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1- Introduction

Academic achievement is a concept in the field diication and its
social effects are multiple and vary accordingtte fields of study. It is
what the student benefits from within the educatianstitution, and it is a
station that enables the student to acquire stiemformation in life from
a group of societal systems. The goal of it is shedent’'s outcome that
distinguishes his personality from the rest of thembers of society. In
recent years, we have noticed the emergence otdheept of artificial
intelligence through smartphones and computersgiwhas a great impact
on the student’s academic achievement.

2 - The problem

Recently, we have observed numerous influencesuniests' academic
achievement, most notably artificial intelligencephbcations through the
use of smartphones and computers. These applisatan directly or
indirectly affect students' academic performancmilar to other factors
such as social, familial, economic, cultural, sdhetated, pedagogical,
curriculum, and teaching programs, as well as th&lent's personal,
psychological, physical, and intellectual charastms. All these factors
influence students' academic achievement to varyeggees. However, the
emergence of artificial intelligence applicationa emartphones can be
more electronically appealing to students and taumsaffect their academic
performance, both positively and negatively. Theref we must research
and investigate this topic to arrive at more effecresults in using sound
methods to address this influence on studentseagi@dachievement. Based
on the problem statement of our study, we can @osentral question
within a central framework suitable for researct atudy:

v" Main Question:

- To what extent does Smartphone use affect students' academic achievement?

v" Sub-questions:

* How does artificial intelligence via Smartphorigeet students' academic
achievement?

* How do electronic games played via Smartphonecaffitudents' academic
achievement?

To answer these questions, we must consider tloeettheal approach
adopted in formulating our problem statement sa twa can build a
conceptual framework based on the theory adoptéusrstudy.
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v" The hypotheses were formulated as follows:

* Main hypothesis: Smartphone use affects studacéslemic achievement
levels.
v" Sub-hypotheses:

« Excessive use of artificial intelligence via Stpaone leads to a decline in
students' academic achievement levels.

» Excessive use of electronic games via Smartphegatively affects
students' academic achievement levels.

3 - Theoretical approach to the study

In the field of sociology of education, proponeruts functionalist
theories believe that educational institutionstheekey to development and
building modern society.” By doing away with giviegplicitly to everyone
what it implicitly demands of everyone, the edumadil system demands of
everyone alike that they have what it does not.gives consists mainly of
linguistic and cultural competence and that retegiop of familiarity with
culture which can only be produced by family upgng when it transmits
the dominant culture(Bourdieu, 1977, p. 494).

Since, according to Bourdieu, the educational sygteesupposes the
possession of cultural capital, which only a mityomf students in fact
possess, there is a great deal of inefficiencypedagogic transmission”.
This is because students simply do not understamat their teachers are
trying to get across. For Bourdieu, this is patady apparent in the
universities, where students, afraid of reveallmg éxtent of their ignorance
‘...minimise the risks by throwing a smoke-scredrvagueness over the
possibility of truth or error(Bourdieu, 1977, p.6)9

Here it becomes clear that the phenomenon of tegamd education
is linked to several reasons and factors that tifec

Skinner's ideas about behaviorism were largelyfah in his first
book, The Behavior of Organisms.” Here, he giveystematic description
of the manner in which environmental variables wmnbehavior. He
distinguished two sorts of behavior which are coligd in different ways:

Respondent behaviors are elicited by stimuli, aray tne modified
through respondent conditioning, often called dtadsor pavlovian
conditioning, in which a neutral stimulus is paiseih an eliciting stimulus.
Such behaviors may be measured by their latenstremgth.
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Operant behaviors are 'emitted’, meaning thataliyjtithey are not
induced by any particular stimulus. They are sttlesiged through operant
conditioning (aka instrumental conditioning), in iain the occurrence of a
response yields a reinforcer. Such behaviors maynbasured by their
rate’(Skinner, 1991, p. 143)

Both of these sorts of behavior had already beendied
experimentally, most notably: respondents, by IRamlov (Pavlov, 1927, p.
112) and operants, by Edward Thorndike(Thorndild,11 p. 79). Skinner's
account differed in some ways from earlier ones{Sér B. F., 1990, p.
204)

Therefore, when education functions as the cause factor
influencing students' academic achievement, thignahstrates the
application of theory to the field. We will attemptidentify a robust theory
upon which to base our scientific theoretical apphg from which we will
derive the theoretical application to the fieldalat this study. This theory
is Pierre Bourdieu's theory of cultural capitakotiology. It is the closest to
our study among other theories and is a fundamemary supported by
John Watson's behaviorist school of learning thedhys is one of the most
prominent psychological schools that focused odyshg human behavior
from an empirical perspective based on observaind measurement.
Burckhardt contributed to this school, viewing béba as a response to
external stimuli. The remaining theories suppont swudy, allowing us to
construct a hypothetical model that integratesehmsvious theories.

