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Abstract

Outcomes of learning refer to the achievements of the individual after
learning that is followed by the growth and development of the individual in
the areas of cognitive, emotional, emotional and skill. The context for his
further growth is created from abstract to the meaning and concepts of a
lesson. Identifying antecedent variables effecting students' Ilearning
outcomes is one of the important concerns of educational psychology.

The main objective of this paper was to review national and international
studies about learning outcomes and to identify the antecedent variables
effecting the learning outcomes of undergraduate students by meta-analysis.
By reviewing more than 150 studies that have examined the factors effecting
learning outcomes in the past 30 years, 30 studies were found to meet the
criteria. Using Comprehensive Meta-analysis Software, the effect size was
calculated based on the correlation index. Findings indicated that the effect
of four variables of “psychological basic needs”, “learning environment”,
“academic motivation” and “approaches study” on the learning outcomes
was significant. Other findings showed that the effect of the average effect
size of all components of psychological needs (autonomy, competence and
communication), all components of the learning environment (classroom,
learning and university climates), two components of academic motivation
(intrinsic motivation and lack of motivation) and the effect of two
components of study approaches (superficial and deep) on the learning
outcomes were significant. Finally, a conceptual causal model was designed
based on four factors effecting the learning outcomes for undergraduate
students.
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Introduction

The goal of any Education is to create and to impower competencies in
learners through learning the concepts and content of the course that they
can employ in  professional and social situations after graduation.
Nowadays, these competencies are called "learning outcomes"(Sudjana,
2011, Byers, Mahat, Liu & et al., 2018). Learning outcomes are the
Competencies that Students acquire after their learning Experience
(Matthews & Mercer-Mapstone, 2016; Ping Peng, 2019; Filippello, Buzzai,
Costa & Sorrenti, 2019). Learning outcomes are statements of what a learner
is expected to know, understand and be able to demonstrate at the end of a
learning period. They are explicit statements about the outcomes of learning
(the results of learning). They are usually defined in terms of a mixture of
knowledge, skills, abilities, attitudes and understanding that an individual
will attain as a result of his or her successful engagement in a particular set
of higher education experiences(Adam, 2004: p2).

Learning outcomes do not have a particularly edifying history. Their origins
can be loosely traced to the 19th and 20th centuries and the work of Pavlov
and then the work of the American ‘behavioural school’ of psychological
thought developed by JB Watson and BF Skinner. Skinner’s abhorrent ideas
on mass conditioning, programmed instruction and the excesses of his
extreme views, this work led to productive research that improved American
teaching, learning and training methods in business, industry and the armed
forces(Adam, 2004). Behaviourism emphasised the clear identification and
measurement of learning and the need to produce observable and measurable
outcomes. Subsequently, the ‘learning outcomes approach’ was refined by
educational practitioners in Australia, New Zealand, South Africa and the
United Kingdom and (more recently) by Denmark, Sweden, Ireland and
other parts of Europe. From somewhat dangerous beginnings, the emphasis
on learning outcomes has evolved to encompass all subject areas, and has
moved from school and vocational education and training (VET) fields
through to higher education. Scientists like Alfred Binet, Theodore Simon,
Edward Lee Thorndik, Harris, Ackerman and Heggestad, Elshout &
Hamaker, Elshout & Veehman and others have addressed this
issue(Chamorro-Premuzic & Furnham, 2003; Duque & Weeks, 2010;
Sriarunrasmeea et al., 2015; Lohmann, 2018; Mc Donald et al., 2017; Ping
Peng et al., 2019).

The relationship between learning outcomes and competences is a complex
area. ‘Competence’ can broadly refer to knowledge, aptitude, proficiency,
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capability, skills and understanding.. Some take a narrow view and equate
competence just with skills acquired by training (Fikriyanda, Daharnis
&Yuca, 2018). Learning outcomes so far, has been applied under various
titles such as student learning outcomes, academic outcomes, academic
achievement, , learning achievement, educational outcomes, college
outcomes, grade point average, and student outcomes (Byers et al, 2018).
Although learning outcomes have a theoretical basis, the components of
learning outcomes in different studies are different and each study has
distinct components for operational definition (Lizzio, Wilson & Simons,
2002; Potter & Johnston, 2006 ,Duque & Weeks, 2010; saele, Dahl, Sorlie &
etal., 2014; Joo & Lim, 2019).

