developed whether it is in accordance with the user's needs or not. Questions aimed at testing 

the system can be seen in table 2 above which uses a linkert scale of 1-5 [21] as the measuring method. In 

addition to being used to determine user perceptions, testing was also carried out to determine the level of 

user satisfaction with the application developed, involving around 32 counseling guidance teachers who are 

members of MGBK in Blitar district, the results of system testing are obtained as shown in table 5 below. 

Table 5. Questionnaire Results related to user perceptions of SILAKON-NLP 

No Question 
Reespondence Answers 

Σ % 
STS TS KS S SS 

1 
The developed application can help with 

daily work/activities. 
        28 140 100% 

2 

The capabilities of the application are in 

accordance with the expected functions 

for counseling services. 

    2 8 18 128 91% 

3 
The Dashboard menu in the application 

can display the required information. 
  1   9 18 128 91% 

4 
The Client Data menu can be used 

properly. 
  1   10 17 127 91% 

5 

The Diagnosis page can be used to 

determine the type of modality and sub-

modality of the client. 

    1 11 16 127 91% 

6 
The Prognosis page can be used to 

determine the purpose of counseling. 
  2   11 15 123 88% 

7 

The Treatment page can be used to 

provide counseling services according to 

the chosen technique. 

    2 10 16 126 90% 

8 

The Evaluation page is able to present 

information obtained during the 

counseling process. 

    2 11 15 125 89% 

9 

The Follow-up page can be used to 

determine the schedule for continuing 

counseling. 

    2 10 16 126 90% 
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No Question 
Reespondence Answers 

Σ % 
STS TS KS S SS 

10 
The Report menu displays the 

counseling implementation report. 
    2 12 14 124 89% 

11 
Other menus can be used according to 

their functions. 
    2 12 14 124 89% 

12 
The Counseling Assessment Application 

is easy to understand and use. 
  1 1 11 15 124 89% 

Based on table 5 above, most respondents agreed and strongly agreed with the statements submitted in 

the questionnaire which indirectly showed that the developed counseling assessment application was easy 

to understand and use. Based on table 5, some data were also obtained such as 65.63% of respondents 

strongly agreed, 31.25%, and 3.13% of respondents disagreed as shown in figure 15.  

 
Figure 15. Graph of the percentage of respondents' answers per answer category 

If only referring to the percentage of respondents who strongly agree in the classification of application 

feasibility according to the categories contained in table 4 above, it can be concluded that the percentage of 

65.63% is included in the interpretation of 'Feasible', so it can be stated that the counseling assessment 

application developed is in accordance with user needs and feasible to use. 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

The non-optimal use of technology in counseling assessment makes the lack of accuracy in problem 

identification carried out. The use of Google API speech to text allows the development of web applications 

that produce text outputs from voice input which can facilitate the process of diagnosing modalities and sub 

modalities of counselees/students. Through this research, a counseling assessment application has been 

developed that utilizes google API speech to text in obtaining the type of modality and sub modality of the 

counselee/student, the counselor/counseling teacher can obtain the type of modality and sub modality of 

the counselee/student from the voice input obtained when the counselee/student tells the story. By obtaining 

the type of modality and sub modality of the counselee/student, the counselor/coaching teacher can 

determine further assessment steps and more appropriate counseling evaluation. In further research, it is 

recommended to develop an android-based application and integrate it with the school information system. 
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