4 - General theoretical constructivist model for te study
hypotheses

After establishing a theoretical framework thatluged a review of
the scientific literature and the results of presiofield studies, we
developed a hypothetical theoretical model. Thisdehoclarifies the
indicators and provides a precise description eftilpe and nature of the
relationship between the study variables. The amta illustrate the
trajectory of these relationships graphically, gs@arrows and diagrams
specific to structural equation modeling. To ansther research questions,
we used SPSS version 21 and the structural modeletgodology software
Amos version 21. We employed precise modeling teglas using fitting
methods and statistics.
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5 - Concepts of the Hypothetical Constructivist Mo@l of the
Study

When we used the structural equation modeling noetlogy as a
powerful modern statistical method for verifyingetkrror of the proposed
model, we found ourselves dealing with a topic cimg of two
independent variables: electronic games and addlifimtelligence, with
gender as the mediator and academic achievementhesdependent
variable. These are indicators and dimensions #fiet; being deconstructed
to build the analytical model for the study's hypmstes, are: the indicators
for the independent variable (smartphones) aradesiis' use of artificial
intelligence and students' use of electronic gariés. indicators for the
mediator are gender (students), and the indicéborthe dependent variable
are academic achievement. From the above, it catabéed that there are
four latent variables: two measurement modelsterihdependent variable
(students' use of artificial intelligence and studeuse of electronic games),
one measurement model for the mediator (gended),ome measurement
model for the dependent variable (academic achiem®m All these
measurement models represent a general hypothetinatructivist model,
according to the analytical model for the studydiheses, as follows:

5-1 - Constructing the hypothetical analytical model for the study
hypotheses

The concepts of the original hypothesis were amalyand broken
down into dimensions and then into indicators adiowy to the following
diagrams:
5-1-1- Constructing the general hypothetical analytal model for the
original study hypothesis

Smartphone use affects the academic achievemestiadénts at Dani
Taher Primary School in Laghouat.
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Figure N° 1: Shows a diagram of a general theoretical constiisttinodel
assumed according to ' analytical model of hypotheses.

[ meiding » gonerml iypotbeticn modl fr s sy bypotiess |

Dimensions

Source: Preparedy the research

It is clear from the previous figure that this hfpetical structura
modelincludes four latent variable

5-1-2-Constructing the Analytical Hypothetical Standard Model for the
Study's Sub-Hypotheses

» Excessive use of artificial intelligence vSmartphone leads to a
decline in academic achievement le\

» Excessive use of electronic gamesSmartphone negatively affects
academic achievement levels.

After drawing this theoretical model, we will attptrto conceptualiz
the relationship between the variables as indisator the hypotheses
follows:
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5-1-2-1- Constructing an Analytical Hypothetical Standard Model for
the Indicators of the First Independent Variable: Hectronic Games

Figure N° 2:Shows a diagram of a hypothetical standard stractaodel
for the indicators of the first independwariable, electronic games.

Independent variable: _

First dimensien.(Iodependent) : _

.<:E

Source: Preparedy the research

5-1-2-2-Constructing a standard, hypothetical, analytical nodel of the
indicators for the second independent variable, afficial intelligence:

Figure N° 3:Diagram of a hypothetical stand structural model for the
indices of the second independent variable, ailfiotelligence

Independent variable: _
The second dimension (independent) : _

—

Source: Preparedy the research
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5-1-2-3-Constructing a hypothetical analytical standard moe! for the
indices of the mediating variable, gende

Figure N° 4:Diagram of a hypothetical standard structural mdaole
indicators of the mediating variable, gen

wediating variable : [ Sex |
The intermediate dimension (independent and dependent) : -

Source: Preparedy the research

5-1-2-4- Constructing a hypothetical standard analytical moel for
indicators of the dependent variable, academiachievement:

Figure N° 5: Diagram of a hypothetical standard structural mdole
indicators of the dependent variable, academiceaeinnen

-g

Source: Preparedy the research

After deconstructing the hypotheses from variabbedimensions an
then indcators, and visualizing the theoretical projectwith field data
derived from robust theories, while considering #ypecificities of the
region within the community, and through the in&digm of Pierre
Bourdieu's theory of cultural capital in socigy, John Watson's behaviorist
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school of learning theory (which focused on studyile experiment:
individual's behavior based on observation and oreasent as a respon
to external stimuli), and Birhaus Friedrich's tlygowe constructed
hypothetical model based on these two theories, according to
specificities of the region. Following the previoomdels, we adopted tl
methodological steps of structural equation modglinelying on the
statistical methods of SPSS version 21 to collietd daa and the modeling
program AMOS version 21 to construct the hypotlatatructural mode
for the study hypotheses, according to the follagsteps

6- Methodological Steps for Drawing a Hypothetical Cnstructivist
Model in Amos v.21
We will draw a hypothetical general constructivistdel for the stud
hypotheses in Amos, derived from two powerful thesirPierre Bourdieu
*Cultural Capital of Education* anBurhaus Friedrich's behaviorist theory
of external stimuli response.
v" Original Hypothesis: Smartphone use affects the academic achievement of

students at the Dani Taher Primary School in Laghouat.

6-1-How to Draw a Hypothetical Ccnstructivist Model in Amos v.21

We will attempt to draw a hypothetical constructtumodel based ¢
the previously mentioned general constructivist elcahd the analytic:
model for the study hypotheses in Amos v.21. Wéfailow these step
6-1-1- Open Amos v.21:

When the program is opened, the program screeraeppefull but in
a small size. Tats right is a set of control keys for drawing theodel
suggested in the Amos v.21 program, as shown ifotleving figure:

Figure N° 6: The first screen shows the Amos v.21 prog

gram | Tabies

)

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the Coda/IUK2LCLVNQQSKZQOKQYNCPZPQJ9I4089USQCNQ3ETL54P32522B63ELQ08V7DR4GYJBNCE4BMJQU8XFN
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The first step is to open a new window in Amos lgsging the
"View" key. Then, go to the firsitem in the menu and click on "Interface
Properties.” Another small window will appear; stl¢he "Paper Size
button within it. A menu will appear; select eith#andscape- A4" or
"landscape -Legal,” then click "Apply." The Amos window wi
immediatey change and appear in a larger size so that geareher ca
clearly draw their structural model, as shown i ftbllowing image