Identifying and determining the contribution of antecedent variables that
affect the learning outcomes of undergraduate students is one of the
important areas of academic and academic psychology (Lohmann, 2018; Lu,
Jia, Gong & Clark, 2007; Duff et al. 2004). However, when it comes to
Iranian hiher education approach to leaning outcomes components, the
system is concentrated on academic performance which reduces the level of
learning competencies to the class grades (Safae movahed, 2017,
Mosalaneghad & et al. 2013). reviewing studies and Meta-Analysis the
findings, this article seeks to identify the antecedent variables affecting the
learning outcomes of undergraduate students and, design a predictive Model
for learning outcomes, based on the indicators. inorder to repond to the chief
question that “what are the antecedent variables affecting the learning
outcomes of students during the last thirty years 7

Methodology

The method of this research is fundamental in terms of purpose and Meta-
Analysis. The reason for choosing this method is that the results of studies in
the field of learning outcomes are ambiguous and inconsistent, so that it is
not possible to provide a uniform summary. The domain of this study is all
national and international studies conducted in the field of learning outcomes
of undergraduate students. By studying over 150 scientific publications of
the last thirty years therefore, 30 underlyig papers (23 papers studied on the
foreign students and 7 papers studied on Iranian students), in compliance
with the criteria, were determined by sampling method. Criteria for selecting
studies included the following:

-The relationships between the variables (direction and intensity of the
relationship) theoretically and operationally are clear.

-Articles using relevant research background & review litrature to determine
why they expect such relationships in the model.
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-Scientific and research articles originated from experimental and research
project in the period 1990 to 2019 and have published in prestigious
scientific and research journals WOS, ISC and ISI and are available to the
general public. In order To prevent language bias, articles in different
languages such as Persian, English, German and French have been used.
-Types of validity and reliability of tools and statistical analysis in the study
are acceptable and the samples of students are in the age range of 18 to 28
years.

Meta-analysis approach is employed. effect size of variables measured using
Hedges and interpreted using Cohen. The time range of data collection was
from 2017 to 2019 and the sources utilized were both scientific and research
articles and research project reports from scientific databases (Sciencedirect,
Sage, Eric, Springer, Almanhal, DOAJ, Semantic Scholar & Google
Scholar). In order to improve the statistical power of the testthe statistical
power, the Effect Size Index was employed for statistical decision. Also,
Comprehensive meta-analysis statistical software (CMA) is used for meta-
analysis and all statistical decisions regarding "rejecting or not rejecting the
null hypothesis" are made at the level (a = 0.05).

Findings

The findings showed that there is a significant difference between the
frequency of effect size r in studies and also the average effect size of 30
studies of factors affecting students' learning outcomes in the fixed effect
model which is 0.30 and 0.23 in the random model (Table 1).

Table 1. the effect size antecedent variables affecting the learning outcomes
(150 h)
ES Value upper  lower Q-value P DF
Z Value
FIXED 0.30 223.21 0.30 0.29 14831.17  0.001 149
Random 0.23  14.71 0.26 0.20

P < 0/01 *P < 0.05

The effect of 85 effect sizes (hypotheses) on students' learning outcomes,
Out of 150 effect sizes (hypotheses), was significant at the level (a = 0.05).
The findings of Q test statistic also show that the heterogeneity between
meta-analysis studies is significant(table 2).
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Table 2. the effect size categorized hypotheses (6 h)
ES Value upper lower  Q-value P DF
Z Value
FIXED 042 161.76 0.42 0.41 1663.45 0.001 28
Random 039 1546 0.43 0.34
P <0.01 *P < 0.05

Findings in table 2 show that Out of 150 hypotheses extracted, six
hypotheses that were repeated in at least five studies were selected for re-
analysis. Out of 150 hypotheses, 77 hypotheses were repeated in at least five
studies, based on which the hypotheses were categorized (Table 3).

Table 3. categorization hypotheses Effect Size(ES) 150 hypotheses
Test ES values Q Significant
Hypotheses Values (R) value DF Qvalue  P-value  Z-value
Basic psychological 036 “0.01 26  433.06 “0.01  24.63
FIRST Needs

autonomy 0.28  70.01 12 75.92 *0.01 14.12

competence 0.27  70.01 14 13870  70.01 14.93

Relations 0.44  70.01 12 177.63 *0.01 23.61

personality Traits 0.07  "0.01 16 3.49 0.21 1.85

SECOND introversion 0.04  *0.01 8 3.41 0.29 1.71
extroversion 0.02  *0.01 8 2.89 0.44 1.65

teaching Approach  0.06  *0.01 12 3.63 0.11 1.92

THIRD active 0.05  70.01 10  131.69 0.14 1.38
passive 0.02  "0.01 10 96.35 0.09 1.89
learning 0.39  70.01 20 279.28 *0.01 124.0

