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Abstract 
Science teaching and learning should be organized relevant to contextual life of 

students, particularly the socioscientific issues which could develop argumentation and higher – 
order thinking of the student . Also , it could develop the students’ social responsibility as 
citizens in the democratic society. This  study  aimed  to  compare  effects  of  learning  
socioscientific  issues using  the  mixed  methods  based  on  the  scientific  method  and  the 
7E-learning cycle approach on  argumentation  and  logical thinking  of the  60 first  year  
vocational  certificate  students  with  different  science learning outcomes. The students  were  
selected  using  the  cluster  random  sampling  technique and  divided  into 2 groups : (1) a 
group of 30 students  learned  using  the mixed  methods  based on the  scientific method and  
(2) a group  of 30 students  using  the  mixed  methods  based on the 7-E learning  cycle 
approach. Instruments  for  the  research  included : 1) learning  plans  on 3 socioscientific  issues: 
Genetically Modified  Plants ,Cloning and Global Warming ; for  the  two  experimental  classes 
, 3 plans  each  and  each  plan for 3 hours  of  learning  in a week ; 2)  4 argumentation  tests, 
4 items each; and  3) the logical thinking test with 30 items and two areas , induction and 
deduction . The  collected  data  were  analyzed  for  testing  hypotheses  by means  of  the  
Paired t-test  and  the F-test (Two-way  MANCOVA and  ANCOVA) . 
 The  research  findings  revealed that the students as a whole and as classified according 
to science learning  outcomes after learning  socioscientific  issues  using the  mixed  methods  
based  on  the scientific  method  and  the  mixed  methods  based  on  the 7E-learning  cycle  
method  showed  developments  of  argumentation  abilities  from  the 1st  to  the  4 th  test  
and  showed  gains in  logical  thinking in overall and in the areas of induction and deduction  
from before  learning (p<.001). The high science achievers indicated more only logical thinking 
in general and 2 areas  than did the low science achievers (p<.001) . Also the students learned 
using the mixed method based on the 7E –learning cycle method  indicated more only logical 
thinking in general and 2 areas than did the students learned using the mixed method based on 
the scientific method.(p<.001). In addition ,there was the statistical interaction  of science learning 
achievement with learning method only on the deduction area (p<.046). 

Keywords:  Sociosciencetific  Issues,  Argumentation,  Logical Thinking, the  Mixed  
Methods  based on the  Scientific  Method,  the  Mixed  Methods  based  on  the 7E-Learning  
Cycle  Method
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 (Two-way MANCOVA) 
               Multivariate Tests  

Source of  
Variation 

Test  statistic Value F 
Hypothesis 
df 

Error df p 
Partial  Eta 
Squared 

 
 

( ) 

Pillai's Trace 
Wilks' Lambda 
Hotelling's Trace 
Roy's Largest Root 

.730 

.270 
2.705 
2.705 

71.693 

71.693 

71.693 

71.693 

2.000 
2.000 
2.000 
2.000 

53.000 
53.000 
53.000 

<.001* 
<.001* 
<.001* 
<.001* 

.730 

.730 

.730 

.730 
53.000 

 
( ) 

Pillai's Trace 
Wilks' Lambda 
Hotelling's Trace 
Roy's Largest Root 

.623 

.377 
1.650 
1.650 

43.720 

43.720 

43.720 

43.720 

2.000 
2.000 
2.000 
2.000 

53.000 
53.000 
53.000 
53.000 

<.001* 
<.001* 
<.001* 
<.001* 

.623 

.623 

.623 

.623 

 
 

Pillai's Trace .296 11.227 2.000 53.000 <.001* .298 
.298 Wilks' Lambda .702 11.227 2.000 53.000 <.001* 

Hotelling's Trace .424 11.227 2.000 53.000 <.001* .298 
Roy's Largest Root .424 11.227 2.000 53.000 <.001* .298 

 
 

Pillai's Trace .441 20.893a 2.000 53.000 <.001* .441 
Wilks' Lambda .559 20.893a 2.000 53.000 <.001* .441 
Hotelling's Trace .788 20.893a 2.000 53.000 <.001* .441 
Roy's Largest Root .788 20.893a 2.000 53.000 <.001* .441 

 

Pillai's Trace .047 1.299a 2.000 53.000 .281 .047 
Wilks' Lambda .953 1.299a 2.000 53.000 .281 .047 

Hotelling”sTrace .049 1.299a 2.000 53.000 .281 .047 
Roy’sLargestR oot .049 1.299a 2.000 53.000 .281 .047 

*  .05 



154

  27  1 (  – ) . . 2559

CHOPHAYOM JOURNAL Vol.27 No.1 (January-June) 2016
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

 7  

  

 
 

 
 

  1.   

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 7 
 

 1-4 
 2   

 (p<.001)

 
4   Lin   Mintzes  

 3  (  . 2556 : 
94)  1

 (  . 2555 
: 81-82;  . 2554 : 47-48)  

  2  

 (Two-way  ANCOVA) 

 
Source of Variation SS df MS F p 

Partial Eta 
Squared 

1.  

 32.744 1 32.744 33.625 .000* .379 

 14.997 1 14.997 15.400 <.001* .219 

 19.653 1 19.653 20.181 <.001* .268 

 .862 1 .862 .885 .351 .016 

 53.560 55 .974    

2.  

 33.688 1 33.688 40.094 .000* .422 

 25.737 1 25.737 30.631 <.001* .358 

 53.934 1 53.934 64.191 <.001* .539 

 3.493 1 3.493 4.157 .046* .070 

 46.212 55 .840    

*   .05 
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