Figure N° 7:The first screen after resizing for Amos \

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the codevukaLcLyNgQsKzQOKQYNCPZPQI9IA089USQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN

The first step is to draw a diagram of the pathlyais model for the
study hypothesis, using aengular shapes and arrow keys for
theoretical construct of the path analysis modeljveéd from previoush
mentioned robust theories. Then, we proceed dyrekdl defining the
model's fit criteria. These are the most imporfsarameters in the sctural
model analysis for path analysis:

v" Chi-square (x3)

Degrees of freedom (df)
Probability (p-value)
Standardized chi-square (x?/df)
Comparative fit index (CFl)
Tox-Lewis index (GFl)
Corrected good fit index (AGFI)
RMSEA index

NN NN NN

If the theoretical model assumed for path analyssgches the fiel
data obtained from SPSS version 21, we immediaetiyate the red arro
at the top of the program. This is the final keystarting the analysis of ti
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accepted model. We then proceto analyze the results, as the model may
not necessarily be a perfect match and may requodifications to the
theoretical approach adopted in the study. Afterfioming the accuracy ¢
the above model results, we select the text belgwwhich read:
"Standardized estimates.” This will display addisibresults in the mode
representing the output of standardized estimated in our analysis. On
the results appear in the model, w-enable the "View the output path
diagram" option, as shown indliollowing image

Figure N° 8:Diagram for constructing a path analysis modetfierstudy

52 Amos.101 : Group number 1 : OK: Default model — a X
File Edit View Diagras ze Tools Plugins Help
| Using structural modeling in the study of social phenomena |
Study Title: The Impact of Smartphone Use on Student Academic Achievement
(A field study on a sample of students from Al-Taher Dani Primary School in Laghouat)
= = Original hypothesis:
i Smartphone use affects
. O s
B3t
1% b 2
5’/?. Unstandardized estimat
Q \% Standardized estimates
i J o i
. Scannin g Spss.CFA
E Reading data [ Values of model it indicatore with data
- (::i IHIIEIE) 163.930
I
Toan  “agst {Probability p.value}: 000
i%] i'") “W;: . lc!lw'“TDDFT‘ 63.930/af
P’ (GFI}: 969
@& & Q| meso e | ssen
Amos 0; -
" » " R
Amos.Amos Path diagram | Tables

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the Coda/IUKZLCLVNQQSKZQOKQYNCPZPQJ9I4089USQCNQ3ETL54P3252ZBG3ELQ08V7DR4GYJBNCE4BMJQU8XFN

7- Results of the virtual structural model output for path anelysis in
the AMOS program

After the results appear in the model format, wiectethe outpu
results of the AMOS data analysis by clicking thee(v test) button. £
window then appears showing all the results of the matchingertai
previously defined in the model. After testing thedel in AMOS, versiol
21, the output results appear, which are summane#t following table
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Table N°1 : It shows the results of the path analysis modehatching
indicators for the study hypothesis

The valuable test

x2 (Chi-Sqgaure) 51.893
RMSEA 0.204
GFlI 0.960
AGFI 0.801
CMDN/DF 51.893/df
CFlI 0.810
df 2
P.Value propapility 0.00

Source: Produced by the researcher, using IBM SPSS Amdssaiftware under

the codevukaLcLyNgQsKzQOKQYNCPZPQI9IA089USQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN

8- Analyzing the Path Analysis Model Results for ta Amos Program

Obtaining results in the path analysis model dag¢siacessarily mean
the model is a perfect match. There are three i@snibf conformance
indicator criteria that must be verified, and thessults are listed in the
tables of conformance indicator families for thedtetical model in the
appendices. Using the tables of standard conforenandicators in the
appendices, we can compare the program outputsdsulthe hypothetical
theoretical path analysis model with the conforneamudicators for the
model in the previous table. Therefore, it is eakto adhere to and verify
the main criteria mentioned in the conformancedattir table.

9- Discussion of Data Analysis Outputs: Path Analys Model

After extracting the assumed theoretical modelgath analysis, the
results can be read, analyzed, and interpretecberved the results of the
AMOS v.21 model using a set of fit indicator testhe impact of construct
errors on the underlying median and dependenthasavas identified, and
each indicator of the independent, median, and radbpe variables was
determined. The measured impact of smartphonesti@dc games and
artificial intelligence) on students' academic agkment showed varying
correlation values. The model fit indicator resulglicate that the path
analysis model's hypothesis fit, as the Chi-Squ&je(CMIN) value is
53.930 at a significance level of 0.00 (P-valuehisTfalls within the
acceptable range for model indicator quality (s 2) due to the strong
correlation between the hypothesis indicators. dégree of freedom (df) is
2, and the significance level is 0.000. The valieiswithin the ideal range
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and are considered non-statistically significarg, taey conform to the
model and approach relative validity. The valugdRMSEA) (0.208) does
not fall within the lower bounds for model accem@rO to 0.1). The values
of (CFI) (0.797), (GFI) (0.959), and (AGFI) (0.79%l) fall within the lower
bounds for model acceptance (0 to 1), but not withe model's goodness
of fit. This confirms the validity of the path agsis measurement model
and its relatively good conformance to the assuthedretical model with
the field data. The study's hypotheses are relgtiwesll-founded in the
field. It should be noted that the first linear redation, e-gaming on the
mediator gender, is 0.28, indicating a weak coti@ta as is the second
linear correlation, artificial intelligence on theediator gender, which is
0.25. Therefore, the gender of the students ict#tehere, and this requires
a construction error, which represents the resideffdct size with a
correlation coefficient of 0.18. This is a very Weaorrelation due to
external influences that we were unaware of, anigiwban affect the study
of the phenomenon without being able to detect timethe field data. Here,
scientists consider this to constitute a constomcgrror. As for the linear
correlation between the mediating variable, whighthe students' gender,
and the dependent variable, which is academic @aemment, with a value of
(0.30), this is a weak correlation, and it is aféelcby a construction error,
which represents the residual indicators of theeddpnt variable with a
value of (0.09). This is a very weak correlatioredo external influences
that we are unaware of in the field data, as shiovine model above.