Environment 7

FOURTH Classroom climate 0.47  70.01 5 35.83 *0.01 13.99
learning climate 0.66  *0.01 11 51.47 *0.01 72.67
university climate 0.37  70.01 6 35370  "0.01 120.0

2
academically 0.35  70.01 19 32143 *0.01 114.5
Motivation 5

FIFTH intrinsic motivation ~ 0.47  *0.01 19 28442 0.0l 87.11
external motivation 0.02  "0.01 6 102.88 0.33 0.98

5

A motivation - *0.01 5 37.86 *0.03 -3.51
0.10

Approaches to 0.19  *0.01 22 197.67  *0.01 17.24

Study 7
SIXTH superficial 031 *0.01 20 143.05 *0.01 11.28
deep 0.58  70.01 21 181.19 *0.01 101.9

8

strategic 0.06 0.05 9 156.40 0.06 2.28

level P <0.05 “P <0.05
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On the basis of Table 3. significance value of the effect of variables of
psychological needs, learning environment, academic motivation and study
approaches were less than 0.05, indicating a significant effect of the
mentioned variables and learning outcomes at the level (a = 0.05).
Howeverthe value of significance of the personality traits and teaching
approach effect on learning outcomes is more than 0.05, indicating that the
effect of these variables are insignificant. The effect of the average effect
size of all three components of psychological needs (autonomy, competence
and relations), all three components of the learning environment (classroom,
learning and university), two components of academic motivation (intrinsic
motivation and demotivation) and two study approaches (superficial and
deep) on students' learning outcomes is significant, however the average size
of the effect of external motivation component and strategic study approach
along with introversion and extroversion components of personality traits
and active and passive teaching approach on learning outcomes are not
significant. Ultimaitly, based on four affecting factors aforementioned, a
model for undergraduate iranian students was desighed (Fig. 1).

Fig. 1. The conceptual model of factors affecting the learning outcomes of
undergraduates

Conclusion

The chief results can be summarized as following:

One. the effect of personality traits on learning outcomes was not significant
which is in line with the results of some scientific and research studies (Duff
et al., 2004) and is not consistent with the results of some other studies
(Ibrahim et al., 2016).

two. the effect of teaching approach on learning outcomes was insignificant
which is relevant with the results of some scientific and research studies
(Duff et al., 2004,Ibrahim et al., 2016).

Three. effect size of all three components of psychological needs (autonomy,
competence and Relations) on learning outcomes are significant. The result
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is supported by various studies (Sheldon & Hilpert, 2012; Schuler et al.,
2013; Cordeiro et al., 2014; Chen et al., 2015).

Four. effect of the average effect size of all three components of the learning
environment (classroom, learning and university climate) on the learning
outcomes of students was significant. The large effect size of the learning
atmosphere shows that the learning atmosphere is the most important
component of the learning environment that affects learning
outcomes(Donaldson & Graham, 1999; Lizzio et al., 2002; Kyriakides et al.,
2013; Lohmann, 2018).

Five. two components of academic motivation (intrinsic motivation and
demotivation) on students' learning outcomes was significant. The
magnitude of the effect of high intrinsic motivation has confirmed the
important role of intrinsic motivation on students' learning outcomes.
demotivation also had a significant negative effect on students' learning
outcomes. However, the effect of external motivation on learning outcomes
was not significant. The results of this study are in line with the results of
some studies (Duque & Weeks, 2002; Ng et al., 2012; Chan & Harris, 2017;
Joo & Lim, 2019).

Six. effect size of the study approaches components (superficial, deep and
strategic) on students' learning outcomes was significant. The size of the
effect with the high intensity of the effect of the deep approach has
confirmed the important role of the deep study approaches on the learning
outcomes of students. Also, the superficial approach of the study had a
significant effect on the learning outcomes of students. Meanwhile, the
effect of the strategic approach on the learning outcomes of students was not
noticiable. The results of this study are somewhat in line with the results of
some studies (Lu et al., 2007; Saele et al., 2017).

In constructing the final research model, the five pillars of the component
model, variable, parameter, functional relationship (precedence and latency,
mediation and endogenous and exogenous) and the limitations and criteria of
modeling are considered and finally in the next step of the ten principles of
cryopreservation was employed to build the model. Based on the findings of
the present study, the following proposed model can be suggested as a
precursor to the learning outcomes of undergraduate students.

This study, by looking at the problem of integration and exchange approach,
considering the contexts of higher education systems, was able to conduct a
meta-analysis of published studies of the last thirty years on student learning
outcomes and designed a model based on approved relationships which can
predict the learning outcomes of undergraduate students in Iranian
universities.
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