10- Drawing a diagram of a hypothetical integrated theoretical
structural model in Amos v.21

We open another window in Amos v.21 and draw a thgtecal
integrated theoretical structural model derived nfrathe previously
mentioned robust theories. We use the oval, retgaagd arrow keys and
begin drawing the model according to the hypotlaétnodel diagram for
the study hypotheses. Then, we proceed directtietiming the fit criteria in
the integrated structural analysis model. Aftertisgtthe values of the
model fit indicators with the data which are thestnimportant in the study
of integrated structural analysis, as previousiynto@ed if the hypothetical
theoretical model matches the field data obtainednfSPSS v.21, we
immediately activate the red arrow at the top & grogram. This is the
final key to starting the analysis of the acceptestiel. We then proceed to
analyze the results, as the model may not nechsbara perfect match and
may require modifications permitted by the theaadtapproach adopted in
the study. After confirming the accuracy of the \abanodel results, we
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select the text below it, which reads "Standardieetimates.” This wil
display additional restd in the model, representing the output
standardized estimates used in our analysis. Orase tresults appear in 1
model, we activate the "View the output path diagrébutton (the re:
arrow). The program results will then be displayasl shown in he
following image:

Figure N° 9 The Integrated Structural Analysis Model illustsatke study
hypotheses in the Amos softwz

433 M : Group number 1 : OK: Default model = a X
ze Tools Plugins Help

\' Using structural modeling in the study of social phenomena

Study Title: The Impact of Smartphone Use on Student Academic Achievement
(A field study on a sample of students from Al-Taher Dani Primary School in Laghouat) |

Original hypothesis:

tph

Partial hypotheses

1- Excessive use of electronic games negatively affects students’

academic achievement levels.

2- Excessive use of artificial intelligence via smartphones leads
; academic

ERs
+
Q
#4

L

Unstandardize
Standardized

Scanning Sy
Reading da

&8 H
B &

[ Valuss of model fitindicators with cata
(chi squar) 546,669
73

{Probabiliy p value]: 000
(CMINIDF) 549 659/af
873
AGFI): 318
(RMSEA): 104

Path diagram | Tables

Source: Produced by the researcher, using IBM SPSS Amdss2iftware unde

the codevukaLcLyngQsKkzQOKQYNCPZPQI9IA089USQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN

11- Results of the outputs of the integrated virtual suctural model for
the Amos program

After the results appear in the form of the model wge for analysi:
we select theoutput results of the AMOS data analysis by cligkitne
"View test" button. This displays a large windowntaining all the result
for the conformance criteria previously defined flois study. Aftertesting
the hypothetical theoretical model for theriginal hypothesis in AMOS
version 21, the output results appear and are suiredain the following
table:
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Table N°2 :Shows the results of the indicators of conformity fothe
hypothetical structural analysis model to the orignal study hypothesis

The valuable test

x2 (Chi-Sqgaure) 549.659
RMSEA 0.104
GFlI 0.873
AGFI 0.818
CMDN/DF 549.659/df
CFI 0.752

df 73
P.Value propapility 0.00

Source:Produced by the researcher, using IBM SIAmos 21.0 software under
the COde\/:lUKZLCLVNQQSKZQOKQYNCPZPQJ9I4089USQCNQSETL54P3ZSEBELQ08V7DR4GYJBNCE4BMJQU8XF

We observe from the hypothetical theoretical mdldat there are tw
hypotheses: The first is:

» Excessive use of electronic games on smartphoegatively affect:
studentsacademic achievement levels. This is illustratedhim following
structural model:

Figure N° 10:Theintegrated hypothetic structural analysis model
illustrates the first hypothesis in the Amos prag;

!?1

File Edit View Diagram Analyze Tools Plugins Help

[ Using structural modeling in the study of social phenomena

Study Title: The Impact of Smartphone Use on Student Academic Achievement
(A field study on a sample of students from Al-Taher Dani Primary School in Laghouat)

Group aumber 1 L

First hypothesis:
1-E ive use of el games y
affects students’ academic achievement levels

ek

OK: Default model
Default model Playing with

an unknown Electronia
£ games

Unstandardized estimates

Standardized estimates

Scanning Spss.CFA - B

Reading data | Vstues of modet it ndicators with data
(¢hi squar) 216,668
@ 3 Negieeting to
(Probability p.value): 000 complete homework
(CMINIDF) ~ :216.568/df
(CFI|: B62

L¢ (GFI)-929
(AGFi):B81

M RMSEA]. 036 A o ety o gt s

M1 — . Bosdal Benaoun

N Path diagram | Tables

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the codevukaLcLyNgQsKkzQOKQYNCPZPQI9IA089USQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN
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12- Results of the outputs of the integrated virtual suctural model for
the first hypothesis ofthe Amos prograrnr

After the results appear in the model format, wisiaeine the outpt
results of the data analysis for the first hypothesing the AMOS V2.
program. This reveals the results of the conforndtiteria previously
defined for this hypotbsis. After testing the model for the first hypaiise
the output results are summarized in the followaige

Table N°3 :Shows the results of the conformity indicators oftte
hypothetical structural analysis model for the firg study hypothesi:

The valuable test

x2 (Chi-Sqgaure) 216.568
RMSEA 0.096
GFI 0.929
AGFI 0.881
CMDN/DF 216.568/df
CFI 0.862

df 33

P. Value propapility 0.00

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the COde\/iUKZLCLVNQQSKZQOKQYNCPZPQJQI4089USQCNQSETLS4P32$MELQOBV7DR4GYJBNCE4BMJQU8XF

The second hypothesis is: the effect of artificraklligence on the
decline in students’ academic achievement le
Figure N° 11:The integrated virtual structural anas model for the second
hypothesis is shown in the Amos progr

i
File Edit View Diagram A
it

Tools Plugins Help

| Using struetural modeling in the study of social phenomena |

Study Title: The Impact of Smartphone Use on Student Academic Achievement
(A field study on a sample of students from Al-Taher Dani Primary School in Laghouat)

=

Unstandardized estimates

Standardized estimates

@+ C—li:

FIF2F3F4

Source:Produced by the researcher, using IBM SPSS Amdss2iftware unde

the codevukaLcLyNgQsKzQOKQYNCPZPQI9IA089USQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN
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13- Results of the Integrated Virtual Structural Model Outputs for the
Second Hypothesis of the AMOS Program

After the results appear in the model format, wiegeine the output
results of the data analysis for the second hypathed the AMOS program,
version 21. The results of the conformity critgsi@viously defined for this
hypothesis are then displayed. After testing thedehdor the second
hypothesis, the output results are presented andhanized in the following
table:

Table N°3 :Shows the results of the conformity indiators of the virtual
structural analysis model for the second hypothesisf the study

The valuable test

x2 (Chi-Sqgaure) 292.783
RMSEA 0.114
GFlI 0.911
AGFI 0.852
CMDN/DF 292.783/df
CFI 0.883

df 33
P.Value propapility 0.00

Source: Produced by the researcher, using IBM SPSS Amdsiftware under

the codevukaLcLyNgQsKzQOKQYNCPZPQI9IA08IUSQCNQIETL54P32522B63EL QOBY7DRAGY JBNCEABMIQUSXFN

14- Analysis of the results of the integrated hypabietical structural
model for the Amos program

Obtaining results in the model does not necessardgn the model is a
perfect match or fulfilled. There are three fanslef conformance indicator
criteria that must be verified, and their results presented in the tables of
conformance indicator families for the theoreticaddel in the appendices.
Using the tables of standard conformance indicatothe appendices, we
can compare the program output results for the tmgtical theoretical
model with the conformance indicators for the modatelthe preceding
tables. Adherence to and verification of the maiteda mentioned in the
table of conformance indicators for the originaldst hypothesis are
essential.
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15- Defining the analysis specifications for the tegrated virtual
structural model of the Amos program

Defining the analysis specifications is one of iti@st crucial stages in
structural equation modeling. This pivotal stageeduines whether the
hypothetical theoretical model matches the fielthdd the study, based on
several essential conditions that must be adhevedhien analyzing the
outputs of the AMOS program. There are several chasethods for
analyzing the results of the hypothetical strudtumadel for this study,
including:

15-1- Analysis using model conformance indicatorsof the high
probability stage

When you open the Amos output, a file interfaceeapp containing all
the results of the Amos program output. The filgpthys the analysis titles
on the left and the details of each analysis onrigjiet. At first glance, on
the left side of the file, you will see notes faetmodel (the default model).
These are:

15-1-1- Calculating Degrees of Freedom

This section of the output explains how Amos calted degrees of
freedom as the difference between the differenfpdausizes and the number
of different coefficients to be estimated. The eli#int sample always
includes both the variances and the covarianceis.multigroup data
analysis, both the different sample sizes and thmber of different
coefficients to be estimated are summed for alugso (Amos.v.21). It also
presents observations regarding the model in Ank.vTherefore, we
found the following in these results:

15-1-1-1- Sample size with varying responses

The sample size with varying responses is 105 battotal sample of
600. This is acceptable and does not indicate tksepce of outliers or
missing values. This condition is met in our study.

15-1-1-2- Number of different parameters (arrows b&veen variables)
to be estimated

There are 32 arrows representing the relationdb@pseen indicators
and dimensions among two underlying independeniavias, each with
four measured indicators, one underlying mediagtated to two measured
indicators, and one underlying dependent relatedfador measured
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indicators. This is the minimum acceptable corretabetween variables in
the model. This condition is also met in our study.

15-1-2- Probability level(p.v)

It must not be a statistical function, and it mstthe opposite of the
results obtained in the SPSS program. In this stugyfound its value in
the output of Amos.v.21 to be 0.000, which is netatistical function. This
means there are no differences between the hyjpmahstructural model
and the field data of the study; that is, thereaisnatch between the
hypothetical theoretical model and the field datherefore, the condition
for a statistically significant level in this stugdymet.

15-1-3- Degrees of Freedom (df)

The value of the degree of freedom is 73, and fects the
significance level in determining the extent of gwuared significance of
the model.

15-1-4- Value of the chi-square (x?)

It is one of the quality of fit indicators, detemmg the accuracy with
which the proposed model represents real-world dgtaneasuring the
difference between the expected (theoretical) awtuah covariance
matrices. It measures the degree of difference dmtwhese matrices, and
its value in this study is 549.659. The conditimr ficcepting the chi-
squared value is that it is linked to a signifioarlevel of 0.000 and 73
degrees of freedom. Since this value is not sicgi, there are no
differences between the hypothetical construct madd the field data of
the study. In other words, there is a fit betwe®a lypothetical theoretical
model and the field data because they fall withi quality of fit indicator
for the model (it must be at a significance lewedsl than or equal to 2).
Therefore, the condition for a sufficient chi-sqeindicator in this study is
met. Consequently, the result of the hypotheticadeh has achieved its
minimum requirement.

15-1-5- Comparative Conformity Index (CFI) Value

This is one of the fit quality indicators. It commpa the study model
with the null model, meaning it relies on comparthg null model with an
alternative model such as HO and H1. The altereatiodel, H1, indicates
that there is a relationship between the modateedsions. The null model,
HO, indicates that there is no relationship betwibenindicators. Therefore,
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if there is a relationship between the variables, obtain the value of the
comparative indicator.

In this study, we found its value to be 0.752. Tfalis within the
acceptable minimum range (0 to 1) and not withia thdicator quality
range for the model (between 0.90 and 0.95). Thezefthe model is
relatively acceptable, and the condition is met. fdlend these values in the
Amos output by clicking the "View Test" button ohetright side of the
program. Then, we went to the "Model Fit" sectiorthe Amos v.21 output
results. In the left-hand pane of the Baseline Canispns table, we saw a
CFl value of 0.752, indicating an acceptable modé. also noted that the
CFl values (NFI = 0.727), (RFI = 0.660), (IFlI =B85}, and (TLI = 0.691) in
the table all meet the model's acceptability s¢rmm O to 1), but not the
model's indicator quality score (from 0.90 to 0.9B)erefore, the model is
relatively acceptable, and the condition is met.

15-1-6- Value of the Remittance and Compliance Inde(RMSEA)

It is one of the fit quality indicators, measurithg degree to which the
assumed model matches the field data and the easaand differences
between the model matrix and the sample size. itngiudy, we found its
value to be 0.104, which falls close to the minimaceeptable range (0 to
0.1). However, it does not meet the model quahtjigator criteria, which
require a value less than 0.08: 0.000 represenperéect fit, 0.01>
excellent, 0.05> 0.08 good, 0.0& 0.1 acceptable, and 0.1 or higher is
rejected. Therefore, the model is rejected withpees to the RMSEA
indicator, and the condition is not met. This does$ affect the model's
overall validity as long as most of the indicatéal within the acceptable
range.

15-1-7- Value of the conformity index, Good Confornty Index (GFI)

It is one of the fit quality indicators, measuringw well the assumed
model matches the field data and assessing vasarzedifferences. In this
study, we found its value to be 0.873, indicatingaaceptable model. Here,
we note that it falls within the acceptable minimeenge (0 to 0.1), but not
within the indicator's quality range for the modi¢lshould be greater than
0.90). Therefore, the model is relatively accemalaind the condition is
met.
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15-18- Value of the conformity index Corrected Good Conbrmity
Index (AGFI)

It is among the goodness-of-fit indicators, measurhow well the
hypothetical model matches the actual data. Taikitggaccount the model's
complexity, the Goodness-of-Fi (CFI) index modifiee lower end of the
standard for more complex models with fewer featueajusting values
based on the model's degree of freedom, thus makingre robust for
simpler models. This ensures the model can exgatnal variances and
differences without relying on an increase in thenber of features. In this
study, we found a value of 0.818, indicating areptable model. While this
falls within the acceptable range (0 to 0.1), ieglanot meet the minimum
acceptable value for the model's goodness-of-fiiigtv should be greater
than 0.90). Therefore, the model is relatively atakle, and the condition
IS met.

15-19- Value of the Root Mean Square Index of ResidueRMR)

It is a statistical measure of varying values, kn@ag the second-order
mean, and is generally used when there are bothiveosnd negative
values. It is among the indicators of goodnesstafifd measures variances
and differences. We found its value in this studybe 0.123, which
indicates the goodness of the model indicator (tveer the value, the
better). Therefore, the model is relatively accelgtaand the condition is
met in this study.

16- Conclusion of Model

From the above, we observe that all the modelrfieca used in this
study are relatively met except for the RMSEA ind€ékis does not affect
the model's fit. Therefore, we continue to analyaed interpret the
correlational relationships between the model dsmars using the first
method of the major probability stage. We note thathave not established
correlations or variances between the first, secand third independent
dimensions, which should have correlation value2Qo 0.90) in the
standard. If the correlation value exceeds 0.9@éen the dimensions, then
they should be combined together, and this is @¢gttenvergence), which is
evidence of the concept of convergence validityt i less than 0.90, this
indicates that there is (distinction) between the (factors), and therefore it
is evidence of the concept of differentiation vijid
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17- Discussion of the outputs of data analysis: lagrated Virtual
Structural Analysis Model

After establishing the proposed integrated thecaétnodel for AMOS
v.21, the results can be discussed. We observedmib#el's structure
through a set of fitting indicators, identifyingetimpact (construction
errors) of each factor of the underlying mediatamgl dependent variables,
and the impact (measurement errors) of each iraticat the measured
independent and dependent variables. This anadysimined the effect of
smartphones (electronic games and artificial iigefice) on students'
academic achievement, revealing varying correlatraiues. The model
fitting indicators indicate that the proposed imtggd structural analysis
model for the study's hypotheses exhibits a fiteaslenced by the Chi-
Square(X?) (CMIN) values at (P, Value). These vsldall within the
acceptable range for the model's quality, given sti®ng correlation
between the hypothesis indicators, the degree eddism (df), and the
significance level (0.000). These values fall witthe optimal range and are
considered non-statistically significant, indicagtia fit for the model and
relatively satisfactory. The value of the RMSEA exd however, falls
within the lower bound for model acceptance (0 tb).0The remaining
conformity indicators, including CFI, GFI, AGFI, RR] IFI, NFI, and TLI,
all fell within the lower bounds of model acceptar{® to 1), not in terms of
model conformity quality. This confirms the valiylibf the measurement
model and the relatively good conformity of thedretical model with the
field data.

The statistical results for the conformity of thi®del indicate that the
hypothetical constructivist model for these hypst#we showed relative
conformity and relative alignment with the data.eTihdependence of the
hypothesis variables, x*2, at the significance ll®fe.v and the degree of
freedom df, is not statistically significant, buti$ relatively conformable
and relatively well-founded, as it falls within theality of the hypothetical
model's indicator and its ideal value for the digance level (less than 2).
This indicates that there are no differences betwbe field data and the
proposed model. This means that there is a confprsach that the model
relatively matches the field data in the study be éffect of smartphones
(electronic games and artificial intelligence) onudents’ academic
achievement. The remaining conformity indicaton f@thin a somewhat
acceptable range, which indicates that this modeklose to a good
conformity in interpreting the field data. This ¢oms the relative validity
of the integrated hypothetical constructivist asaymodel for this study.

Journal AFAQ of Sociology Volume 16  N°1 June 2026 286



How to use structural modeling methodology in studyg social
Phenomena (An applied study) BENAOUN Boudali

We observe that the CFl index value is low and dadall within the ideal
range. The minimum acceptable value for the magl€d41), which is met,
indicating that the model conforms to the accepgtdibhit but not the ideal
one. This necessitates modifying the model, if bsswithout distorting
the theory. Similarly, the GFI index is low and daw®t fall within the ideal
range because it does not meet the model's quadiex value (greater than
0.90), which is not met. The minimum acceptablaeigdbr the model is (0-
1), which is met. This indicates that the modehdseptable but not ideally
so, and therefore requires modification if possifilae significance level
(P.V.) is 0.00, which is statistically significaand falls within the model's
quality index. This indicates that the theoreticaddel matches the study's
field data, and is an indicator of model acceptambe degree of freedom is
73, which varies according to the study variabfesthermore, the RMSEA
index value of 0.1 is within the model acceptarargge, as it falls within the
model quality index, where the ideal standard vatukess than 0.08, and
the minimum acceptable range for a model is O tohls indicates that the
model is acceptable at the minimum level. This sgtgthat there are no
discrepancies between the field data and the pegpo®odel, and that the
model largely matches the field data in this stumy the impact of
smartphones (electronic games and artificial iigefice) on students'
academic achievement.

Therefore, based on the conformity indicators,am de said that the
model largely matches the theoretical frameworld #re hypotheses are
relatively well-founded. The model can be furthemproved in future
studies, if possible, after reviewing the literatuelated to the theory
adopted in this study.

- Conclusion

After adopting the methods of structural modelisgng the conformity
indicators in the Amos program from the Carl Peartsst and the goodness
of conformity indicators in this study, and aftewilding a model of the
dimensions and indicators of the hypotheses antywvay the conformity of
the scale, it became clear that the constructionhefintegrated virtual
structural model for our study is relatively consig with the field study.
This shows that the study hypotheses are relatiftéfifled, and that the
indicators of academic achievement through the geoflthe students for
their use of the Smartphone (electronic games atificial intelligence)
confirmed that the excessive use of these sitesitgtinty for long periods in
chatting and other things greatly affected the@&dmtnic achievement.
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- Appendices

Appendix No. 01 shows the output results of the iegrated virtual structural model
for the original hypothesis of the Amos program

Number of distinct sample moments: 105
Number of distinct parameters to be estimated: 32
Degrees of free dom (105 - 32): 73

1- Result (Default model)

2- Minimum was achieved

3- Chi-square = 549.659

4- Degrees of freedom =73

5- Probability level = .000
Model NPAR CMIN DF P CMIN/DF
Default model 32 549.659 73 .000 7.530
Saturated model 105 .000 0
Independence modgl 14 2014685 91 .000 22.134
Model RMR  GFlI AGFl  PGFI
Default model 123 .873 .818 .607
Saturated model .000 1.000
Independence modgl  .405 .536 464 A64

NFI RFI IFI TLI

Model Deltal rhol Delta2 rho2 CFl
Default model 727 .660 .755 .691  .752
Saturated model 1.000 1.000 1.000
Independence modgl  .000 .000 .000 .000 .0pO
Model PRATIO PNFI PCFI
Default model .802 .583 .603
Saturated model .000 .000 .00p
Independence modgl  1.000 .000 .0Q0
Model NCP LO 90 HI 90
Default model 476.659 405.836 554.960
Saturated model .000 .000 .000
Independence modgl 1923.685 1781.338 2073/400
Model FMIN FO LO90 HI90
Default model 912 .790 673 .920
Saturated model .000 .000 .000 .00p
Independence modgl 3.341 3.190 2.954 3.438
Model RMSEA LO90 HI90 PCLOSH
Default model .104 .096 112 .000
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Model RMSEA LO90 HI90 PCLOSH
Independence modgl .187 .180 194 .000
Model AlC BCC BIC CAIC
Default model 613.659 615.292 754.574 786.574
Saturated model 210.000 215.357 672.375 777.375
Independence modgl 2042.685 2043.400 2104.335 2338.
Model ECVI LO90 HI90 MECVI
Default model 1.018 .900 1.148 1.020
Saturated model .348 .348 .348 .357
Independence modgl 3.388 3.151 3.636 3.389
Model HOELTER HOELTER

.05 .01
Default model 104 115
Independence modgl 35 38
Minimization: .001
Miscellaneous: .360
Boot strap: .000
Total: .361

Source:Amos.V.21 program outputs, Produced by theasearcher, using IBM SPSS
Amos 21.0 software under the code

- MUK2LCLVNQQ8KZQOKQYNCPZPQJ9I4089USQCNQ3ETL54P32SEAELQO8V7DRAGYIJBNCE4BMIQUSXFN

Appendix No. 02:shows the output results of the integrated virtuabtructural model
for the first hypothesis of the Amos program

Notes for Model (Default model)

Computation of degrees of freedom (Default model)

Number of distinct sample moments: 55
Number of distinct parameters to be estimated: 22
Degrees of freedom (55 - 22): 33
Result (Default model)
Minimum was achieved
Chi-square = 216.568
Degrees of freedom = 33
Probability level = .000
Model NPAR CMIN DF P CMIN/DF
Default model 22 216.568 33 .000 6.563
Saturated model 55 .000 0
Independence modgl 10 1375.449 45 .000 30.566
Model RMR  GFI AGFl  PGFI
Default model .098 .929 .881 .557
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Model RMR  GFlI AGFl  PGFI
Saturated model .000 1.000
Independence modgl  .465 .551 452 451

NFI RFI  IFI TLI
Model Deltal rhol Delta2 rho2 CFl
Default model .843 .785  .863 .812  .862
Saturated model 1.000 1.000 1.000
Independence modgl  .000 .000 .000 .000 .0p0
Model PRATIO PNFI PCFI
Default model .733 .618 .632
Saturated model .000 .000 .000
Independence modgl  1.000 .000 .0Q0
Model NCP LO 90 HI 90
Default model 183.568 140.729 233.906
Saturated model .000 .000 .000
Independence modgl 1330.449 1213.095 1455|187
Model FMIN FO LO90 HI90
Default model .359 .304 .233 .388
Saturated model .000 .000 .000 .00p
Independence modgl 2.281 2.206 2.012 2.413
Model RMSEA LO90 HI90 PCLOSH
Default model .096 .084 .108 .000
Independence modgl .221 211 232 .000
Model AlC BCC BIC CAIC
Default model 260.568 261.386 357.447 379.447
Saturated model 110.000 112.044 352.197 407.197
Independence modgl 1395.449 1395.821 1439.485 4339.
Model ECVI LO90 HI90 MECVI
Default model 432 .361 516 433
Saturated model .182 .182 .182 .186
Independence modgl 2.314 2.120 2521 2.31p
Model HOELTER HOELTER

.05 .01
Default model 132 153
Independence modgl 28 31
Minimization: .001
Miscellaneous: .150
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Boots rap: .000
Total: 151

Source:Amos.V.21 program outputs, Produced by theasearcher, using IBM SPSS
Amos 21.0 software under the code
- MUK2LCLVNQQ8KZQOKQYNCPZPQJ914089USQCNQ3ETL54P32S22B63ELQO8V7DRAGYJIBNCE4BMIQUSXFN

Appendix No. 03:shows the output results of the integrated virtuabtructural model
for the second hypothesis of the Amos program

Notes for Model (Default model)
Computation of degrees of freedom (Default model)

Number of distinct sample moments: 55
Number of distinct parameters to be estimated: 22
Degrees of freedom (55 - 22): 33

Result (Default model)

Minimum was achieved

Chi-square = 292.783

Degrees of freedom = 33

Probability level = .000
Model NPAR CMIN DF P CMIN/DF
Default model 22 292.783 33 .000 8.872
Saturated model 55 .000 0
Independence modgl 10 1509.927 45 .000 33.554
Model RMR  GFI AGFl  PGFI
Default model 119 911 .852 5417
Saturated model .000 1.000
Independence modgl  .450 .554 .455 A%4

NFI RFI  IFI TLI

Model Deltal rhol Delta2 rho2 CFl
Default model .806 736 .824 .758 .82
Saturated model 1.000 1.000 1.000
Independence modgl  .000 .000 .000 .000 .0pO
Model PRATIO PNFI  PCFI
Default model .733 591 .603
Saturated model .000 .000 .00D
Independence modgl  1.000 .000 .0Q0
Model NCP LO 90 HI 90
Default model 259.783 208.787 318.249
Saturated model .000 .000 .000
Independence modgl 1464.927 1341.700 1595/534
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Model FMIN FO LO90 HI90

Default model .486 431 .346 .528

Saturated model .000 .000 .000 .00p
Independence modgl 2.504 2.429 2.225 2.646

Model RMSEA LO90 HI90 PCLOSH

Default model 114 .102 126 .000
Independence modgl .232 .222 242 .000

Model AIC BCC BIC CAIC
Default model 336.783 337.600 433.661 455.661
Saturated model 110.000 112.044 352.197 407.197
Independence modgl 1529.927 1530.299 1573.963 9G33.
Model ECVI LO90 HI90 MECVI

Default model .559 474 .655 .560

Saturated model .182 .182 .182 .186
Independence modgl 2.537 2.333 2.754 2.538

Model HOELTER HOELTER
.05 .01

Default model 98 113

Independence modgl 25 28

Source:Amos.V.21 program outputsProduced by the researcher, using IBM SPSS Amos
21.0 software under the code
‘MUK2LCLVNQQ8KZQOKQYNCPZPQJ914089USQCNQ3ETL54P32S22B63ELQO8V7DRA4GYJIBNCE4BMIQUBXFN
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